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wy ge G. B., F.R.S.), on the proposed Forth Bridge, 131; | Arctic Expedition, New Swedish, 400 = 
C., S. Smith, 99; B. Baker, 222 ` Arctic Voyaging, Season of 1882 exceptionally adverse to, 372 
Airy (Dr. Hubert), the Magnetic Storm and Aurora, 86 ; Hover- | Argentine, Description Physique,de la République, d’après des _ 
ing of Birds, 294, 336, 388, 412; Soaring of Birds, 590 Observations Personnelles et Etrangères, Dr. H. Burmeister, 
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Allen (Gram), Pwof. Owen on Primitive Man, 31; the Shapes | Amateurs.and Astronomical Observation, W, F. Denning, 
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ties, Pfof. F. W. Putrfim, 277; Ensilage in, Prof. James E. Sophos Tromholt, 394 ; in Sweden, 496 
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a ting Horse, W. H. Brewer, 609 ; seé also United States, &c, Swan Lamp Spectrum end the, J. Rand-Capron, 149; Swan 
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Blastopore, Prof, F. M. Balfour on the Existence of a, 215 of Mammalia in the „Museum, Dr. Anderson, F.R. S., 1723 
© Blackman (B.), Anthropology of the Jews, 113 8 Proposed Exhibition in, 209 
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` HYDRAULIC EXPERIMENTS 


Roorkee Hydraulic Experiments. By Major Allan Cun- 
ningham, R.E. Three vols. (Roorkee: Thomasen 
College Press, 1880-81.) 5 


NDER the direction of the Indian Government there 
have been constructed a number of canals, which, 
while reaching in transverse dimensions a size not much 
inferior to the Suez or North Sea Canal, have a far greater 
length and ramify into smaller channels of enormous 
total extent. Besides these, reservoir and river works 
have been carried out of the greatest magnitude, Hence 
the Indian Govesnment has a most direct interest in the 
advancement of the knowledge of hydraulics. Not only 
must hydwiulic formule be used i in the design of hydraulic 
works, but also in regulating the distribution of a valuable 
cOmmodity—irrigati8n qater—on which large revenues 
depend., Yet down to avecent perias the Indian Govern- 
ment has been content to avail itself of researches car- 
ried out in Europg and chiefly in France, and ha’ made 
no use of jts$plendid opportunities for scientific hydraulic 
experiments. When at last hydraulic experiments on a 
large scale were sanctioned, involving a large expenditure 
it wasvery fortunate that the direction of them was intrusted 
to so very*competent an officer as Major Cunningham. 
“Beaucoup de personnes croient que tout homme intelli- 
gent et instruit peut faire, sans grand travail de bonnes 
expériences; c’est une erreur qui a fait perdre beaucoup 
de temps et d'argent.” So says M. Boileau, who is him- 
self one of the most careful of hydraulic experimenters. 
Major Cunningham certainly does not think lightly of his 
work. He has enormous industry; he repeats his obser- 
vations again and again; he studies every detail of his 
meth8ds; be notes the opinions of all his predecessors 
in work of a gimilar kind, and discusses his results with 
great lucifity. If his experiments have furnished no 
strikingly novel laws, thé fault is not his. 

“The general result of this york may perhaps be c8n- 
"dered i in some way? disappointhhg, i in that there are’ no 
brilliant results, no simple laws of fluid motion disco- 
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vered, not even a new formula for mean velocity pro: 
posed ” (p. 4). 

It is certainly true tha: when Major Cunningham passes 
from discussing the details of practical methods, where 
he is always instructive, to purely scientific questions, to 
generalising laws from the results obtained on verifying 
accepted rules, he has a rather exceptional number of 
purely negative conclusions to state. It is almost amus-- 
ing to find caution carried to the extet involved in 
printing as a general result of a considerable discussion- 
that the value of the coefficient in the formula for the 
discharge of a stream “ depends probably on the nature 
of the banks and bed, as well as on the hydraulic mean 
depth and slope.” But nevertheless we believe the prac- 
tical objects of the experiments have been obtained, and 
the outlay usefully incurred. Less of thoroughness at 
all events would have rendered the experiments useless, 
@nd although considering the scale of the experiments 
they seem at present rather less fruitful of definite results 
than might have been expected, yet it may be hoped that 
Major Cunningham has not made the most that can be 
made of his results. In time the new suggestion will 
come which will reduce to order the discordant observa- 
tions. In the establishment of any new general conclu- 
sions or formule in the hydraulics of streams, this store 
of data will certainly be of the greatest value. ` 

Of the magnitude of the work undertaken by Major 
Cunningham, it is difficult to give an adequate idea. It 
lasted over four years. The results” include 565 sets of 
vertical velocity curve observations, each set including 
velocities taken three®times at each fopt of depth ; 545 
sets of rod float observations, each including gix mea- 
surements of velocity ; 581 sets of mean velocity obser- 
vations, each including three measurements of velocity at 
ten to twenty points ; 440 measurements of surface slope; 
besides many others. In addition to all this, the tabula- 
tion and computation of the results involved enormous 
labour. The printing of the results at Roorkee, whilst it 
must have involved greater trouble and responsibility 
than similar work in this country, seems to have been 
most efficiently and accurately done. 

From the practical point gf view Major Cunningham's 
book may be regarded as an exhaustive treatise on Float 
Gaugi@g. All the more important observations were « 
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made by floats, and he has used these simple instruments 
in all their know forms, as surface floats, sub-surface 


e floats, twin floats, and rod-floats. Every detail of the 


construction and ue of thése floats has been studied, 
tHtir frm, the length of run, the mode of enarking the 
sections and float paths, aad the precautions in taking 
the time. The sources of error are weighed, and in some 
degree the “linfits assigned beyond which the methods 
begome unreliable. There, will always be cases where 
the methods of float-gauging must be used, and no gne 
who has work of this kind to do can afford to neglect 
Major Cunningham’s directions. A few obsqrvations 
were, in fact, made with current meters, But the instru- 


© ments used were of a type which must now be regarded 


as antiquated, and as to these Major Cunningham suggests 
no improvemeft which has not already been tried by the 


German engineers, who have, in fact, converted the 


current meter into a new instrument of precision. 

It is not at all tobe regretted that Major Cfnningham 
adopted floats in his experiments. Even from the scien- 
tific point of view, if floats are at best a rough means of 
* determining velocities, yet they are not lable as more 
complicated instruments are, if used without -sufficient 
care or knowledge, to large and concealed errors. Hence 
float observations may always be used advantageously to 
check observations made in other ways, The progress of 
hydraulics suggests questions, for the solution of which 
float methods are inadequate, and the results obtained 
by Harlacher and Wagner seem to show that floats will 
be superseded by instrtimental means of greater compli- 
cation, but of far greater delicacy. But in truth in 
hydraulics no one method is free from objections and 
researches carried out by all methods, when sufficient 
care is exercised, will prove useful. 

We may now pass to consider briefly the bearing of 
these experiments on some points of theory. Major. 
Cunningham devotes Chapter VI. to a discussion of the” 
unsteadiness of the motion of the water in ordinary 
streams.’ At each point the velocity varies in direction, 
and magnitude from instant to instant. The float-veloci- 
ties taken on 50-feet runs, which are themselves mean 
velocities for a certain time and distance, vary from 10 
to 30 per cent, so that to obtain the true mean velocity 
over any-given float-path, something like fifty float obser- 
vations are necessary. Recent current-meter observa- 
tions’ show this variation of velocity still more clearly. 
The essential unsteadiness of the motion of water in 
streams wzSepointed out with the greatest clearness by 
.M. St. Venant (1872), and the still more important fact 
that the motion is periodically unsteđdy, that is, that the 
variation? occur periodically about a constant mean value, 
so that the average velocity for a sufficient but not very 
great length of time is sensibly constant. It ie only this, 
last fact which has rendered it possible, to apply the 
equations for steady motion to the actual motion: of 
streams, and it is a pity that Major Cunningham has not 
adopted St. Venant’s convenient term, mean local velo- 
city, for the sensibly constant average velocity at each 
point of a stream. It is not the “interlacing of the 
stream lines” (p. 107), but the destruction of stream-line 
motion by eddying motions ofequite another character, to 
which the unsteadiness seems to be due. 
bl Js Chapter VII. the observations of the surface-slope 
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A different =e the experiment’ aw discussed, and 
i is here that weghink may be discoreted the one matte? 
in which the conditiéns of the experiments were unsatis- 
facryg and in whigh they Gre markAlly’ inferior to 
Bazin’s small-scale ewpétiments. | aking the Solani 
embankment sand e Sélan aqueduct Sites, af which the 
largest amount of work PE doge,ave, firgl that the% @xperi* 
ment? ‘were mad@ at abot the centre ofe a tengmile 
reach, terminated at the uSper endsy a gegue, con- 
trolling the water-supply, and at the lower, end by a fall 
where, by artificial meas, the water-leve? was kept up to 
any desired height.” The bed of the canalebetweert these 
limits had originally the uniform slope? about a* foot 
per mile. This original level is maintained at five’ paints 
by masonry works, but betweep these the bed 1s irrégu- 
larly scoured out to an extent which, mtst*hawe made 
very sensible variations of velocity within distanegs of 
a mile. At the tail of the reach is a weig stafiding 


five feet above the level of the bed, the crest of which- 


was further raised by temporary obstructiows of a 
height sometimes re&ching five feet more? Henct the 
whole height of obstruction was often®, greater than 
the whole depth of water at the site of the gaugings: 
Under these circumstances the slope of thé water surface 
varied, being generally quite different in the part of the 
reach above the site of the experiments from that in the 
part below, where the influence of the tail weir was felt. 


Further, the difference of slope in the parts of the reach” 


above and below the site of the experiments differed 


widely in different conditions of the water supply. The . 


local surface slope, that is the slope of the water surface 
in the neighbourhood of the gauging site, varied’ irregu- 
larly with the variation of the slopes above and below, 
being apparently, as might be expected, most affécted by 
the obstruction at the tail of the reach, Now as the 
velocity at a given site does not exclusivefy depend on the 
surface slope at the site, but to a certain extent o. the slope 
above and below, the conditiows of the site were initially- 
to some extent unfavourable, and thag in a degree which, 
although it may be small, is difficfat to appreciate. The 
local surface slope itstlf can only be meagured or a con- 
siderable length of stream (I00@ to 4900 feet), , But in 
that length the surface slope appeased for vagy, the-slope 
in 2000 feet being as much as 25 per cent diffetent from 
that in 4000 feet, and the slope at one bank being 50 per 
cent. different from the slope at the other. Itis obvious, 
therefore, that the local surface slope is a quantity which, 
under the conditions of these experiments, was not 
ascertainable with any great accuracy. But the whole 
comparison of the experimental @esults with formule of 
discharge involves the accurate knowledge of this quantity. 
All inferences from these experiments as to the reliability 


of formulæ must be weakened in proportion as the slope , 


measurement is doubtful. 

It is not in Major Cunningham’s experiments alone 
that this difficulty in determining the surface-slop» has 
been found. It is to the uncertainty. of fic quantity 
mainly, to this fous ef origo malorum, that*tlse discord- 
ances of large-scale expériments are due. The roughest 
small-scale experiments, those, for instance, discussed by | 
Eytelwein and Prony, lavt furnished coefficients more” 
useful igepractice and more generally applied than any. 
large-scale experiments hitherto carried qut. ‘The adyan- 
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tage of regufarecarfils over gatuml Ta for hydraulfa | 
experiments almd&t disåppears ‘when Whe canal bed $ 
scoured out to an irregularity Similaf to that of a natural 
stream, and thé cans are ata dimdvantage whtn farti- 
ficial control at the tai] of the Pemeh modifies the condi- 
tions of flow to an &Xtent sengbly félt at teg site of the 
experiments, Itgis, of course, in the lower states of the 
water in the canal in the Reorkee aqueduct reach? that 
the eff®t,of éhe tañ control fs most sensible, but then 
experiments made in these conditions are an essential 
part of the data ‘necessary for eefigralisation. 

Major Cunnmgham spént a goad deal of time in verify- 
ing a’supposed'theary that the surface of a stream should be 
convex. «The theory is probablyea capital instance of the 
frequent mistake of wnportgng the principles of theoretical 
hydrodyhamies® info practical hydraulics. In a stream 
flowgeg from a reservoir, in such a way that the tangential 
` force§ on the surface of the elementary streams are absent 
or negligible, the energy per pound of fluid is uniformly 
distributed. Ie follows that in parts where the velocity 
is gréater, the pressure is lees, A° stream may be re- 
garded ag a bitndle of horizontal filaments coming from a 
common ‘reservoir. If in such a stream the central fila- 
ments have a $r@ater velocity than those nearer the sides, 
their pressure will be less, Consequently, for equilibrium 
there must be a greater depth of stream towards the 
centre, and the transverse water-line will be convex up- 
wards. Such is the theory which Major Cunningham has 
taken a great deal of trouble to test, and to which he 
attaches weight in spite of his observations. From pre- 
liminary cafculations he shows that the known differences 
of velocity would give a difference of level, between the 
centre and sides of the Ganges Canal, of 3 inches. After 
the most careful measurements, it was found that the dif- 
ference of level varied from -+o'or8 foot to —0'095 foot, 
the average difference being almost exactly zero. Ob- 
viously thg theory is olitrageously wide of the truth, and 
the reason is not far to seele. The differences of velocity 
te which the supposed differences of pressure are due, are 
created by exactly tho§e tangential actions of the fila- 
ments which the theory neglects. ere is no reason for 
assuming, equal digtribution of energy along a filament, 
part of*the energy of «hich is being destroyed by lateral 
frictional &ctiong between the filaments. As to the obser- 
vations in Chapter V., with a guage giving still water- 
level, it is not clear that the small difference of level 
observed was not due to the position of the mouth of the 
tube which communicated with the canal. 

The discussion of the vertical velocity parabolas in 
Chapter XI. is extremMy interesting, and the method 
adopted for finding the most probable curve by the method 
of least squares, is laborious and conscientious. The 
method of weighting thg observations seems, it is true, 
rather artificial, especially as the observations at great 
depth best define the form of the parabola. The general 
conclwsion arrived at is, that while all the observations can 
be fairly wal expressed by parabolic curves, no formula 
can be foul &xpressing the dependence of the variation 
of velocity on the slope, and dinfensions of the channel. 
It Would be interesting to see if a parabola with axis en 
fhe water-line would got agreeybester with the results, the 
observations above the line of maximum velochy being 
of course digcarded. So far gs there is any theory of the 
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mutual action of the filgments, if teids to the result that 
the parabolic axis should be at ghe suefage ; and that is 


not inconsistent with one possible explanation of the e 


reduction of velocity near the surface. ° 

In ordinary streams, tite velocity is greater towards the ° 
surface and centre, and less towards the bottom andy 
sides, But the greatest velocity is not found at the sur- 
face, but at a vanable depth below it, amounting very 
often to one-fourth of the whele depth. The Mississippi 
observers attributed this to the friction of the water 
against the air. In accordance with this they found the 
depressign of the line of maximum velogity to depend 
quite directly on the direction of the wind, and they logi- 


cally introduced into their formule of flow, the free surfaca ° 


as forming part of the frictional wetted border. Major 
Cunningham retains the Mississippi observers’ explana- 


tion, while his experiments disagree with theirs on all the” 


points which directly support the explanation, He finds, 
for instance, that the depression of the line of maximum 
velocity is entirely independent of the direction and force 
of the wind. Now excepting one suggestion to be 
referred to presently, no kind of retarding action between 
the air and water has been stated which is not of the 
nature of. a frictional resistance. The Mississippi ob- 
servers and some others who adopt the explanation of the 
depression of the line of maximum velocity we are now 
criticising, state explicitly that they consider the resist- 
ance between the air and water to be of the same nature 
as the resistance between the water and its solid bed. If 
so, since the line of maximum velocity is ordinarily de- 
ptessed to one-fourth the depth at the centre, and gene- 
rally still more towards the sides, the friction between the 
water and air must be something like one fourth as great 
as the friction between the water and solid bed. But is 
it conceivable that the friction between the level water 
gurface and mobile air should have anything like one- 
fourth the value of the resistance of the water impinging 
on all the immovable roughnesses of the stream bed? 
Further, any resistance of this kind must depend on the 
relative velocity of the water and air. But the air is 


most commonly in motion, and on the average must as . 


often and as long blow “down stream as up stream, 
Blowing down stream, it should accelerate the stream to 
the same extent as blowing up stream it retards it. But 
it is known from Boileau’s experiments and others that the 
depression is still persistent with a wind blowing down 
stream at a velocity greater than that of the water. To 
this Major Cunningham’s only answer is thd“ the time 
required for the penegration of change of velocity of the 
surface current caused by wind to ‘any congiderable 
depth appears to be very great. It has been estimated 
that ıt would take one week for half change of surface 
velocity to penetrate three feet.” The evidence for this 
is not given, but if it is so, is it not because the friction 
between air and water is extremely small, and it is only 
in those cases where the persistence of the wind action 
fora long time allows an accumulation of effect, that that 
effect is sensible. 

A wind blowing on the surface of a lake is long in pro- 
ducing a current merely because the friction is small, but 
it does produce a current in’ time, because the action is 
cumulagive. 
all, as Major Cunningham’s experiments show. But if 
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On a river it produces no sensible effect at . 
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the friction between ais and water is as great as he dorecasts of Weather Yor Suesdgy, October 4 (asubd aé 8.30 pm, 
‘ supposes, it ought to pragluce a sensible effect, and since g 07 the previounday) © 7 
e * winds blow as often and as long down-stream as up- | % E E N,—Stuth-westerly breezes, fresh or moderate ; 
. shĝwery. .’ ° 
: e styeam, the water-surface shauld as often be accelerated | 4, ee. E.—Ssuth avestelly prfezes, Snoderate ; Some 
as retarded, and the vertical velocity parabdla should ag showers, with brigh@iatervals. « 
eoften have its axis above the water-surface as below it, | 2. EN a Te Sang as Non * . X 

. i i ; 3. ENGLAND, E.—Same o. . 7 

" Boileau dogs jadeed spggest that the absorption of air A Ae T TEA Gane te Not r9 . 

; by the water and the evaporation of the water cause a s, ENGLAND, S, (L8ndon ad Chang) t- Westerly and suth- 
e © loss of energy near theesurface, but here again the cause westerly breezes, light to fresh ; figt#and qald ag Mrs, some 
= seems as inadequate as air-friction. The experimen’ of 6 aoe es atr as No. o sio 

. . m SN “_ 0, . 
ss Francis, quoted on p. 107, 15 admitted by Major Cunning- 7. ENGLAND, N.V (ane N Wales) —Same as No. 0. 
ham, to proveéhat ‘‘there is a continual transferyof water | 8, Encianp, S.W. (ané 5. Weftes),—-Soutle-westerly ‘winds, 
“ e a from the bed towards the surface, even in water in ap- fresh to strong ; showery, — a rs 
paréntly tranquil motion,” and his own float-observations | 9” SERA Ne- Wing ee to south-west, and Sreghen- 
ER (p. 269) show that “near the edge of a stream there is a | yo, IRELAND, S.—Same No. a Bis 0G j 

l , persistent flow of the water at and near the surface from Warnings.—None issued, e. œ . ` 

. *the edge towards the centre.” Now the flow from the E By ordet; 5 thy 
bottom and sides towards the top and centre brings Noti icularly th l wats pi A H as 7" 

: ronio otice particularly the concluding words® arnings ; none 
water, stilled by impingi ng on roughnesses of the bed, to issued ;” and then remember what took place, It isecurious to 
replace the quick moving surface-water. It is not true | compare in this respect, the Zimes of October 24 with that of 

e that the water so rising must acquire the velocity of the | October 25. In the latter isswe we read as follows:— — 
e layers through which it passes, for it may rise in eddying ‘Yesterday morning a violent gale of wind, %gecompanied by 
hich are but little affected by the fnetion on |? heavy downpour of rain, visited Londow, The previoys 
masses, whi y : » | night was beautiful, but at three o'clock yesterday morning the 
their surface, or the motion of the water may be in hori- | sky became overcast, and from half-past fou? o’clock up to ten 
zontal spiral paths, which allow the bottom water to reach | clock there ias an pee downponr sf an At half -past 
: : : . nine o’clock the upper part of 19, Windmi eet, King Street, 
the surface without passing through the quicker moving New Cut, was stripped off, and the occupiers of the upper floors 
wy central parts of the stream. At all events the transfer of | had a narrow escape. At ten o'clock a sign-board was carried 
the bottom water to the surface is a known phenomenon, | away from the frontage of a house in Jewry Stieet, Aldersgate 
` x 
and it is adequate as an explanation of the diminution of | Street. Although the street was crowded, no one was reported 
f locit hurt, At Five Fields, Dulwich, the grass was strewn with 
Surface veiocity. <- broken arms from the trees, and a large elm at Norwood was 
In Chapter XVI. is given a somewhat elaborate theory | blown down. A portion of a large shed situated near the 
-of the motion of a rod-float, which leads to the result | Surrey ane ania was untoofed: ahe Ug he the various 
mac segs metropolitan parks have suffered severely from the gale. The 
that the rod-velocity is TE cen ne Hue mean | River Thames at ten o'clock resembled a small sea, and much 
velocity of the water past the immersed portion of the | damage was done to the shipping below London Bridge.” 
rod. Quite apart, from the question of the general un- And much-more to the same purpose. nae 
steadiness of the motioa of the water, ıt may be pointed | T feel estrous y knowing, both. on i general man seientife 
a aca ache o m- | grounds, and also for obvious practieal reasons, whether any 
out that the relative velocity y: u of the streams 1m explanation can be given of this absolute breakdownwof weather 
pinging on the rod must for the ‘most part fall below the | science. It would seem to be posible that a storm can visit our 
limit for which the pressure due to impact or friction can | ‘coasts, and do immense destrucyon bot by sea and land, and 
be assumed to vary as the square of the velocity. Hence yet not give the famtest notice to Shr weather prophets of the 
the calculation that the rod-length should ‘be 0'94 of the | VE ending danger ; arm it really clon’ makewone smie forper 
c . ng E 0'94. ot the | ceive that on the day of the storm no warnings were issued, and 
depth of the water to give a true mean velocity, seems an | that on the day after ‘“‘the South Cone was hoisted thie morning 
extremely doubtful one. m Sa 2, 3, È 7 ane 8.” ee fie a G i a P 
et tee : : no mistake has been made in eo SErya ons? and a mis- 
In critcsing thus two or three points of theor y, it must | take seems scarcely possible, we seem to be Siriven to the con- 
be pointed out that these matters do in fact lie somewhat | clusion that a storm of the first magnitude cdh come upon us 
outside the main objects of the experiments, and an error | unawares ; and if this be so, the conclusion is discouraging and 
on these pomts detracts nothing from the practical value | Very Strange as regards science, and it is very Seanad as 
f Maior*C@aninzham’s work. W.CU affecting the value of forecasts of the weather to fishermen and. 
2 ajor g ae Ma others. 7 
ar SEREA I write this letter with the hope that some light may be 
e LE TT. ERS TO THE EDITOR thrown upon the subject to which it ¢efers. H. CARLISLE 
Rose Castle, Carlisle, October 26 
[The Editor does not hold himself responsible for opinions expressed 5 
by his correspondents, Neither can he undertake to return, The Comet 
Ca > r 5 
or to correspond with the writers of, rejected manuscripe. e ; ° 
No notice is taken of anonymous communications, I BEG that you will allow me space for a few lines of comment a 
[The Editor urgently requests correspondents to keep their letters | OPON the letters and drawings of the comet in your last issue, 
as short as possible, The pressure on his space is so great | BY own included. While thanking the engraver for the gene- 
that it ıs impossible otherwise to ensure the appearance even rally accurate reproduction of my sketch, it is dear that wood- 
of communications containine interesting and novel facts.] engraving scarcely admits of a perfect rendering of stumped 
4 “i : -shading. A few words of correction will Serveeall the purpose 
Weather Forecasts of preserving for possible fature use the evidence which I wished 
WILL you permit me to call attention to the apparently com- | t° pat on tecord, The'chief defect is in the tsofetzon given to 
kaS plete farlure of the Forecasts of Weather given in the daily | £ “wisp,” described by another correspondent as a ‘*h8rn,” 


papers with respect to the stora? of Tuesday, October 24? The 
matter seems to me to be one of much practical moment. Here 
e is an extract from the “ Weather” article in the Ziwes®which I 


@resume agrees with that given in each of the daily papers :— i 


Itseemed rather to be anginelined elopgation of the brightest- 
part. Fhe inclination too ‘1s exaggerated: its prolongation 
should fave passed zwz¢him the star on the northern } border, but 


2 The tail les nearly along a parallel offdeclirætion, 
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clear of the head® The only other alteration I should desi®s 
would be the stren&thenixg of the brighlyess all along t 
middle. or axis of the tail, and the smoathing away of ‚all other 
features suchas gow seem ingicgted in the body of it.e Tyivial 
as these changes*may gfem,, the ultimate? value of the drawing, 
if it should ever have any, must dead on its accuracy. The 
feebleness of the feagure which attracted my ajtention may at 
dhe sante time be isferred from ifs Absence in the‘ndjoining con- 
tempofineous skéch *acecfhipanying Mr. Seabrokt’s detter, 
whilg its reagity is prdved by the descriptiens in the two letters 
which, folly. ghd rest wds the “Rift” or “shadow,” on which 
stress is. laid by Mr. Williams at Cannes, one cannot help sus- 
pecting tat this jmpression was „the effect of contrast only— 
contrast between the complete aþseñee of,tail in that quarter,, 
and tht unrecognised presente ot- exceedingly feeble luminosity 
due to the extensi8n and diffusion of cometic matter roundabout. 
It woukl require very strong evidence indeed to establish the 
real“freseace of shadow in. the orfin&ry sense of that term, 

One other point deserves gotice, You have three contempo- 
raneous accade? frqm Rugby, Hawkhurst (Kent), and Chelten- 
ham, all referring to the morning of October 23. Considering, 
how®fude and. unsettled the weather has been for weeks past, 

. So eXtensivé a clearance was rather remarkable. ` g 

The brightness of this comet’s tail may be inferred! from an 
observatifn: which I made during the current week, and which 
will perhaps excite as. much surprisa,if not incredulity, in 
others as it did jnme. Sunday right was clear and bright, with 
a moon four days past the full, I was at an hotel in London, 
@od on the stroke of three I stole into a vacant room in the third 
floor, the’ wittdewe of which looked south-east. Here I stood 
for a full, hour looking for the comet, scarcely able to credit-my 
sertes, as the morning drew on without my seeing it, With 
the naked eye I could see stars of the 5th, and. with a bino- 
cular, stars in Hydra of the 7th or even 8th magnitude; but 
no comet. At. first I was uncertain, for this very reason, as to 
the identity of a Hydra, although if I had not been seeing the 
comet flaring below it so frequently during the Jast three or four 
weeks, no such doubt would have occurred to me. At last, as 
all the small*stars of Hydra gradually settled themselves in my 
recollection in their right places, and I knew: exactly where the 
whole length of the comet mst be, and the whole being then 
well above the opposite roof, I fancied at times that I could 
make out a faint illumination in the proper-place; but not even 
then, with the binocular, could I find the head; nor eruld J, 
without pi evious knowledge, have been able to testify confidently 
to the presence of the tail. 

I regret,that I canndt condense this account without cacri- 
ficing some of the conditions which help to make so strange a 
disappearance credible. If anyone had told me on tre 23rd 
that the object Iwas thenglrawing would be invisible to me a 
week later, in London, dy reason of rpoonlight only—tor the 
visibility of smaff stars proves the clearness of the atmosphere— 
how could I Wave credited jt? I feel, therefore, that I cannot 
expect të be believgd unless the whole circumstances’are told, 
even though they betray’my uncertainty about stel.ar configura- 
tions when deprived of the aid of a map. J. HERSCHEL 

eo 

On Wednesday, the 25th instant, at 6.10 a.m., Mr. Hodges 
and I again obtained two measures of position of the nucleus 
with the eQuatorial, after correcting for instrumental errors and 
refraction, the mean of the readings comes out R.A. rob. 6m. 
48s,5 Dec. 17° 2’ 55”, But owing to flexure of the instrument 
and to the fact that the cireles read only to 20’ and 2s, respec- 
tively, thege figures are open to correction. Daylight, with a 
little haze, had so far advanced when the measures were com 
pleted, that only the nucleus was distinguishable in the tele- 
scope; but with the filar mjcrometer I measured its length; the 
mean of two readings came out to 41”'5, but owing to the gradual 
shading off of the nucleus, one’s readings might vary 5” 
according to its assumed limits, The width I made about 10”. 
I waserather surprised at these results, as I had estimated its 
length two Sys before at atout 10” only ; bnt I had then used 
an eye-piecet@whick L am not accustomed, and my estimate 
was probably an error. The positign angle of the major axis of 
the nucleus was 108° 7’. 

Though the comet was fainter by reason of the bright mogn, 

-Stull we could trace the tail as far as op Monday, the 23rd. 

We viewed the comef at 5 a.m, but awing to buildings in the 

line of sight, we got no reliable readings unu! 6 a.m. ° 





- In my sktjgh of @he nucleus in. your last issue, the engraver 
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‘has made it round, with a fainter gléngation. It appeared of 


nearly thg same brightness throughout. Géo.'df. SEABROKE 


Temple Observatory, Rugby, October 30 ë 
, —— Sen "e 


- I SEND herewith two sketchas of the comef made by me gr 


he mornings ef October 22 and,31, and a few brief particulars 
which may be of some value. » ‘ 
October 23, 1882, at 4.30 a,m., the first sketch was made, 
At 4o’clock the atmosphere was éxceptionalgy- gear, and the 
sky continued cloudless until g o’clock, when a few light clouds 
appeared. The comet was not brilliant, although clearly segn. 
Nucleus with coma ‘presented an indistinctly outlined disc a few 
devrees above the horizcn, and ‘obliquely upwards was a tail 
which stretched more than 15° across the sky. I compared: the 
extent offtail at the time with the distance between a and B_ 
Orionis, and the tail had decidedly the best of it. Whilst 


glancing from the comet to Orion, I saw in the intervening sky- e 


space, in little over three minutes, no less than fve meteors, on® 
of which left a long luminous trail ‘visible several seconds. The 
extremity of the tail was broad, Its under boundary was a well- 
defined line about 40° from the horizontal, and was slightly, 
convex downwards. ‘The wpfer boundary was about 45° from 
the horizontal, was nearly straight, but very ill-defined, the light 
fading away, into darkness very gradually upwards. The fan~ 
ning cut of the tail was very rapid towards the fay end. The 
-termination was somewhat fish-tail shaped, since there was cen- 


‘trally a deepish concavity between the extreme limits, which 


projected horn-like. The light of the tail was broken into two: 
unequal areas by an obscure streak. The inélosed lower area 
was the smaller and decidedly brighter, and on its lower side 
contained: a still brighter area, that, starting from the upper 
part of the coma, gradually passed into the lower boundary, 

October 31, 1882, at 5.30 a.m., the second sketch was made, 
The atmosphere was again very clear, but the moon’s~ light 
dimmed the comet greatly, and exactly at 6 @clock it and the 
coming dawn rendered it indistinguishable. The naked eye. 
could distinguish none of the features observed on the 23rd, but- 
the general outline had somewhat changed, and the- comet, had 
changed its pesition relatively to the stars. ARTHUR WATTS 

Manor House, Shincliffe, Durham, October 31 

May I beg, the readers of NATURE, who possess good mea- 
ures of the course of the great comet, kindly to publish them. 
in NATURE? -L would also be very much obliged for good 
measures of the distances of different envelopes of the head: 
from the nucleus. The measures are desirable in two directions 
towards the sun, and perpendicularly to this direction. Of the 
greatest scientific interest wou'd be a complete series of measures. 
during the whole period o? visibility of the comet, and. especially, 
in the first and last days of this period. B. 

“The, Burman” 

Mr. E. B, TYLOR, ir his review of “The Burman” im 
NATURE (vol, xxvi. p. 593), has fallen into an error which it 
may be well to correct, He says that the tattooing on the hody 
of the ‘*Greek nobleman.” Georgios Konstantinos, ‘* was evi- 
dently done by Burmese tattooers, and 1s a masterpiece of their, 
unpleasant craft.” ‘This is a mistake into which even a mam 
who had «een many specimens of Burmese tattooing, might fall. 
But it could never be made by a Burmafi. The general resem- 
blance to the decorations on the Burman’s thighs 1@8se enough, 
but each separate hgure, when done by the Burmese Sayah, 15 
surrounded by a border”of Burmese letters, jn many cases as a 
mere ornament, but in not a few with a special cabaliséic mean- 
ing. Still, however blurred with age, they can always be recog- 
ni: ed as Burmese characters. I went down and examined ‘the 
‘tattooed nebleman,” which he was good-natured enough to 
allow me to do very closely, and the result was toeconvince me 
that it was no native of Burma who so cruelly victimised. the 
poor man, ‘The frames of the figures might have been letter-,, 
but if so, they were of some language with which I am unac- 
quamted. Moreover, many of the figures themselves were such 
as a Burman Sayah never uses ; such as especially the birds and 
serpentine creatures, while the elephants were of a very, inferior 
character, The Beeloos (ogres) and Kyah-Beéeloos (tiger-ogres), 
moreover, which appear cn every Burman’s legs, were absent, 
and, most conclusive of all, thaye was not a single inn, not one 
cabalistic square. No Say-Sayah I ever knew would have had 
self-coytrol enough to have omitted the:e signs of his wisdom. 


in magje. Mr. Tylor says the story of Konstantinos. is. ‘‘ mostly, 
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~ fictitious.” That may bé, but if he wąs not tattooed in Centra. 
Asia, it is difficul to gay where it could have been dong Imay 
also mention that the ‘* nob%man” did ngt understand a single 

* word: of Burmese, and’ did net recognise a Bufman, which 

. could hardly have*been the case if he had suffered his ‘* punish- 
mént” if Burma. The pain, by the-way, is not nearly so great 
as it is represented to be, and eyen when a man is tattooed al 
©ver the head, I cannot understand his dying or going mad, as 
Konstantinos g coppanionsfre said to have done. When I was 
tattooed, I nearly twenty figures done at a sitting, and felt 
no particular inconvenience, theugh the actual operation is no 
doubt “ unpleasant.” SHWAY Yog 





THE opinion that the ‘‘tattooed man” was decorated in 
Burma bas beenggenerally received by anthropologists, and so 
far as I know, not hitherto contradicted. In addition to Mr, 

e Franks’ paper I may now refer to the Transactions of the 
Berlfn Anthropological Society, in the Zedtschrift fiir Ethnologie, 
vol „iv. 1872 p. gol, for’an account of an examination of him 
by Prof. Bastian, who, as an authority on Burmese matters, has 

«been already mentioned in connection with ‘‘Shway Yoe’s” 
‘book. ` Prof. Bastian says, ‘‘as to the Burmese character of the 
tattooing there can beno doubt, The letters rather point to the 
Shans, to whose district many treasure-diggers resorted,” &c, 
It appears, also, that Konstantinos, when questioned as to the 
mode in which he was operated on, described the instrument as 

e asplit point carried ina heavy metal handle, which agrees with 
the Burmese method. s 

As the “tattooed man ” is ın part inscribed with actual letters, 
a copy of these would probably settle the question at once. It 
is a pity that for some reason photographs of him, which one 
would think were profitable articles from the exhibitor’s point of 
view, are not (or lately were not) to be had. E. B. TYLOR 





River $hames—Abnormal High Tides i 


THE normal high water in the Pool, or the average of all the 
tides of the year, is a constant quantity, and is the same now as 
half a century back, the mean level being 12 inches below the 
Metropolitan datum of high water of spring tides called 
“Trinity standard.” High water of spring tides averages 12 
inches above, and high water of neaps 3 feet 6 inches below 
that datum, Whilst, however, the ordinary high water is a 
constant quantity, exceptional tides rise now very much higher 
than they did a quarter of a century back ; on October 18, 1841, 
a tide occurred whith rose 3 feet 6 inches above Trinity, and it 
was the highest recorded for half a century ; eleven years after- 
wards, on November 12, 1852, 3 feet 7 inches were marked. 
The land flood of that year is popularly known as the Duke of 
Wellington’s flood, from the demise of the great captain having 
occurred at that period ; no such tide recurred for seventeen 
years nearly, until March 28, 1869, when 3 feet 7 inches was 
again reached. Five years afterwards the tide rose, on March 
20, 1874, higher than ever before recorded, reaching an excess 
of 4 feet 4 inches, 

These exceptional metropolitan tides arise from the rare 
concurrence of three causes, viz. an exceptionally heavy land 
flood meéting an equimoctial spring tide, and these accom- 
panied by a great westerly gale heaping up the Channel sea, 
suddenly veering to noith-west, and driving the tidal wave before 
it from the Sah Sea up the Thames estuary. Four reasons 
may be spécified for these results. The first is the greatly in- 


creased rate of discharge of floods froma the catchment basin, | 


This, however, is questioned by many ; but we find Stevenson 
giving thé@ordinary discharge as 102,000 cubic feet per minute ; 
Beardmore 100,000 as the annual mean at Staines, and 400,000 
as the maximum, whilst O’Connel, in the ‘‘ Encyclopedia 
Metropolitana,” states it at from 475,000 to 600,080 and Prof.® 
Unwin, of Cobper’s Hill College, obtained results during the 

winter of 1875, at the Albert Bridge, Windsor Home Park, 

equivalent to from 701,280 to 845,640, or one-third more: than 

any previous estimate. 

Secondly, the low-water zéie of the river has been greatly 
developed by increased. scour and removal of shoals by dredging, 
so that the-head of the low-water prism ascending from seaward, 
with 20 feet minimum depth, which a quarter of a century back 
was below the Arsenal at Woolwich, is now above the Dock Yard, 
two miles higher. Thirdly, the ren®val ofold London, Blackfriars, 
and Westminster bridges, by raising high water above-bridge 6 to 

e12 inches, and lowering low water 3 to 4 feet, brings up about 33 
p¥ cent, m-re tidal water above-bridge than half a century back. 
. . 
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o*Fourthly, the Tharyes @mbaskments have afded a few inches 
tå the range, by crowing, straightenin’,*and regulating the” 
channel by which the®*tidal enomentum has been increased, 
Now, as§iming that the high water of ‘if sprapg fide is raised 
from 4 to 6 inches, this, fron, London Beidge to Twickenham, 
would amount to 7oo,co# tons of water, but the” additional 
quantity, due tosthe remðval of the old brfdges within the same 
limits, would finount to six dimes thgt quantity, or to 4,290, 0000 
tons. ° ; J 

In an essay by me? recently fublishal By the Ifstitution of 
Civil Engineers, the proportion of land witter asgompafed with 
tidal water was estimated at 1-18th of the Jatter, and that of the 
14 inches excess of range oye, any previouslyerecordell tide in 
November, 1875, only from 3 to 34 inches might be due to land 
water. The Embankmen¢ Commitsioners of ©1861 took the 
„hitherto standard maximum height for quays Of 4 feet above 
Trinity, and this proved a safe glevation until March, 1874 jgbut 
the tide on November 15, 1875, was 6 inches higher, and 
forcibly directed public attention te the question, and again on 
January 2, 1877, the tide rose as high as in@March, 187%, and in 
January, 1881, reached a height of 4 feet 8 inches at the Lagdon 
Docks, and § feet here in Westminster, the maximum ,yet 
experienced. : ° : 

The Admiralty Tide Tables of the last twenty years ghow that 
2 feet and 2 feet 1 inch are the maxima to be expected during the 
equinoxes, but the cousputors direct attention t@ the fac? that 
gales of wind will add at times materially toe the estimated 
heights; indeed north-north-west gales will addi r yardøerteally 
to the computed heights in the Port of London, as the surface o! 
the water at high water will be at times 5 feet higher than at 
sea with a good spring tide, the tidal column rising upwards at 
a tolerably uniform rate of 14 inch per mile in the forty-eight 
miles from Sheerness to London, ` 

From 1860 to 1863, 6 inches was the calculated maximum 
above Trinity standard and that observed 3 feet and 6 inches in 
December 1863. ` ‘ 

From 1864 to 1866, 6 inches was again the estimated excess, 
and 3 feet and 6 inches again the actual result in November 1866. 

For 1867-1868 they were relatively 4 inches and 3 feet, the 
last in February 1868. 

After this due to the altered condition of the river brought 
about by the causes just referred to, we have the following results 
as regards maxima, viz. :— 


Estimated height Obserged height 


: above Trinity. above Trinity. 
1 u 44 
1869—~March n se, ay, Hee 3 7 o% 
- October... 0. I Seu. we — h 
1870-—February ee 3B 
March wo 2 0 æf? — ! 
1871—April | er I œ. ~~ 
1872—A pril vee me 2 10 g 
. -September ... 1 7 e — . 
18732-February — upr 830 3 š 
October ... 20) wig age, Se Pe 
1874~—March 2 I iw os 434 Weafminster, 
1875-—~April IIO we we oe Me 
~ November... ae ee OY 7 
1876—September ... I 5 es e — 5 
June—Dec. = n lire 
1877-—Janwary a e 4 4 i 
March-Sept.... I1 sa — 8 
1878-—March 2 I we — 
November = u 3 i e y 
1879—March n.. FIO — e» 
April ae aa 1e e 3 6 
1880-—March ... .. 1 6 n — 
November — 8 29 i 
188r- January e o ow 50 7 ‘55 
. September ... I IL — 
1882-—February — a. we G& 6 ssa 
Aug.—Sept. BAT ieee ae a : 


During the recent springs we have the followMggresults (at 
Westminster) :— ` 


. . 
Estimated Actual Winds 


1882, excess) excess: Excess. - 
® 1e” 1 u oo e 
Tuesday, Sept, 26,p.meo’5...0m@..0 7.. ESE, 
Wednesdgg, ,, 27, p I 4051 940 5.4. WÈ 
Thursday, s 28, 4, Lil. 2 O.O I s. WNW. 
Friday, 1 20, 5, 2 9..2 6..0 %.. WNW, 
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The early *nornittk tide marked about®2 inghes higher. Darifg chapel toe that flowering plants are fargely conditioned by Heat. 
° 


he past springs weħdve * 


it 


: e a® a” 
Tuesday, Oe. 1 pm ít below ... 6 below ... 5 ...9 E. 
Wednesday ,, ee „a 5 oe .. 6 Above ... 11 ...°S.S.E. 
Thursday ’,, 12, 4, wos Sy, 13. WNW. 
Friday $ I3, „p 3above.. 9% 4. 1.46... NNW. 


% 
The cohparativelysquiet autumnal weather suffiftently accounts 
"for thé Slight variftior's, ae oY BS 


The tide ebbed as’ lgw.as 23 fect 6 inthes below Trinity in 


* Octoker®igst year at*ghe London Docks Shadwell entrance, 


yielding a total tidal vertical oscillation of fully 28 feet in, the. 


Port of Mondoñ. e ` J. B. REDMAN 
6, Queen Anne’s Gate, Westminster, SW., ‘October 19 | 
P.S.—The sfrjugs succ®eding thèse described in my letter 

show a greater ilference, influenced doubtless by the great gale 

of yelday, October 24, when the barometer fell as low as in 
the gales 8f October 28 and November 16, 1880, on these three 
occasions rending a tefith under 29 inches. The tide of October 

28, 1888, was a lowmeap, but on November 19, 1880, at the top 

of tke springs estimated at 6 inches under Trinity high water 

it was 2 feet 9 inches above, or 3 feet 3 inches excess three days 

after the gale. ,. 0 
The exgessive amount of land water now meeting the tide adds 

to the increase, together with the northerly gales, 


Estimated. @ Obse®ed. Excess. 
1 . i a + J E 
Tues., „Opt, 243 poon o g below ... O 6 below ... 6 3 ps y. 
Wed. 3, 25, Pm. 0 § above ... o Izabove..0 7 W.5.W 
Thurs. p 26, $, II 4, «2 9 4, 18 S 
Fri. n» Pis 16 4, mq 3 » 29 ENE? 
Sati © 5, 285,55, 27 p e50 yp 35 N.N.E? 


` In effect the last tide is identical with that of January ‘18, 
1881.—J. B. R : 

Note, The estimate of excess due to wind over and above the 
forecasts is somewhat overstated in this letter, as the Admiralty 
heights are for London Bridge and those observed are for West- 
minster, where the reading will be quite 2 inches higher. 


Umdhlebi Tree of Zululand 

THE following note has been communicated to us by the Rev. 
Dr. Parker, a well-known missionary in Madagascar, The 
story reminds one of the old myth about the Upas in Java. No 
light can be thrown upon it at Kew, but perhaps in the pages of 
NATURE it might meet the eye of some person who could give 

some more informationàabout it, W. T. THISELTON DYER 
. There are two species, ineboth the leaf is lanceolate, dark 
green, glossy, hard, and brittle, and from both a.thick milky 
juice exudes, while th® fruit iglike a long black pod, red at the 
end. One spegies is a gree with large leaves, and peculiar 
looking*stem, the bark hanging down in large flakes, -showing a 
fresh growth* of bark unglerneath: in the words. of my in- 
formant, ‘* What, agvillajnous-looking tree! nasty, rough, ugly ! ” 
The other, sptcies is a shrub, with smaller leaves, and the bark 
not peeling off tRe-stem. Both species are said to possess the 
power of poisoming any living creature which approaches it; the 
symptoms of poisaning by it being severe headache, blood-shot 
eyes, and delirium, ending in death. The person affected dies 
either in delirium, or ins'antaneously without any delirium. A 
superstition is connected with this plant. Only a few persons in 
Zululand are supposed to be able to collect the fruits of the 
- Umdhlebi, and these daregnot approach the tree except from the 
windward eside. They also sacrifice a goat or a sheep to the 
demon of thg tree, tying the animal to, or near the tree, The 
fruit is collected for the purpose of being used as the antidote to 
the poisonous effects of the tree from which they fall—for only 
the fallen fruit may be @ollected. As regards habitat, these 
trees grow on all kinds of soil, not specially on that which 
exudes carbonic acid gas, but the tree-like species prefers barren 
and. socky Pa In consequence of this superstition, the 
, country aroiffd one of these trees is always uninhabited, although 

often fertilg, æ “ @ G. W. PARKER 








* 
A The Origin of our Vernal Flora 
e Iris usual to assign an Arctic origin to our mountain fiera, 
and floral comparisonseand statisficsefully bear óut this briant 
generalisation. ' It is formulated that Ħeight above tleg sea-level 


-is climatally equivalent to northern latitude, This is an 
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Thus latgtude and oreographical habitats ase nore or less equal, 

Might I introduce another element into this question? Seeing à 
that temperature is so largely iffluential" in explaining the distri- 
bution of flowering plants, it occurs to me that not qnly may . 
height above the sea-level Answer to northern distribution, Bat . 
seasonal occurrence as well, > e : : a 

All botanists must have been struck by the fact that the z 
earliest plants to bloom among our vernal florg arg genera pecn- 
liarly Arctic and Alpine. In some instances (as with Chrysosple- 
nium oppositifolium and C. a'ternifolium) the species are idegti- e 
cal, These latter plants blossom with us in March or April; 
within the Arctic circle not until June and July, and even so late 
as August. ‘Thus, with -hem, seasonal blossoming is equivalent 
to northern latitude, as regards the thermal gonditions under ° 
which they flower. The generic names of all our early flower- 
ing plants are those pre-eminently Alpine and Arctic in their èe * 
distribution—Potentilla, Stellaria, Saxifraga, Chrysosplentum, 
Draba, Ranunculus; Cardamine, Alsine, &c. I contend, 
therefore, that our vernal flora is explained by the fact that -= 
their seasonal occurrence, as regards temperature, is equivalent, 
both to height above the sea-level and northern latitude. In 
every instance it will be found that the blossoming of the species 
of the above genera necessarily takes place in Great Britain two 
or three months earlier than within the polar circle, May we 
not therefore contend that we owe our English vernal flora to 
the same causes as distributed our English Alpine plants; and e 
that they are as much protected by being able to flower earlier 
in the year, as if they had been located on the tops of high hills 
and mountains? . 

Thé power to endure cold and wet displayed by many mem- 
bers of our vernal flora is very remarkable, Thus Ranunculus 








bulbosus and R, acris, Stellaria media, &c., are frequently found 
in flower all through the winter, unless the season be extra cold, 
Many other early bloomers among our commgn flowers are also 
remarkable for their durability, whilst the late flowering plants 
are equally noticeable for the short space during which they 
bloom. This indicates a hardihood on the part of our vernal 
flora which cannot be explained except by reference to the cli- 
matal experience of the species, Some of them, as the groundsel 
and chickweed, may have exchanged an entomophilous for an 
anemophilous habit, or have become self-fertilised by the change. 
Again, ıt must have been observed that many of our early 
flowering plants display a tendency towards a seasonal, division 
of labour, All of them either flower before they leaf, or show a 
etendency to do so, as with the Coltsfoot (Zussilago farfara), the 
Crocus (C.' vernus), the Snow-drop (Galanthus nivalis), &c. 
Even the violets (Viola odorata and V. canina), the Daffodil, 
Primrose, Cowslip, &c.; although they in part leaf -when they 
flower, develop leaves much more abundantly after flowering 
than before, thus showing an inclination towards’ dividing the 
period of attiye life into two distinct stages—the reproductive 
and the vegetative. Everyone knows how completely this has 
been effected by the Meadow Saffron (Colchicum autumnale), 
My impression is that this early flowering tendency is a survival 
of the habit these plants had to blossom under more rigorous 
climatal conditions. In short, that our vernal flora must have 
the same origin assigned to it-as an Alpine; that it has sur- 
vived through being able to bloom at an early period of the year 


, at low’levels, instead of flowering at as later season higher up, 


i 
‘ 


above the sea-level ; protection and advantage beigesecured in 
both instances, J+ E. TAYLOR 

Ipswich e 
~ On Coral-eating Habits of Holothurians 

Brine struck with a remark of Mr, Darwin in his work on 
“Coral Reefs,” where it is stated on the authority of Dr. J, 
*Allan, of Forres, that the Holothuriæ subsist on living coral, - 
and that by these and other creatures which swarm on coral 





„reefs, an immense amount of coral must be yearly consumed and 


ground down-into mud (p. 14), I determined to commence a 
series of ‘observations cn this subject, in order to ascertain the 
rate at which these animals void the coral sand from their intes- 
tinal canal, and “ ergo ” the amount of coral an individual would 
yearly transform into sand. - ’ 
I have by no means satisfied myself that the Holothuriz do 
subsist on living coral. This may be due, however, to my field ° 
of observation being confined $ the fringing reefs around Santa 
Anna, and the neighbouring coast of-the large island of St. 
Chrisf}val—where living coral occurs only in scanty patches, they 
greater portion of the coral ‘‘ flats” being formed of coral detrtu 


“ 


. on which these creatures live. 
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cemented into a more compact rock® I carefully watched the 
habits of the tw@ species mgst numerous on the “flate,” and in 
no case did I observe a single individual lwowsing gn the patches 
of living Coral. Jn tràth it was*on the dead coral rock forming 
the ‘‘flets” of these reef» that these two species of Holothuriz 
subsisted ; and it appeared to me that they selected? those feeding, 

egrounds where the attachmenteof molluscs, zoophytes; and stony 
algze had to some degree logsened the surface of the rock, 

The particalarespecies, en which my observations were made 
to determine the amount of coral sand daily discharged, pos- 
sessed a bluish-black body, frdim 12 to r5 inches in length when 
undisturbed, and with a circle of 20 pelate tentacles around ghe 
mouth. Without going into all the details of my methods of in- 
vestigation, it will be sufficient to state that from three inde- 
pendent observaions on this species of Holothuria I have placed 
the amount of coral sand daily voided by each individual at not 

esy than two-fifths of a pound (avoirdupois). At this rate some 
fteen or sixteen of these animals would discharge aton of sand 
from their intestinal canals in the course of a year, which repre- 
sents about 18 cubic feet of the coral rock forming the ‘flat ” 
In order to illustrate this point 
more clearly, I will assume that every rood of the surface of the 
** flat” supports some fifteen or sixteen Holothuria a number 
which errs rather on the side of deficiency than of excess. In 
the course of a year 18 cubic feet of coral rock will be 1emoved 
in the form of sand from the surface of each rood, which is 
equal to the removal of 1-60s5th of a foot per annum, or 1 foot 
in about 600 years. S 
Although this estimate can be only regarded as of a tentative 
character and as applicable to but one species of the Holothuriæ, 
it nevertheless throws -some hght on what I may term the 
‘organic denudation ” of coral reefs, and it is not unreasonable 
to suppose that where a fiinging reef is undergoing a very 
gradual up-heaval, the combined ,operation of the fish, the 
mollusc, the anndid, and the echinoderm, may prevent it from 
ever attaining an elevation above the level of the sea at high 
water, H. B. Guppy 
H.M.S. Zark, St. Christoval, Solomon Islands, June 30 





Railway Geology—a Hint 


Ir must often have occured to others as well as to myself 
when making a long journey by rail, and being whirled along 
all too fast through section after section of the greatest interest 
to the eye that can seein them something more than mere rail- 
way ‘‘cuttings,” how valuable would be some handbook giving 
the geological features of the country traversed by the principal 
railway lines, and illustrated by clearly drawn ‘maps and 
sections, 

To give an instance—I have occasion pretty ofteri to travel by 
the South Western line from Waterloo Station to Exeter, a 
route along which my untrained eye can take note of a succes- 
sion of instructive pictures, in the course of a five hours’ journey 
—the recent gravels, &c., covered by pine wood in the neigh- 
bourhood of Woking, broken abruptly at Basingstoke station 
by a section of the chalk, to be succeeded from bere onwards to 
Salsbury by undulating downs of the same formation, bare of 
trees, and but sparsely inhabited ; next, at the Yeovil junction, 
a sandstone quarry, riddled by mautin’s nests, presumably of 
oolitic age ; then, between Axminster and Honiton the greyish 
blue of asne through the lias ; to be finaly succeeded, as I 
approach the term of my journey, by the rich 1ed earths and 
loams of the new rg sandstune, ° 

Any œher line, for instance, the Great Western, which runs 
parallel to that just instanced, would give equally varied ptctares ; 
and a copiously illustrated handbook, with notes explanatory, 
but as brief as possible—not only of the groung immediate} 
bordering the line of 1ail, but of the general features of the 
neighbouring country within the range of the eye of the tra- 
veller, should surely, I venture to think, have a large circulation. 

Will no geologist—a member of the Government Survey, for 
instance—tundertake the task? J-C. G. 

New Umversity Club, October 27 


[We noticed a Guide of this kind for American railways in 
vol, xx. p. 287, and then suggested the utility of a similar hand- 
book for England.—ED.] 
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Complementary Colours 

I HAVE often noticed the complementary purple on the foam 

®f the bluish-green waters of Alpine rivers. The waters of the 
e 
e e 
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take of Geneva, angof the Rhone at Geneya as is Well known, 
He not bluish-greef but gteenish-bfue ; “bfit there also I havé 
noticed what to my ey@is exa@ly the same tint of purple on the 
foam. §% 7 e © JogerH Jou® MURPHY 

Old Forge, Dunmurry, goo Antin, October 28 : 

. 
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d PalæolitMic "River, G avals pi 4 

THx recent articleg and reporjs in your golumns qn the subject 
of Paleolithic river giavels baing threeeggints stronglygfor@ard, 
VIZ. o— ° © ee 

1. The great number of “fimt implements” apd ‘flint 
flakes” found in the river gravels. ° 

2. The presence i@ the famesdepgsits of bones of recent and 
extmct Mammalia. è e”, - 

3. The entire absence of the bones of man.e 

Such being the uniform resufts of persevering researches ex 
tending now for more than twenty-four years, it is Surely+time 
to request anthropologists to giv® (1) some egplanatign of the 
remarkable absence of human remains in @eposits containing so 
many objects considered to be of -human manufacture, angl (2) 
some proof that it is absolutely impossible for these sofcalled 
‘flint implements ’’ and ‘¢ flint flakes” to fave been formed by 
natural causes, C.o EVANS 

Hampstead, October 18 m: X 


a. 


e 
LAVOISIER, PRIESTLEY, AWD THE 
- DISCOVERY OF OXYGENe - 


i is a matter of very little importance whether Lavoisier 

actually obtained oxygen gas a few weeks or days 
before Priestley. The bare bald discovery of the gas is 
a very minor matter when placed in juxtaposition with 
the astounding revolution produced in chemistry by La- 
voisier; with the admirable series of experiments, the 
acute reasoning, the elegant logical penetration, which 
enabled him to overthrow the theory of Phlogiston when 
literally all Europe supported it. The discovery of oxygen 
dims and pales before the development of the theory of 





e 


‚combustion, the theories of acidification, of calcination, 


of respiration, and the introduction of exact quantitative 
processes and instruments of precision into chemistry. 

But it matters much whether the fair fame of one of the 
noblest and wisest men in the jpng roll of illustrious 
natural philosophers is to remain with à grievoug slur cast 
upon ıt, It matters much whether his reputation is to be 
blasted by the reproach that he claimed the discovery of 
oxygen, knowing well that Priestfey had preceded him, 

It is with a view of removing this slur upon the memory 
of the founder of modern chemistry, and scertainly not 
with any thought of adding ong iota to his long list of 
greater triumphs, that we have efamihéd into the true 
bearings of the question. 8 Lae 

First as to the accusations. Dr. Thomas Thomson, in 
his “ History of Chemistry,” 2nd edit., 1830, vol. i. p. 19, 
writes : “ Lavoisier, likewise, laid claim to the discovery 
of oxygen gas, but his claim is entitled to no* attention 
whatever, as Dr. Priestley informs us that he prepared 
this gas in M. Lavoisier’s house in Paris, and shéwed 
him the method of procuring it if the year 1774, which 1s 
a considerable time before the date assigned by Lavoisier 
for his pretended discovery.’? Again, p. 106? “ Yet in the 
whole of this paper the name of Dr. Priestley never occurs, 
nor is the least hint given tha he had already obtained 
oxygen gas by heating red oxide of mercury. So far from 
it, that ıt is obviously the intention of the author of the 
paper to induce his readers to infer that he himself was 
the discoverer of oxygen gas. For after d®@cnbing the 
process by which oxygen gas was olstained.by him, he 
says nothing further yemained but to detérmine its 
nature, and ‘I discovered with much surprise that it was 
net capable of combination with water by agitation,’ &c, 
New why the expressioa of surpris@ in describing pheno- 
mena yahich had been already shown? And why the 
omission of all mention of Dr. Priestley’s name? 1 con- 
fess that this seems to me capable of no othemexplanation 


Oe 


- account the hursidity of the atmosphere. 
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othe Keon — 
than a wish to daim for himself te djscovery of oxyeele 
gas, though he knew wéll that that dicovery had be 
previously made by another.” * ° 


KJ 

Had Dr.*Themsom beên better acquainted wth the 
character of Lavoisi@r ; had he kgown what manner of 
man he wasin all hig dtalings with his contemporaries and 
with the work of those who hag gong before, he would 
fever have madesuch dn %isgertion as the above? | 

Pgof- Huxley in kis Birmmgham aédress on Priestley 
(Augyste 1874) alap accuses „Lavoisier of unfairness; 
“though Lavoisier,’ he writes, “undoubtedly tréated 


Priestley very il, and pretended to have discovered 
-dephlogisticated air, or oxygen,¢as ke called it, inde-~ 


pendently, we*can almo& forgiv® him, when we reflect 








how “different "were the ideas which the great French 
chemist attached to the body which Priestley discovered.” 
. Starting, as we copfess, with the complete belief that 
‘Lavoisig did net discover” oxygén, we are compelled to 
assert that a°careful“ perusal of the various memoirs 
beark}g upon the subject and the consistent attitude of 
Lavoisier throughgut, has led us to the firm conviction 
that he has as much right to be regarded as the discoverer 
as either Priestley or Scheele. ir 

-Leteus examine Dr. Thomsqn’s statements. The year 
1774 he asserts “is a considerable time before the date 
assigned by Lavoisier to his pretended discovery.” 
~ Lavoisier (“ Traité élémentaire de Chimie,” 1789, part 
1, Chap. III.) sa}s in speaking of oxygen : “ Cette air que 
nous avons découvert presque en même temps, M, Priest-, 
ley, M. Scheele, et moi, a été nommé, par Je premier air 
déphlogistiqué ; par le second, air empyréal. Je lui 
avais d’abord donné le nom Wazr éminemment respirable; 
depuis on y a substitué celui d@air wital” Evidently 
“presque en même temps?’ is a very loose statement. 
Scheele’s treatise, “Chemische Abhandlungen von der 
Luft und Ftuer,’’ was published in Upsala in 1777, and 
he certainly did not discover oxygen before 1775. 
Lavoisier is therefore speaking in quite general terms 
when he says that oxygen was discovered almost at the 
same time by Priestley, Scheele, and himself. He at 
least puts himself on a level with Scheele as to date, and 
it is universally admitted that Scheele procured the gas 
after Priestley. Apd this general expression is the only 
claim to the discovery wę can ahywhere find in the 
writings of Lavoisier. te : 

Now what are Me facts in favour of Lavoisier ?- 
On November 1, 1772,.he deposited with the secre- 
tary. of*the Atademy a note, which was opened on 
May 1 following, in which he stated that he had dis- 
covered that sulpHur and phosphorus, instead of losing 
weight when ‘burnt, actually gained it, without taking into 
He traced this 
to the fixation 6f air during the combustion, and surmised 
that the gain of weight by metals during calcination was 
due to the same cause. He reduced litharge in close 
vessels “avec Pappareil de Hales,’ and observed the 
disengagement of a great quantity `of air. “This note 
leaves no doubt,” saysgDr. Thomson, “that Lavoisier 
had conceived his theory, and confirmed it by experi- 
ment, at leasf as early as November, 1772, ... “ {1 est 
aisé de voir,” writes Lavoisier, just before his death, “ que 


-Javais conçu, dès 1772, tgut l'ensemble du système que 
œ jai publié depuis sur le combustion.” 


Early in 1774 he published experiments in his “ Opus- 
cules- physiques et chimiques,” to prove that lead and 
tin, when gated in closed vessels, gain weight, and 
cause a diminution jn the volume of air. “J'ai cru pou- 
voir conclap’ he writes, “de ces expériences, qu’une 
portion de Pair lui-même, ou d’uhe matière quelconque, 
conbenue‘dans lair, et qui y existe dans un état d’élasticité, 


“se combinait avec les metaux pgndant leur calcination, dt 


que c'etait à cette tause qu étfit due Paugmentation 

de poids des chaux métalliques.’’ Later in the year he 

read befor8 the Academy (‘3 Ja rentrée publique de la 
‘ . e 





es . 
Saint Martin, 1774”); % memoir “On the calcination of 
tin in closed vessels,” in which he préved that when tin 


was calcined inherrfletically sealed v¢ssels, it abgorbed a * 


portion of the air equal in weight to that’ which entered 
the retort when it waseunsealed, so as to admit af. 
Ble states as his conclusion that only a part of the air 
can combine with metals or be used for purposes of 
respiration, and that hence the algis not a,simple body as 
generally believed, but composed of different substances ; 
and he adds that his experinfents on the calcinationof 
megeury, and the revivification of the calx, singularly con- 
firm him in this opinion. 

At the Easter Meeting of the Academy in 1775, 
Lavoisiet read a memoir, “Sur la’ nature &u’ principe qui 


+ 


se combine avec les métaux pendant leur calcination et . 


qui en augmente en poids,” In a footnote we are inforrfte@ 
that the first experiments described in the memoir were 
made more than ayearpreviously, while those relating tothe 
mercury precipitatus der se, “ont d'abord été tentées au , 
verre ardént dans le mois de Novembre, 1774.’ Having 
heated cal% of mercury with carbon, he found that fixed 
air soluble in water was given off, while when he heated 
it alone he observed avec beaucoup de surprise that an air 
was produced insoluble in water, readily supporting com- 
bustion, serving for the calcination of metals; incapable of 
precipitating lime water, and incapable of being absorbed 
by alkalies, , 

Priestley obtained a gas from mercury, calcinatus per 
se,on August 1, 1774, and finding it insoluble in water, 
and capable of readily supporting combustion, concluded 
that the mercury during calcination had absorbed zdtrozs 
particles from the air. He did not dycover the real 
nature of the gas till March, 1775. In October, 1774, 
Priestley visited Paris, and mentioned to Lavoisier, 
Leroy, and others the prodction of gas from the mercury 
calcinatus per se. Probably the properties were not 
demonstrated. Lavoisier says he observed “with much 
surprise” that the gas was not absorbed by water, &c., 
was not in fact fixed air. He had expected to find the 


‘air given off by calx of mercury when heated alone, the 


same as that evolved when he tested it with charcoal, and 
yas surprised to find it a different air. He enumerates 
the principal properties of the new gas as we know it, 
He burns it in a candle, ‘charcoal, and phosphorus. He 
calls it air emnemment respirable, and air pur; and says 
it alone is concerned in respiration, combustion, and‘ the 
calcination of metals. $ 

Lavoisier constantly quotes Priestley and Scheele in 
connection with oxygen ; again and again he speaks ot 
that air which Mr. Priestley calls dephlogisticated, M. 
Scheele empyreal, and 1 highly-respirable,” but we can 
find no distinct claim to its discovery save the sentence 
quoted above, in which he states that it was discovered 
almost at this same time by Priestley, Scheele, and 
himself. . : 

In his next memoir, “On the Existencemed Air in 
Nitrous Acid” (read April 20, 1776), he says: “Je com- 
mencerai, avant d’entfer en matière, parprévenir le public 
qu’une partie des expériences contenues dans ce mémoire 
ne miappartiennent point en propre; peut-être même, 
rigoureusement parlant, nen est-il aucune dont M. 
Rriestley ne puisse réclamer la` prèmière idée.” And again: 
“ Je terminerai ce mémoire comme je Pai cofamencé, en 


„rendant hommage à M. Priestley de la plus grande partie 


de ce qu’il peut contenir d'interessant.” Moreover, in 
giving an account of ammonia, sulphurous acid, and 
several other gases, he writes: “ Les expériences dont je 
vais rendre compte appartiennent presque toutes au doc- 
teur Priestley; je mai d'autre mérite que de les avoir 
répétées avec soin, et surtout de les avoir rangées dans 
un ordre propre à presenter gles consequences.” Thus 
it must be admitted that Lavoisier was always ready to 
acknowbedge the merits of Priestley. 


` e 
Even*supposing that Priestley had demonstrated the 


° 


“@ 


© e was any better than common air | 
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production of oxygerf tò Lavoisieg before he had himself 
obtained it, which, however, does not appear probable, 


e Lavoisier investigated it8 chief properties before Priest- 


ley knew any more ‘of it, (fan it was a gaf containing 
nitrous particles, ‘' Till thisefirst of March, 1775,” writes 
Priestley, “ I had so hitle suspition of the air from mer 
e curius calcinatus being witolesome, that I had not even 
thought of applying to it the test of nitrous air.” Again, 
in speaking®of*an expefiment made on March 8, 1775, he 
says: “ By this I was confirmed in my ,conclusion’ that 
tHe air extracted from mercurtus calcinatus, &c., was at 
least as good as common air; but I did not certainly eon- 
clude that it was any deffer.” At this time Lavoisier had 
proved the pyincipal properties of the new gas, as we 
now know them. 
Did Paracelsus discover hydrogen? or did Boyle? ot 
ayow ? or Cavendish? Lavoisier saw with much sur- 
prise, not that a gas was produced by heating calx of 
mercury, but that the gas was different from fixed air. 


* Let us finally examine Dr. Thomson’s criticism of the 


“ Opuscules Physiques et Chimiques” :— : 
“Nothing in these essays,” he writes, “irtdicates the 
smallest suspicion that air was a mixture of two distinct 
fluids, and that only one of them was concerned in com- 
bustion and calcination ; although this bad been already 
deduced by Scheele from his own experiments, and 
though Priestley had already discovered the existence 
and peculiar properties of oxygen gas. It is obvious, 
however, that Lavoisier was on the way'to make these 
discoveries, and had neither Scheele nor Priestley been 


No wonder he expresses surprise. | 


fortunate enough to hit upon oxygen gas, it is exceedingly ' 


likely that he would himself have been able to have made 
that discovery# 
Now these essays were published “as commencement 


de 1774,” at which time we have abundant evidence from. 


other memoirs that Lavoisier 42d more than suspicion 
“that air was a mixture of two distinct fluids, and that 
only one of them was concerned in combination and calci- 
nation.” Moreover, this had zot “been alieady deduced 
by Scheele from his own experiments; neither had 
Priestley “already discovered the existence and peculiar 
properties of oxygen gas.” 

e do not the least press the following point. Wee 
trust we have made out our case without the necessity of 
resorting to it; but we venture toask upon what authority 
Dr. Thomson asserts that “ Dr. Priestley informs us that 
he prepared this gas in M. Lavoisier’s house in Paris, 
and showed him the method of procuring it in the year 
1774.” In our edition of Priestley’s works (3 vols. 8vo. 
“ Being the former six volumes abridged and methodised 
with many additions.” Birmingham: Thomas Pearson, 
1790), Priestley, after telling us that he visited Paris in 
Cctober, 1774, says, “I frequently mentioned my surprise 
at the kirid of air which I had got from this preparation 
to M. Lavoisier, Mr. Le Roy, and several other philo- 
sophers, who honoured me with their notice in that’ city” 
(p. 109}. And again, “as I never make the least secret 
of anything I observe, I mentioneg this experiment also, 
as well as those with the mercureus calcznatus, and the 
red precipitate to all my philosophical acquaintances at 
Paris and elsewhere; having no ideaat that time, to what 
these remarkable facts would lead.” It jg of course a 
very diffzignt thing to mention an experiment to an Ac- 
quaintance, and to actually perform it before him. But 
suppose, as Dr. Thomson asserts, that Priestley had pre- 
par.d the gas from mercurius calcinatus in Lavoisier’s 
house in October 1774, it- ıs abundantly manifest by his 


own confession that he had no idea at that time of the [ 


nature of the gas; and more than five months afterwards 
that he had “so little suspicion of the air from mercurius 
calcinatus being wholesome, that I had not even thought 
of applying to it the test of*nitrous gas”; and even so late 
as March 8, 1775, he did not conclude that the new gas 
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et Who is the dif#ovgrer? Is it theemam Who, obtains a 

ew body for thefirst tige*withaut reangnising that it is 

ifferent from anything elsg, or is it the man who demon- 
stratesgits true nature and pyoperties?, If the former 
Eck dè Sulzbach distovere an 1489; and Boyle in 
1672 not only procured*h#drogen byt proved its inflamma- 
bility., If whe Jattér, assuredly Iavoisier* discovered 
oxygen, e s . * . 
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Big whatever the verdig may pe, the memory of 
Lavoisier sliall be°saved kom anwimputation of wair- 
ness. He was the most generous óf mem. -¢Hisenoble 
character stands out clearly and luminously jn all his 
actions. He was incapable of any mearfhess. 

We cannot for* one, mémeet comparg the work of 
Priestley with that of Lavoisier. The*elegant meghods 
and admirable diction of the latter contraSt strangely with 
the clumsy manipulatiorf afid prosy pblogistianism of the 
former. “From an ounce ofered lead,” writes Priestley, 
“heated in a gun-barrel, I got abouts ar’ eunce®measure 
of air, which altogether was worse than’ common ajr, an 
effect which I attribute in great “measure to, phlegjston 
discharged from‘the iron. The produ@tion of air in this 
case was very slow.” Then he heated. without, method 
or reason, as Hales, had done before hirgy “flowers of 
‘zinc, chalk, quicklime, slecked lime, tobacco-pipe clay, 
flint, and’ muscovy talck, with other simflar substances, 
which will be found to‘comprise almost ll the*kinds ef 
earth- that are essentially’ distinct fgom*eath otber, 
according to their chemical properties,” in the hope of 
getting some phlogisticated air from them. What- a 
tárrago |l John Mayow, a century earlier, wrote more 
scientifically : “ Si ad flammæ naturam serio attendamus, 
et “nobiscum “cogitemus, qualem demum mutationem 
particulæ igneæ subeunt, dum eædem accenduntur : 
nihil aliud certe concipere possumus, quam particu- 
larum ignearum accensionem in motu earum perni- 
cissimo ‘consistere, Quidni ergo arbitremur, particulas 
salnas ad ignem constandum præcipue idoneas esse? 
Quæ cum maxime solide, subtiles, agilesque sint, motui 
velocissimo, igneoque obeundo multo ‘aptiores, esse 
videntur, quam particule: sulphureæ, crassiores mollissi- 
mæque,” ' -o - : 

Priestley’s observations read ie the writings of the 
seventeenth century, Lavoisier’s like those of the nine- 
teenth. Compare with the e&tract given above about the 
“ohlogiston discharged from the ipon” the following, “I 
have,” writes Lavoisier, “a salt of unknown composition; I 
put aknown weight*in a retort, dd vitriolic acid and distil. 
“P obtain acid of’ nitre in the receiver, and {ind vitriolated 
tartar in the retort, and I coffclude hat the substance 
was nitre. I am obliged in thif redsBniwg to ‘suppose 
that the weight of the bodies employed was the same 
after theoperation as before, and that the opération has 
only effected a change.” “J'ai donc fait mentalement une 
équation dans laquelle les matières existantes avant 
Popération formaient le premier membre, et celkes obtenues 
après l’opération formaient le second, et c'est réellement 
par la résolution de cette équation que je suis parveħu au 
résultat. Ainsi, dans exemple cité, l'acide du sel que je 
me proposais d’examiner était une inconnue, čt je pouvais 
appeler x Sa base m’était egalement iftconnue, et je 
pourvais Pappeler y; et puisque la quantité de matière a 
du étre la même avant et pès opération, j'ai pu dire ə 
x-4 y + acide vitriolique = acide nitreux + tartre vitriolé~ 
= acide nitreux -} acide vitriolique + alcali fixe ; d’ot je 
conclus que + = acide nitreux, y = acide fixe, et que le 
sel en question est du nitre,” - 

There is nothing in Priestley’s vias a= which 
exhibits so masterly,a treatment as this’ Priestley 
ignored Lavoisier’s brilliant conclusions. He died de- 
fending the theory of Phlogiston. He denied the de- 
composition of waters "He worked without method ‘or 
order and withovt the’ balance; and reasoned upon 
facts which lacked verification by quantitative means. 
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His concħusion? were frequently tast and ill founded» 


Lavoisier’s work réyiires‘no prais® in thi®place. Priestley 
discoveries may be compare to tfe mingled chaos of 
dpowopepeiae bF Anaxggora®; davoisier was the Nois, the 
designing intelligen@ée which ses them in order, and put 
each in itssappointed place. Not, without reason, said 
M. Wutz, “ La Chimie est una sciente frfacaise. Elle 
fut inseituée par ka voigie® d'immortelle mémoire.” 

. . ` eG. F. RopwELL 


4 NEW DREDGING IMPLEMENT 


HAVING recently visitede Oban, ia company with a 

friend for ghe expréss purpose of obtaining living 
specimens of Pennatulida, and of testing the powers of 
an iastrument devised for thei» capture, I send you a 
note of ofr experienges whjch may perhaps be of interest 
to your geadtrs» 

The ordinary dredge, though well adapted to obtaining 
mos#fnimals that dwell on the sea-bottom, will clearly not 
do for all, and for po animal form is it less suited than 
for the one we were most anxious to obtain—Funiculina 
quadranfularis. This giant Pennatulid consists of a 
tall freshy ro@-like axis, threg to fve feet or more in 
length, and abeut half an inch in diameter, which bears 
along itseide? the individual polypes of the colony, and is 
traversed throughout its entire length- by a flexible calci- 
fied stem. Su¥culina lives erect, with the lowermost 
six.or eight inches planted as a stalk in the mud, of the 
sea-bottom, and the major portion of its length projecting 
up freely into the water. - 

For such a form the dredge is clearly very unsuitable. 
Indeed unless the dredge be of very great size it must be 
a pure accident if specimens ever get into it at all. The 
tangles give a better chance, and yet for such a purpose 
they are but a clumsy and haphazard contrivance; and 
even should they by chance entangle and draw out a 
Funiculina there is a danger, amounting almost to 
Certainty that it will drop off again during the process of 
hauling in. 

The instiument we employed was a modification of one 
originally devised by Dr. Malm of Goteborg, and used 
by him with considerable success in dredging for Funieu- 
dina in.Gitiimarn Fiord, Bokuslan. Dr. Malm’s apparatus, 
of which he has kindly furnished us with a description 
and drawihgs, consi®edgof*three poles, each nine feet 
long, connected, together, at their ends, so as to form a 
triangle the Poles were armed with large-sized fish- 
hooks, apd thé diedging-wope attached at one angle, the 
whole apparatus. strongly resembling that used by the 
Philippine Islanders for dredging Euplectella, as de- 
scribed and figured by Moseley (Naturalist on the 
Challenger, p. 407). 

Our instrument, as we first used it, consisted of two 
poles six feet long, connected together in the form of a 
letter A by a cross-bar four feet long. The rope was 
fastened to the apex of the A, and lead weights to the 
lower ends of the side pqles. Attached along the cross- 
bar at intervals of six inches were cords four feet in 
length, each armed with five or six fish-hooks and having 
a small lead weight tied to its lower end. The theory of 
the machine was that the whole instrument would be 
dragged along at an angle of about 30° to the sea-bottom, 
steadied by the weights at the ends of the side poles; the 
cross-bar being a foot or so above the ground, and the 
cords armed@ewith fish-hooks trailing behind, with their 
ends kept on the bottom by the small weights attached to 
them. a 
‘ The machine was subsequently fhodified by lengthening 
the eross-bar to nine feet, and attaching the fish-hooks not 
singly, but in threes, like grappling irons. We also cof- 
nected the cords tog&her by horizontal strings, jp order 
to obviate their tendency to become entangled wifh one 
another. *. °- A 








The instrument yietded excellent results: a large 
number ef specimens of Fusiculina guadaangularis were 
obtained, faur or five, and inone case as many as seven e 
being brought up at a single haul; fhe specimens were 
also ın perfgct condit:qn, *the injury inflicted by tle 
hook being quite imperceptible. Several of the specimens 
were of large size; and one’dredged in Ardmucknish® 
Bay, and measuring no less than sixty-fivg inches in 
length, appears to be the largest specimen hitherto ob- 
tained alive from any locality, being a foot longer than 
the largest recorded by Kölliker in his monograph on the 
the’ Pennatulida. Even this, however, does not appear 
to be the limit of growth, for a dead stem obtained at 
Glaesvae, in the Bergen Fiord, and now intthe Hamburg. 
Museum, is more than seven feet in length. 

Funiculina quadrangularis is generally considered a ° 
rare species. It is certainly a very local one; but our 
Oban experience would lead us to infer that where it does 
occur it is to be found in quantity, an inference borne out . 
by Sir Wyville Thomson, who speaks of passing over a” 
“forest of Quniculina ” when dredging in Raasay Sound 
during the Porcupine expedition. It appears to have 
been hitherto obtained at Oban only in small numbers, a 
result we believe to be due entirely to the use of instru- 
ments ill-adapted to its capture. 

Four or five specimens of Pennatula phosphorea were 
obtained with the same instrument, which further proved 
its utility by bringing up several fine specimens of 
Hydrozoa. The instrument in its present form is clearly 
capable of improvement ; still the results of a first trial 
have been so good, that we may possibly be rendering a 
service to other naturalists by making them known through 
your columns. A. MILNES MARSHALL 

Owens College, October 27 





WIRE GUNS 


JT will no doubt surprise many of our readers to be told 
that after nearly a quarter of a century of experiment 
and investigation, and the expenditure of millions upon 
millions of money, the nation is so imperfectly armed 
that we are again entering upon a period of reconstruction 
of our heavy ordnance, the outcome of which it is not 
easy to foresee. From the old cast-iron 68 pounder, 
weighing from 4 to 5 tons, we have arrived at the 8o ton 
gun of Woolwich, Sut only to learn that such guns are 
already obsolete, and must give -place to others of a new 
type developing greater power with less weight. Till 
very recently we have been constantly told by the highest 
authorities in this department of the Government that the 
English guns were the finest, the strongest, and the most 
powerful in the world, and it is no doubt somewhat 
startling to learn that all this has heen a delusion. 

It is not our intention to dwell upon the causes of this, 
nor to inquire whether it has been ,due to departmental 
conservatism or to the uncertainty incidental dajhe pro- 
gress of an art carried on by a tentative method, and 
modified from tims to®%ime by new discoyeries in physical 
science. Our purpose is rather to give some infosmation 
about a system of gun making, which is at last obtaining 
the attention of gunmakers, we allude to what is termed 
the wire system of construction. 

Twenty-seven years ago this system was brought before 
the then existing Ordnance Committee by the writer 
who has from that time to this persistently advocated its 
merits, proving, not only by the construction of guns but 
also by mathematical analysis, its great advantage over 
other systems; but it is only within the last two or three 
years that it has been regarded with tolerance by practical 
gun makers. 

In France the system hag been applied under the 
superintendence of Capt. Schultz, of the Ecole Poly- 
techniqwee, and in this country Sir Wm. Armstrong and , 
Co. havé made one or two guns, the latest and largest of, 
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whith is now under tfial at Woolrich. So far as these 
guns- have. beenetriad they. have given very exceptionally 
e good results, both in Tae and England, and they 
promise *o excel alt others*in strength, facility of con- 
stauction, and economy as segqrds cost. Let us then 


attempt to explain in a popular manner tHe principles 


‘and methods, of this. system of construction. 

A gun is a machine the object of which is to send 
heavy bodie to'a greaf distance at a very high velocity., 
The motive power acts on the body for a very shoit time, 
a fraction.of a second only, it must therefore be of great 
intensity, and consequently the machine must have véry 
great strength. Foimerly all guns, were made of cast-iron 
or bronze; after this wrought iron and steel came into 
use or a combination of the, two, Krupp. and Whitworth 


e adqpted steel, Armstrong and Woolwich a combination 


of wrought-iron and steel, Palliser again, a combination 
of cast and wrought-iron. 

In making a vessel to resist great internal pressure, it 
“was; natural to conclude that by increasing the thickness. 
of the, vessel, its resisting strength.could be proportionately: 
increased, but as was first pointed out by thé late Prof. 
Barlow, it was. found that the limit in this direction was. 
very: soon reached, and that no vessel, whatever the: 


e thickness, could resist an internal pressure greater than, 


the tensile strength of the material. of which it was made. 

If the cylinder be composed of a material whose tensile 
strength is ro tons per square inch, and if the internal 
pressure be. r0 tons per square inch, and if the cylinder 
be conceived as to be divided into a great number. of 
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successive indefinitely thin layers, then, whatever be its | 


thickness, the first of these layers will be strained to 10 
tons, its maximum strength, the next Jayer will be strained. 
less, and the strains will go on decreasing according to a 
fixed Jaw as we proceed outwards. Now these~outer 
layers cannot exert any more force, except it be trans- 
mitted from the innermost one, and consequently any 
further assistance can only be got from them by increasing 
the strain of the innermost Jayer, which, being already 
strained. to its maximum strength, must necessarily give 
way. 

In order to meet this radical defegt in all homogeneous 
cylinderg the prtnciple of initial tension was. adopted. 
This was done by building up the cylinder of several 
concentric rings, or hoops, each of which was put on the 
one below it with an initial strain, thus compressing all 
those below, If now, by this method, the innermost hoop 
or tube be put into a state of compression of, say, 5 tons 
per square inch, it is evident that the first thing the 
internal pressure has to do, is to remove this compression 
to zero, This will absorb 5 tons per square inch of pres- 
sure. It has then to overcome the tensile strength of the 
materia], or ro tons per square inch, which requires an 
additional pressure of 10 tons per square inch. Thus the 
resisting force of the cylinder has been increased from. 10 
to 15 tons per square inch. * : 

Now the greater the number of the hoops in a given 

è thickness of cylinder, the greater is the additional strength 
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‘go somewhat more intodletail, in order that 
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La Sea 
oper initial sirku and.jf the hodps Mete infinite in 
rgimber and the#ftore imfinitely*smailein thickness, we 
could obtain the mawimumestrength for the thickness of 
cylindeg and each ring would, at thegmomenteof rupture, 
be strained to its maximum tensile force. In such a 
cylinder the strength w®uid increase in the exact ratio of 
the increase,ef thickness, and when {it burst every layer 
would give way at the safhe tinae,ebut a4 there is ng limite 
to thespossible incrgase of thigkness, there is also no limit 
to the possible increase ef the isternal pressyre. * Of 
course this theoretical constriction Is practtcaRy. ifipos- 
sible, but we can.approach to it very clgsely byymaking 
the hoops very numerous ahd very thin. The limit of the 
number of hoops 1s ‘hawever wery soon xedched im the 
system. of hoop construction. Mera Doo 
` Sir Wm, Armstrong’s Jog-ton gun is built up of % steel 
tube and three wrought-iron hoops on it. The Woolwich. 
81-ton gun has a steel tube an@ two Wroughtsiron, hoops. 
Sir Wm. Armstrong’s -gun is therefor@a better gfin than 
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tbe Woolwich, assuming in both cases that the initial 
tensions are correctly adjusted, but if in either case the 
number of hoops had been doubled, the total thickness- 
remaining the same, both guns would have been gréatly 
increased in strength. The pr&ctical difficulties of in~ 
creasing the number of rings are, however, tery great, 
and the expense would be enormous. The proper initial 
tension, ‘or shrinkage as it is called, depending on ex- 
treme accuracy of workmansmp, would be extremely 
difficult of ‘attainment, and Sir Wm. Armstrong has 
probably gone nearly as far as is practically possible in 
this direction. 

The regulation of the initial tension in@uns of the 
hoop construction is so important thet it @pecessary to 
r readers 
may thoroughly understand its importance, and be jn a 


pesition to appreciate the advantages attendant on the’ 
‘ 3 e 
s 


use of wire. — : 5 . R test 
We therefore intfoduce to their notice a series of 
diagrams showing the distribution of the straius through- 


fmparted, provided that each hoop is put on with the ; ovt ghe thickness of a gef. The first is te case of a 
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homogeneous Yun, such for instance ls a solid cast-stél | be 11'7 tons per squars inch at,tie‘inner and-7°86 tons at 


gun as- formerly made *by Krupp, anddwe will assume $t 
to be'g inches’ calibre, and r§-inchés thick at the breech 
end, and titt is is sgbjected go an ipternal pressgre of 24 
tons per square inch. Now itis evident that the total 
strdin to he resistedsis 9 times 24 tons,,or.216 tons, one 
half of,which, or 168 tons muistybe home Uy each side of 
she gun, or by a ghicknese of 15 ‘inches of steel.e If there- 
forg the strain could be whiformly distributed, itewould 


the outar circumference ; on the othe» hand the wrought- 


iron hoop would beein a state of tension, 5:19 tons pere 


square inch at the inner and 1°38 tchs at the Suter cir- 
cumference:.. When -the, irfternal pressure of. 24 tons- per 
e@quare inch’ is applied, the diagram B, shows the con- 
dition of strain. The steel *tube--would be strained to 


"15°53 tons per square inch at the inner, but only to 2°67 , 


tons at the outer circumference, whilst for” the wrought 





YS 108 ad ° e : : iron hoop. the. strains. would.be r5'og and 4 tons respgc-. 
not exces poore fone? SE square inch, but in reality tively per. square: inch, Thus.it appears that comparing . 
the straħ at fhe inside circumference would be nearly 27 | thfs gun with the homogeneous-gun of- the' sarne size and 
tons per square inch, whilst’at the exsterior-of the gum it under the same conditions the: maximum strain has been: 
would be only-2 tons-pér Squar@ inch» » z reduced from 27 tons toi 15°83 tons per sqware inch,- , 
The, subjoined diagram (A) represents" the condition of |, _, Pursuing the matter further let us. examine the con- 
ee, 7 Peas a fe. ‘ | ditions.of Sir Joseph Whitworth’s 12-inch gun, built bed 
$ ° PA, ; nen gun, e : 
p ° a steel tube 4°35 inches thick, on which are placed four 
ze successive. steel hoops, each of 5'55 inches thick, the 
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t ‘total thickness af the gun being-thus 2a3 inches, Before 





i ‘proceeding to the examination of the strains in this gun, 
strain of suth a gun under these circumstances. The |/itjs desirable to devote a moment or two to the very 
abscissa: denote the-distances,from the centre of the bore, | important question of the amount of initial strains with 
whilst. the correspondinge ordinates denote the strains in | Which hoops should be put on. The Woolwich practice 
tons per square inch at these distances. ‘is to adopt a uniform shrinkage of 1 in a 1000, that. is to 

In the next place let us examine the condition of strain | say, the internal diameter of each hoop is’ 999/1oooths of. 
of a gun. of the same calibre, but composed of an internal | the external diameter -of the hoop below it. The outer 
steel tube #Pinches thick upon which is shrunk a wrought- | hoop is expanded by heat, placed over the-inner one, and 
iron hoop ig%inches thick with a.shrinking of 1 in a thou- | then in cooling grips it with the force due to a contraction 
sandr- TS was the Woolwich gonstruction for all guns | of 1/1dooth of its size. This is a fundamental error iw 
up to 9-inch calibre up to 1869;." * f , the Woolwich practice, and it is mainly from their per- 

ubjected to an internal pressure of 24 tons per |, sistence in this error that so many Woolwich guns have Pa 
Square inch, the diagram B, shows the induced: strains, | failed. The proper amoun? of shrinkage is not a fixed 
Previous to:the internal pressure béing appliedegiagram | amount. It depends oñ the thickness of the ‘rings, their 
B, shows éhat the steel tube would be ‘compresséd by |. positicfy' in the structure, and the modulus of elasticity of e 
the outer wrought-iron hoop? (The compression would | the material, and it.is only by a due regard to thege 
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elements of the problein’that the advantages of the hoop 
system can be properly developed. . 

e In illustration of this we refer to theee diaggams of Sir 
Joseph Whitworth’s 42-inch steel gun. The first, C}, shows 
the strains, if the hoops are pift ig with no initial strain, 


that is to say, if each hoop isan exact fit to the one belowe 


st, which is Sir Joseph’s pfesent practice. The gun in 
this state is in the same cendition under internal pressure 
as a homogeffeotis or solid gun of steel.. The ténsions 
with an initial pressure of 24 tons per square inch would 
be 28°18 tons and 2'3 tons per square inch at the inner 
and outer circumference respectively. The second dla- 
gram, Cg would be the state of the strains, if the Woolwich 
rulé of a unifosm shrinkage of 1 in 1000 were adopted. 
The inner tube and the first hoop would never be out of 
e compression, the second hoop would be strained to 8'44 
tons and 3°85 tons, the third ring to 17°40 tons and 12°84 
tons, and the fourth ring to 27°64 tons and 22°82 tons at 
„the inner and outer circumferences respectively. 
* The third diagram, C, shows the gun as it would be 
strained if the initial shrinkages had been properly calcu- 
lated and applied. For every hoop the tension of the 
inner circumference would be ro tons per square inch, 
whilst that of the outer circumferences would be 1 ton 


« compression for the tube, 4°11 tons, 6°51 tons, 7'72 tons, 


and 8:82 tons for the hoops respectively. 

Thus it is seen that by a multiplication of hoops with 
initial strains properly applied the maximum strain is 
reduced from 28 tons to 10 tons per square inch. But on 
the other hand, by the Woolwich rule of a uniform 
shrinkage of 1 in 1000, some of the hoops would be always 
under compression, whilst others would be more or less 
strained, and thé maximum would attain nearly the same 
as in the homogeneous gun—z28 tons per square inch. 
Another remark must here be made.~ Referring to dia- 
gram C it is seen that in the case of each hoop the strain 
decreases rapidly from the inner to the outer circum- 
ference. Thus in the first hoop the strain decreases from 
10 tons to 4 tons, in the next from 10 tons to 64 tons, and 
so on. Now by greatly increasing the number of hoops and 
consequently decreasing the thickness of each, the strains 
on the outer circumference may be brought very nearly up 


to the same strain as the inner circumference, and this is* 


what is attained by the use of wzre. A coil of wire is but 
a very thin hoop, and if, instead of a hoop of 44 inches of 
steel, 36 coils of wire of 4th inch had_been used, the dif- 
ference of strain between the inner and outer circum- 
ference of each coil would be inappreciable, and the whole 
thickness of the gun would have been uniformly strained, 
and the maximum strain would not have exceeded 6 tons 
per square inch, or if the wire were strained to 10 tons 
per square inch the thickness of the gun might be reduced 
from 22? to 13$ inches. 

But this is not all the advantage of the use of wire. 
Wire of small section is greatly stronger than the same 
material injnass. It is within the truth to say that steel 
which in mass might be safely strained to 15 tons per 
square inch, might in the form of were be strained to 30 
tons per,square ifch. Consequently the wire gun would 
be as safe under a strain of 20 tons as the hoops under 
to tons, and therefore the thickness of a wire gun of 
equivalent strength to that represented in diagram Cy 
might be reduced to 62 inches instead of 222 inches. 

From the preceding remarks and the diagram of Whit- 
worth’s 12-inch gun, it will be seen how very important 
is the question of the degree of shrinkage in built up guns. 
It is worth while to dwell a little longer upon this ques- 


tion, and to illustrate it we now give diagrams showing | 


how the strength of a gun may be reduced by a small 
difference in the shrinking such as would be caused by a 
slight error in the dimensiong of one of the hoops, due 
either to miscalculation, imperfect workmanship, or irre- 
gular contraction in cooling. The diagrams D, end D, 
represent the strains on the hoops of an 8-inch gun, built 
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uf of an inner wf anti three concentrifhoops of iron 
bAving an elastic mit of 12 ton. per “square inch. D, 
shows the strains whtn thé gun is completed and free 
from internal pressures on the hfpothesis that Phe shrink- 
ages are correctly calculated and-accftrately worked too. 
The tube and first hoop are in compregsion, the two outer 
rings in tensieh. 1%, reprgsents the straig when subjected 
to internaP pressure, so as to nke the maximum strain 
12 ton per square sch, and dt is seer that all the hogps 
are equally strained up to the elasti® jimit. $: pon the 
strain in the same gun on the hypothesis that either from 
miscalculation or inaccurate workmanship,tlfe out@r hoop 
has been made 1/soothf an inch too small, and when 
by internal pressure the faaximufh strain caches 12 tons 
per square inch, ae are 

It is apparent at a glaneegwhat a great difference his. 
error has made in the distribution of the strains. “Without 
going into detail, it may be stat&d that thestrength of the 
gun has been reduced 40 per cent. by the shall error of 
1/sooth of an inch in one of the hoops. Accurate werk. 
manship is, however, only one of the, difficulties tos be 
encountered in shrinking on hoops. Different qualities 
of iron shrink differently in cooling from the safhe tem- 
perature ; moreover they do, not shrink back in all eases 
to the size from which they were expanded, ut to a some- 
what smaller size, This depends on the getuperature to. 
which they have been heated. Moreover thg shrinkage 
varies according to the number of times*they have been 
hedted. For instance, a wheel tier 7 feet diameter was 
heated red-hot, and cooled thirteen times in succession 
with the following results :— 


Ist time it contracted @ in. in length. 
and ” ” H ”» o» 
3rd ” ” ts ” n 
4th ” ” $ oo» 
5th ” ” § moo 
6th s a” ł n o o» 
7th ” ” + yo” 
8th ” ” į » w» 
gth ” ” + » n 
roth ” ” { oo onae 
ith 35 3 sy Oop 
rath ” ” 4 e? » 
13th 2 39 4 n» 3} 


e. 

Thus altogether ıt contracted inches from its original 
length of 22 inches. . a ? fg 

It is clear therefore that howeVer accurate the calcula- 
tion and workmanshif, there muSt be gremt difficulty in 
ensuring the exact amount of tension m this system of 
gun construction, and if guns are madegyjthout régard to 
calculation, without regard to the peculiar ididsypcracy of 
the iron, and without regard to the temperatyre from 
which the shrinking is made (and such je pretty much 


-the case at Woolwich), it is no wonder that they split their 


tubes or shift their hoops in action. Many Woolwich 
guns have done this even under trial, and it fs not im- 
probable that in the late operations at Alexandria two of 
the guns of the Alexandra were injured in this way. 

Another objection to this methdd of gunmaking is the 
possibility of latent defects in the hoops. It is impossible 
always to detect a flaw, even of considerable magnitude, 
in a hoop of iron or steel 10 to 18 inches thick such as 
are used in the large Woolwicl? guns, and such latent 
flaws may prove fatal to the gun even if in other respects 
it were properly constructed. 

James A. LQYGRIDGE 


( To be continued.) y 
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MR. FORBES’ ZOOLOGICAL EXPEDITION UP 
° THE NIGER 


R. W. A. FORBES “writes ffom Lokoja, on the 

iger, at the confluence with the Binué (Sep- 

tember 9) as follows:—I pave been here gh and off 
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about a fortnight, and have keen “up ke Binué as far $e 
Loko, about 100 nňles, where $ got Some birds. Alt®- 
gether up.to the present I have Seen or got about 80 
species of birde, induding Scopus, Plots, Indiowtor, and 
Rynchops; as yet no Podicaelrgisor, or Musephagida, 
Of Hornbill I have seen 3 or 4"spegies, but they are very 
shy, and as yet Ihave not skotone. *Plosbine birds are 

*the feature herep abot -3rd of the species are of that 
fanily, and some I have are’good ones especially Z3¢re/da 
nigvige@is and E. fora, bof of them discovered by 
Heuglin. ese and other things make me fancy that 
we are®out Ofethe true West African region here; the 
antelopes seem also eastern ‘“Bheres are 4—5 here, in- 
cluding a brown Hippotfagus, aad what I fancy is Alce- 
laphus tora. “h have skins and horns of these, and shall 
getwathers. Bos brachyceros ås common here, but as yet 
I have ofily seen spoor, not the beast itself. We saw lots 
of Hipgoporamuises coming up, and I killed the second I 
shot at, but could hot recover the body, 

Ihave also killed a large crocodile, 15 feet long, ap- 
parently @ acutug 1 have also a few fishes and reptiles, 
and shall get more I hope. Butterflies are not very 
numerou at present, and the country is too open for 
thems, being generally speaking, à large grassy plain, 
with lots of is@lated trees, not very big, and bushes. There 
is no regular*tkick forest up here at all, and even in the 
Tower river, in the delta, it is nothing like the Neotropical 
forests. The weather has been very dry, and’the river is 
still rising. After leaving Bidda our plans are uncertain. 
Mr. M. talks of going on to Sokoto, 1f he can get away 
from his stock-taking, and if he goes I shall probably go 
too. Ifnot, I shall try and stay some time at Ischunga, 
a station a’little off the river above Egga.” 

We are happy to be able to add that Mr. Forbes was 
in excellent health at the date of his letter. 


WORK IN THE INFRA-RED ‘OF THE 
SPECTRUM 


[F is witht a gertain amount of dread of boring the 
readers of NATURE, that I have taken up my pen 

to write on the eméthod of photographing with rays 
of very lôw refrangibility, since it ought to have passed 
the limits of novelty, And yet I suppose it has not alto- 
gether done so, sinte almbst weekly, I have inquiries 
made as to gyhere thee method ise described, and am 
questiofied ag to how to succeed with it, when my corre- 
spondents know where» to find its description. The 
Editor; also,hbas asked me to write on the subject, so I 
propose t® put as concisely as I can what plan to adopt. 
It is almost tof well worn a scientific adage to repeat that 
unless you carf obtain a sensitive salt which will absorb 
the rays to be used photographically, you cannot hope 
for success; and the method which I shall describe pre- 
sently fully secures this desideratum. To photograph the 
red and dark rays then a sensitive salt must be procured 
which shall absorb the red and ultra-red rays. The colour 
of the salteto aim at then is a bluish green, which gives a 
continuous absorption at the least refrangible end of the 
spectrum. The salt employed is bromide of silver in a 
modified molecular state, a state | may say which is very 
easy to obtain when the formula below is strictly carried 
out, but very easily missed if the experimenter is self- 
inspired to make improvements in the method of pro- 
cedure,» ftbon’t know whether it is something peculiar to 
photographic, minds that there is in them such a large 
amount o f-assurance, but my frequent experience 1s 
that those who try a formula for’a photographic prepara- 
tiof invariabiy try to improve on it before giving the 
‘original one a chance of successg and then when failure 
occurs they blame eVerything-and everybody ex@ept their 
own conceptions. May -I ask those who read this and 
endeavour áp prefare the sensitive compound alluded to, 
a e e . 




















to follow out strictly tle directions’ as I described them 
in the Bakerian Lecture for 1880. »• e 

The follgwing is#the mode of preparation. A normal, 
collodion is first made according to the farmula below :— 


Pyroxyline (any ordinary kind) 16 grdins ¢ 
e Ether (‘725 Sp.) gw 4. 02. ; 
~ Alcohol ('820) . e e. 20% 


This is mixed some days before # is required for use, and 
any undissolved particles are allowed to settle, and the 
top portion is decanted off?- 320 grains of pure anc 
bremide are dissolved in $ 07. to-1 oz. of alcohol (820) 
together with 1 drachm of nitric acid. This 1s added to 
3.028 of the above normal collodion, whichis subsequently 
filtered.” soo grains of silver nitrate are next dissolved in 


the smallest quantity of hot distilled water, and 1 0z. of ẹ 


boiling alcohol 820 added. This solution is grad@alhy 
poured into the bromized collodion, stirring briskly while 
the addition is being made. Silver bromide is now 
partially suspended in a fine state of division in the collo-; 
dion, and if a drop of the fluid be examined by trarismitted 
light it will be found to be of an orange colour. ' , 

Besides the suspended silver bromide, the collodion 
contains zinc nitrate, a-little silver nitrate, and nitric acid, 
and these have to be eliminated. The collodion emulsion 
is turned out into a glass flask, and the solvents carefully 
distilled over with the aid of a water bath, stopping the 
operation when the whole solids deposit at the bottom of 
the flask. Any liquid remaining is carefully drained off, 
and the flask filled with distilled water. After remaining 
a quarter-of-an-hour the contents of the fla-k are poured 
into a well-washed linen bag, and the solids squeezed as 
dry as possible. The bag with the solds is again 1m- 
mersed in water, all lumps being crushed previously, and 
after half-an-hour the squeezing is repeated. ‘[his opera- 
tion is continued till the wash water contains no trace of 
acid when tested by litmus paper. The squeezed solids 
are then immersed in alcohol ‘820 for half-an-hour to 
eliminate almost every trace of water, when after wringing 
out as much of the alcohol as possible the contents of the 
bag are transferred to a bottle, and 2 ozs. of ether (720) 
and 2 ozs. of alcohol (*805) are added. This dissolves the 
pyroxyline and leaves an emulsion of silver bromide, 
which when viewed in a film is essentially green-blue 
by transmitted light. 


All these operations must be conducted in very weak - 


red light—~such a light, for instance, as is thrown by a 
candle shaded by ruby glass, at a distance of twenty feet. 
If a green light of the refrangibility of about half way 
between E and D could be obtained it would be better 
than the faint red light transmitted by ruby glass, since 
the bromide is less sensitive to ıt than to the latter. The 
light coming through green glass after being filtered 
through stained red glass is almost the best light to use. 
It is most important that the final washing should be 
conducted almost in darkness. I¢ is also essential to 
eliminate all traces of nitric acid, as it retards tie action 
of light on the bromige, and may destroy it if present in 
any appreciable quantities. To°prepare the plate with 
this silver bromide emulsion all that is necessary is to 
pour it over a clean glass plate, as in ordinary photo- 
graphic processes, and to allow it to dry in a dark 
eupboard. z 5 

It has been found advantageous to coat the`plate in red 
hght, and then to wash the plate and immerse it ina 
dilute solution of HCl, and again wash, and finally dry. 
These last operations can be done in dishes in absolute 
darkness ; the hydrochloric acid renders innocuous any 
silver sub-bromide which may have been formed by the 
action of the red light, and which would otherwise cause 
a heated image. 2 

Let me here give warning, that the emulsion formed 
will be very grainy in appearance, and requires vigorous 


shakin to cause it to emulsify proper. . If it requires a e 


little plain pyroxyline, say about two grains to the 
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fluid ounce should be added to*give greater consist- 
ency. One thirfg if certain, if it be not coarse%rained 
eunder the microscope.it will,not be Sensitive to the re- 
quired region, amd moreover if will be found that on an 
average"it should be about twiceeas coarse as,the average 


form of bromide which is generally obtained in collodion® 


mulsion. Here let me interpolate a remark. It has 
been assumeg that becayse an emulsion in gelatine has a 
bluish colour after it has been boiled, that in this case we 
hawe the same form of bromide as that described above. 
It is a very different form: let me show how. Supp@se 
we throw a spectrum on a gelatine plate it will be found 
that G requires about 1 of a second with a very narrow 
slit, whereas tobbtain B it will require the best p&rt of a 
minute, and to obtain rays of lower refrangibility very 
mush more; and that any amount of exposure will’ not 
make an impression much below A. With the blue-green 
bromide in collodion to obtain an impression about G will 
-take some eight or ten seconds, and it will-be found that 
at the same time we have an impression of B. A'’minute’s 
exposure to the prismatic spectrum will undgr similar 
circumstances give an impression as much below A as D 
is above it, measured not in .wave-lengths -but along the 
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tograph. I pok: dug this bgcaugega leaditig conti- 
nental photographit experimentalist has expressed himself 
satisfiedgas to the identity of the two forms qf sensitive 
salt. Tey are totally distifict as © he “tried to work 
with a gelatine plate gine the infra-fed region he will 
soon own. Wow ine reference tô éhe coarseness of 
grain it is rigħt to call att&ntion to its disadvantages. Its, 
advantage*we know. In spegtram wor we often tome 
across close pairs *of lineg.” Now, stppose tach pair 
happened not to be separated by aelarger ipte than 
the grain of the sensitive salt, we shall be unable to 
resolve such a pair, for the action of either compSnent of 
the pair, and much enor¢ both, if, they fell on it would be 
to cause, on development, a reduction to mefallic silvey of 
the whole grain. Thus evidently such a chose pair would 
be unresolved, se e. 
When a photograph of the speqrum on the firfest 
grained plate is examined under the migroscpfe itewill be 
found that the metallic image is composed of grains of 
silver and nothing else; and that instead of the Jfhes | 
having sharp edges as seen by the eye that tRey shdde. 
Part of this shading is due to thé grain, though thg greater 
part is due to proper absorption, which the eve is incap- 
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able of:distinguishing. .The fineness of grain given by 

the different processes we may class as follows; in the 

order of coarseness, the coarsest grain: being first :— . 
. I. +, Wet plate developed by.iron. :., ee 
“2, Special bromide emulsion, as before described. 

Ordinary collodion emulsion. 
3: Werplate developed by pyrogalic acid. 
4. _Gelatino-bromide plates. w 
It will thus be seen that for delicate work the dispersion 

with the ‘vet plate process and the special bromide emul- 
sion must ‘be larger than when using a gelatine plate it 
equal resolving power be wished for. The above plate 
is an instance of this. In it we have the solar spectrunt 
in approximate wave-lengths from .A\,(7,600) to about 
10,500. The general impression to the eye is the 
extraordinary width of the lines compared with those in 
the visible spectrum. No doubt they are asa rule 
broader, but their breadth is also to be accounted for-in 
other ways. First, the slit used was not quite as fine as, 
might have been when the photographs were taken. 
Secondly, the dispersion used was the first order of a 
Rutherford grating 17,200 lines (about) to the inch, and a 
camera lens ofa focus of about fifteen inches. In later pho- 

stographs nearly all the broad lines have been resoly@d into 
pairs or triplets, as have also ‘some of the lines of medium 

. 


Tana a rr nt 


: H 
R k 
90 


Fic. r. 





pore ne — 
vk Sr 
8700 Vego 


° : 
breadth. ‘ There are lines, however,*like*the > broad lines 
between 8500 and 8700 which remain unchanged whatever 
dispersion was used, This resolution was effected by using 
a finer slit and dispersion of the second order, the fine slit 
alone will.not giveit. If we take an example in the visible 
spectrum, and examine the B line with the eye, dt will be 
found to be made up of a series of doublet flutings, each 
component being apparently of equal intensity. Tltese 
pairs it is impossible to secure onthe photographic plate, 
unless the second order of the grating spectrum is used ; 
but when secured it will be found that the more refrangible 
component is more intense, as is the case in certain 
hydro-carbon flutings. The sole reason why the first 
order is useless to cause resolution is that the pairs are so 
close they can both fall on the diameter of the grain of the 
sensitive compound. On the other hand, with a gelatine . 

„plate I have been able to see on one inch and hatf every 

| line and more than given in Angstrém’s mag from G to 

F. In this case the grain is almost invisible. is 
-The development of the plate is greatly more difficult 
, thąn.the preparation of the emulsion. A strong developer 
it will not stand, and I pay say alsq that a very new one 
is .also igadmissible when using the ferrous oxalate de- 
velopment. To make the developer a saturated solution 
of neutral oxalate of pofaste is saturated in the cold, with 
e 





Nov. %, 1842 |- 
ads, A A 
ferrous oxalate : and than the’dg:p reÑ solution decant 
off. When freshly prepared¿t is yseless to attempt to 
develop a pate with it ypless the precaution be taken 
of adding to itan ghual paft of a®saturated softtion of 
ferric oxalate in the oxalate of*pe@tash. Such a mixture 
may be employed by adding to it @nnediagely before all 
gn equal volume of a gplutfoi® of potassifim, bromide 
(twent® grains Of the salteto thirteen of water).¢ The 
plate may then devélgp withogt fog &r it may not : if it 
does Sof, shesleveloper must have more bromide solution 
added tg it, and another trial made. On some days a 
clean picture s@ems an impossibility, whilst on others, 
every one will be perfect. Itis 
in faylt, since, pw a “clear day” and on a “foggy day” 
the idgntical emulsion may be used, showing that the 








. . . 
npt th® emulsion that is | bsorpt 
? | then it limits the operations with the spectrum. It was 
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devdloper, is at fault. This fer this trouble seems to | 


have increased, and $ can gnly lay it down to the different 
preparations’ a@f thegoxalates. Of one thing care should be 
takep, viz. that the developer never shows alkalinity ; a 
droner dilute sulphuric acid or nitric acid may be added 
to the defelopinge cup just before development with 
advantagę. 

With prisms the photography with the rays of low 
refrarfgibility ® simple, with owe great drawback, and that 


is the difficul of obtaining a true focus for the plate. | 


This must all b# done by guess-work, and plates exposed 
till the focus is pbtained. When once obtained it isa 
good plan to mark the camera to show the focus, and at 
the’ same time accurately to mark the table on which it 
Stands, so that the same portion of the lens receives the 
same rays. This is more particularly necessary to attend 
to when using an achromatic lens. I believe it to be 
easier to use the uncorrected lens than a corrected one, 
provided always that the camera has a proper horizontal 
swing back, which can be shifted through a very large 
angle at least 30° when using three prisms, If a spherical 


mirror be used in the collimator and in the camera instead | 


of the lenses, the same difficulties of focusing do not pre- 
sent themselves. The disadvantage of this method is that 
the edges of the spectrum based are diffused and not 
Straight, and*this is awkward when making comparison 
of different spectra. With a grating nearly the same 
difficulty grises when using lenses, but not quite to sucha 
degree. If “a” and A be got in focus at the end of the 
plate, the swing back being used till this results, and if 


the lens be placed close to the grating, the whole of the | 


infra-red regiog will be fairly in focas. This ofcourse 


only applies to my own grating which may have a slight | 


curvature. In usingthe gr&ting we must not forget that the 
second Siepusi, se the first order, and the third order 
the secon@ ordes and so on: and if a plate were exposed 
without dhy arjffice being adopted to get rid of this over- 
lap the plate would show two or three spectra. There 
are several methods of accomplishing this separation, the 
simplest being to use the absorbing medium in front of 
the slit. At first I used stained red glass which cuts off 
all radiation above the green, leaving thus the tails of the 
different spectra intact. Æt present, when wishing to go no 
further down the scale than A 10,000, I have found that a 
deep colouredesolution of iodine of potassium in water about 
one-tenth of an inch in thickness is very excellent. The 


objection to the red glase is that it exercises a certain | 


amount of general absorption in the infra-red region, 
but with the white glass of the cell holding the solution, 
and the solution itself, this general absorption is mini- 
mized. Set down still further, very thin stratum of 
a blue dye jy, tetrachloride of carbon is efficacious in 
conjunction with the iodine solujion. With the above 
solutions À 13,000 can be reached, Beyond this limit it is 
necessary to use other means of eliminating the higher 
otders of the spectru. The simplest plan is to plaee 
behind the collimator a couple of* prisms, an@, some 
two feet frem th prisms, the grating so that it only 
receives thæe rays which ite may be desired to jm- 
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press. Thus one side of the gratigg qay catch the 


limit of the red whilst the rest will be filled with the dark = 


rays. The most difficult plais to plase a prism aecording 
(as Frauenhofer did) in frənt of the grating, in such,a 
way that the axis of thé prism is at right angles to the 
uling and parallel to the plane of the grating ; this causese 
a complete separation of all the different orders of spectra. 
žut the resulting photographs® are inco@venient to 
measure, since they are curved, and the position of the 
camera is also awkward, Anôther plan is to use a prim 
in front of the slit, but this too, I have found inconvenient 
for the same reasons as given above. For ordinary work 
the absorption method is decidedly the mgt elegant, but 


from photographs obtained in this manner that the abgve 
map of the solar spectrum was obtained, and as it is befor? 
us, it may be well to make a few remarks on it. As to 
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what the lines are due to we are at present absolutely unin- 
formed, except as to some very few. A notable exception 
to this is the line lettered about 8600, which is one of the 
strongest lings in this part of the spectrum. Colonel 

sting and myself found that this line coineided abso- 
lutely in position with what we call the radical absorption 
band of benzene, that is to say, that by diminishing a 
thin layer of benzene placed between the slit of the spec- 
troscope and a source of light giving a continuous spec- 
trum, this absorption-band, amongst many others, was 
the last to disappear, and that it also was the key-note as 
it were of the absorptions of all benzene derivatives, 

A coincidence of this kind would not be fortuitous any 
more than that the vapour Of sodium gives lines coin- 


_ cident with the D lines; and hence we were forced to 


ascribe {his line to benzene or some of its derivations. 
When first we made this announcement it was facgtiously 
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remarked. that .we had been photographing . London 
smoke; and nb doubt had not other localities fer photo- 
graphing the specjrum begn choseh, the reproach (for 
such it was) might have been just. My visit last June to the 
Riffel, 8,s00 feet high, showed that not only was this said 
line present, but that it wag'more intense even than at the 
level of the sea. There was more unfolding of the 
spectrum ag that high, altitude, and lines faint indeed, 
which had almost escaped registration below, were well 
marked on the photographs obtained there. The bril- 
liancy of this infra-red spectrum can scarcely be surpasged. 
When examined at an elevation of 10,000 feet, the general 
absorption due to water almost vanishes, and with the 
exception of two congeries of lines which lie beyond 
those given in the diagram, the whole of the lines shown 
«ir@ stronger than I have ever had them before. 

Colonel Festing and myself have also shown the pre- 
sence of some alcohol derivative, somewhere between 
ourselves and the sun, and the presence of the absorption 

lines at a high altitude place it outside our atmosphere. 
This:I was not wholly prepared for, since lately we have 
been told that alcohol exists in rain water, and rain water 
can only derive it from the air. The fact, however, remains 








sphere. ‘The region disclosed by photography has by no 
means. been exhausted; beyond the region given in the 
diagram lies one in which we have a breadth of continuous 
spectrum, and beyond thatagain beautiful groups of lines, 
all of which require and deserve careful study. Of one 
thing. we may be fairly certain, that none of them are due 
to metallic vapours, but are probably due to vapours of 
non-metallic. compounds in some form or another, and 
these at a comparatively low temperature, It is not 
unlikely that amongst these will be found oxygen com- 
pounds, and if so it would be interesting in more ways 
than one. 
Asa suggestion in which direction to look, I have annexed 
a diagram of the absorptions (Fig. 2), in the infra-red of 
a few liquids, by which it will be seen, that by a study of 
these we may perhaps throw some light on the solar 
spectrum, The bands in some instances where the liquid 
is vaporized are split up into lines and flutings, whilst the 
radical bands, to which I have already drawn attentioh, 
seem to remain constant. When it is remembered that 
one-tenth of an inch of a liquid, such as benzene, will 
give a definite absorption, it will be seen that a manage- 
able length of vapour may be placed between the slit and 
the source of light, for its proper investigation. Colonel 
Festing and myself are at work at it at the present, but 
the field of investigation is so large that it requires more 
workers before any general theory can be brought to 
bear on the subject. It is partly to aid such would-be 
workers that I have penned the above, and shall be glad 
if it stirs up some few to aid in this research, which 
not only has a bearing on solar physics, but even still 
more largely on physical chemistry. 
i W. 
2 
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NOTES 
We have received a communication from Prof. Hildebrands- 
son, director of the Meteorological Observatéry, Upsala,eso 
well known for bis researches into the upper currents of the 
atmosphere, in which, with reference to the proposed observa- 
tory on Ben Nevis, he remarks that “the erection on Ben Nevis 
of a permanent meteorological observatory is of the utmost im- 
portance for the development of modern meteorology. No better 
situation for a mountain observatory can beimagined. Ihave for 
a special purpose discussed the few observations published from 
Puy de Dôme. They are of great importance, but unfortunately 
this mountain, as well as the station of Gen, Nansouty on the 
Pio-du- Midi, has a bad situation in relation to storm tracks, being 
. e 
almost constantly placed on the north-westerly or south-easterly 
La 








that it probably exists beyond the limits of our atmo- | 


i a sen “ems a AOTT © B 
H of a high preface” On the contrary, Bn Neis is situ. 

| ted almost in the fiddle frack of the d@pfessions or-storms of 

north-western Europe. Hente observations made there must be 
| of far Greater importance ir® their rdlationw®to. the theory of 
| cyclones than the mounteingobservations in the south of France. 
| I hope the Scottish Meteorological Sociesy will. fftid the means. 
| of carrying oh this work, ® Withgthese views of Prof, Hildg 
| brandeson we heartily concur, and hope {hat the Counci of the 
Scottish Meteorological Sotiety wille succeed in thg patriotic 
effort we understand that they are nw maky to raise the 
necessary funds, viz, 50007, for the erection ape partial endow- 
ment of this truly nationad observatory. ; 

e 


We are glad to learn that Sir Edward®Reed is so far re- 
| covered that he may be able gn the course of a few days to give 
occasional attendance in Parliament. ie ies * 

oy ‘ 

Tue International Electrical Conferenc® whidh has Seen sitting 
in Paris for the last fortnight, has, after passing severdle@esolu- 
tions, adjourned to the first Monday of QOctobes 18839 Ta 
regard to electrical units it was resolved that at present there is 
not a sufficient concord of view to enable the numerical value of 
the “ohm” in the mercurialecolumn to be deffhitely fixtd, and 
that all governments be appealed to by Frijce to encourage 
further research on the subject. The séction for “Fasth 
Currents and Lightning Conductors” resolwed tht Government 
should be reques‘ed to favour regular and systematic observations. 
of atmospheric electricity upon their telegraphic systems ; that it 
is important for the study of storms to be extended to every 
country; that wires independent of the- telegraphic systein 
should be provided for the special study ofearth currents ; and 
that, so far as possible, the great subterranean telegraphic. lines, 
particularly those running north and west, should, be utilised for 
the same purpose, observations being instituted on the same day 
in the various countries, The section for fixing a standard of 
light expressed the opinion that the light emitted by a square 
centimetre of melting platinum would furnish an absolute 
| standard, In closing the Conference M. Cochery, the Postal 
Minister, assured the Members that the French. Government 
would endeavour to give effect to their Resolutions by. repre: 
sentations to the various Goveraments concerned. °It is hoped 
that the twelve months for which the, Conference, is adjourned 
will be sufficient for the searches iff the various departments in 
question to be completed. Engifnd is indebted solely to the 
private enterprise and spirit of Siz William Tltomson for. being 
represented at all, Between the French G@qrnment, fhe Foreign 
Office, and the Science and Art Department a sad. mess has been 
made, The Post Office Telegraph DepartraSnt wasenever.asked. 
to send a representative, nor have any of thos@who took such an 
active part in the Conference last year been asked.to take any — i 
part in this. A more disgraceful muddle has never previously 
distinguished our ‘‘ how not to do it” system. 
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M. MicNET, Perpetual Secretary of the Academy of Moral 
Sciences, has just resigned the office held by bim from the 
reorganisation of the Academy in 1835, up to the present time, 
Having been born at the end of the last century, his:plea of old”. 
age may be said to be fully justified. It is stated on goode 
authority that he will be succeeded by M. Jules Simon; who'is 
now temporarily filling the office of secrdtaire perpetuel. : 


THE annual meeting of the five French Aqmetemics, sitting. < 
as one body in the capacity of the drench, Institute, was 
held on October 25. Me Dumas, as director: ofthe Academie 
Francaise, was in the chair. He opened the proceedings by an 
Address, which quite fulfilled the expectations that had been 
raised,. M. Dumas gde an elaborate history of the several 
acadetnies of Paris, of their suppression in 1793, and their re- 
opening in 1795 as the five glasses of thee Instiigfe. ‘The regu- 
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lations adopted id thet time were ayered*by y several monarchicgf- 


governments, but have’ gradually resutned thelr former provisions, 

so that the present Institute may Ree ai to gist as it 
was at the end ofthe 1&t centur?, The*subject was trédted with 
wonderful eloquence ‘and expressfen@ M. Dumas derived the 
origin of modern scieutific societies fromtheeAcademia di Lincet ; 
die showed that the*Acadegng of Šcičhnces of Paris andthe Royal 
Society of London came into existence abgut the same period, 

theif matings having been fofshadowed or instigated by 
the GouvPsafoni heli by the friends or followers of 
Descartem Me umas insisted post on the grand spectacle 
exhibited by these institutions surviving emonarchy, nobility, 
established churchgs, and fifding in ‘political revolutions a new 
field for their acfiviry. He might have added, that even under the 
disonderly y reign of the Commune tRe sittings of the Academy 
werg é unmolested, and tke editar of the Yournal Officiel de la Com- 
mune did his best ip report the sittings. The Academy of 
Scieyges was represented in the addresses delivered by M. 

Alphonse Mjlne-Edwards, who gave a graphic account of the 
really good work dofie by the Travailleur in the Mediterranean 
and Atlaitic, The large hall was crowded, and the whole 


proceedings wese of high interest, . 


THE anniversfry meeting of the London Mathematical Society 
wall be helt on thé evening of Thursday, November 9, at 8 p.m., 
at 22, Albemarle Street. Mr. S. Roberts, F.R.S., has chosen 
as the subject of liis valedictory address, ‘f Some Remarks “ on 
Mathematical Terminology and the Philosophical Bearing of 
Recent Mathematical Speculations concerning the Realities of 
Space”; his principal aim will be to show that mathematics are 
neutral in philosophy. Jxter alia he will report to the Society 
the fact of the establishment of the De Morgan memorial medal 
and the conditions of its being awarded. The following changes 
are proposed to be made in the Council for the ensuing session : 
Prof. Heniici, F.R.S., President, Sir J. Cockle, F.R.S., and 
Mr. Roberts, F.R.S., Vice-Presidents, and Messrs. E. B. Ellott 
and Dr. J, Hopkinson, F.R.S., to be new members in the place 
of Prof. Rowe and Mr. H. W, Lloyd Tanner, who retire. 


b 
THE Yapan Gazette of August 21 contains a long and curious 
description of a bear festival among the Ainos. ‘The wniter, 
Dr. B. Scheube, is, we believe, *the-only European who has ever 
been actually present ag this cgremony, the descriptions of ıt 
given by Miss Bird and other writeis being derived from hearsay. 
_The bear seceivesthe. title of Kunui-Kamui, The true deriva- 
tion of this lattet title—-which is generally and incorrectly said 
to come from the Japdnese Kan, a divinity—has been explained 
by Mr. Keane in FATURE (vol. xxvi. p. 525). The festival is 
now rarely, held, af there is small reason to regret this, as it 
has degenerated fo a brutal orgy. It commences with drink, 
every change in ceremony begins and concludes with drink, until 
finally every*one in the village is intoxicated, while their hands, 
faces, and clothes are smeared with the gore of the sacrifice. 
Dr. Scheube says: “I had, much difficulty in keeping off the 
drunken crowd that wanted me to partake of the blood and liver 
(the latter is eatgn raw) ; and I can say that though hardened in 
these things by the practice of my profession, the sight of these 
a drunken people with their bodies smeared over with blood filled 
sme with a loathing that made me feel glad that the day and the 
feast were coming to an end together.” Dances, many of them 
of an Obscene na nature, also form part of the ceremony. 


A VERY “ustmess-like Annual Report from the Sheffield Free 
Libraries and p. eum. “Committee has been sent us. Though 
complamt 1s made of the heavy cost of two of the branches, it is 
satisfeetory to find that one of these rivals the Central Library 
in*its number of volumes circulateds 4 new catalogue of the 
Central Library, which has been isshed lattly, we shall legpe to 
notice more fully shogtly, Besides the new branch of a musical 
department we“tnay call attention afso do the Observatory ane 








the Museum of Natural History, with the hopg that, in all our 
large towns eventually, the Free Library will become the centre, 
of instructio# in all knowledge. * "e 

THE Zecirjcian learns tleat the improvements in the storage 
®f electric energy and in electromotors have so far advanced,e 
that tricycles can not only be lighted, but also propelled solely 
by electricity, as was seen from the tricycle riddeff last week by 
Prof, Ayrton in the city. The Faure accumulators in which fhe 
energy was stored for the lighting and drawing, were placed on 
the¥ootboard of the tricycle, and the motion was produced by 
one of Professors Ayrton and Perry’s newly-patented electro- 
motors placed under the seat of the rider. Usfhg one of these 
specially-made tricycle electromotors and the newest type of the » 
Faure accumulators, the total dead weight, to be added 82 
tricycle to light and propel it electrically, is only one and a 
half hundredweight, a little more than that of one additional , 
person. l a he ON 


WE wish fo call the attention of our readers to the ‘ Feuille 
des Jeunes Naturalistes,” published monthly in Paris, with a 
London agency at 110, Leadenhall Street. Founded at Mulhouse’ 
in Alsace in 1870, the young journal was hardly launched before 
the national troubles began; the publication was removed 
to Paris, where the two first editors both perished during the 
war at the age of about twenty. The object of the journal is to 
establish a medium of communication between young nataralists, 
to encourage them to publish their earliest essays in a serial 
where they will be sure to find readers to be instructed and com- 
petent judges to guide them in their future studies. Every kind 
of trustworthy observation is welcomed ; and the editors under- 
take to translate communications sent to them in English. The 
Journal is believed to have been instrumental in the formation of 
several local natural history societies. 


THE St. Petersburg Society of Gardening is taking the neces- 
sary steps to prepare the International Botanical and Gardening 
Exhibition and Congress, which will take place in the Russian 
capital, Professors Beketoff, Borodin, Famintzin, Marklin, and 
Maximowitsch, and Messrs. Annenkoff, Gobi, Iversen, Semenoff, 
and Wolkenstein are elected members of the scientific committee ; 
three other committees—for the Exhibition, for the erection of 
buildings, and for the reception of guests—were appointed at 
the last meeting of the Society. 


WE have received a copy of the syllabus of the Yorkshire 
College Students’ Association, The society was founded in 
1877, and is now in its sixth session. The number of members 
is large, and the meetings have hitherto been very successful 
Attention is devoted to literature as well as to science. An 
excellent programme of papers is down for the present session 
which began on October 24 with an address by the president, 
Prof, Thorpe, on “The Story of the Origin of thes Metric 
System.” ps 

THE German Ornithological Society held fts annual meeting 
at Berlin recently under the presidency of Baron Homeyer. 
Mr. Schalow (Berlin) read a paper on the progress of ornithology 
dusing the last five years ; Prof. Landois (Münster) on egg shells 
considered from a histological and a genetic point of view ; Mr. 
Mutzel (Berlin) on the call of the Tragopan ; and Prof. Blasius 
the report of the stations for observing the migrations of birds in 
Germany. 

TELEGRAMS from the south-east of Europe report that there 
was an earthquake in the northern part of the Balkan Peninsula 
on October 25. At 1.26 p.m. the shocks were felt severely at 
Preboi, in Bosnia, They lasted filly three seconds, the direction 
of the vibrations being from west to east. 

Tue fi&t General Meeting of the Members of the Parkes ‘5 
Museum, since the incorporation of the Museum, was eld on 





Saturday last. Capt. Douglas Galton? C.B., was voted to the 
chair. It was Ūnañimously resolved that H.R.He Prince 
"Leopold, eDuke of Albany, who had g*tciously eonsented to 
accept the presidency, be formally elected to that office. Capt, 


Douglas Galton, in replying tosa vote of thanks for eens | 


aid that the Museum had’ new entered ow a fresh phase o 
. existence, and had established itself as an independent institu- 
tion in premises which, after necessary alteřations had -been 
completed, bid fair to serve its purpose, for the present atleast, 
admirably. The Council contemplated’ making the sanitary 
arrangements necessary for the Museum itself as perfect as 
possible, and it was intended that all such arrangements should 
be-useful for teaching purposes; the drainage, for inst&nce, had 
è been carefully considered by Prof. Corfield. and Mr. Rogers 
el, M: Inst. C.E , and the latter gentleman had- generously 
undertaken to bear the whole expense of carrying it out, Mr. 
. Twining had undertaken the whole trouble and cost of arranging, 
‘and for the most part of providing the Food Collection y the 
Warming, Lighting, and Ventilating, have been referred to a 
Special Committee, whose endeavour it would. be tO insure that 
every appliance was the best of its kind. The general collection 
was to be carefully weeded and re arranged, and it was hoped. 
that the Musenm would. be opened. to the public soon after 
Christmas. 


' THE name dsanemones has been recently applied by M. Brault 

to curves of equal velocity of wind, and he has made a drawing 
of such curves for the North Atlantic in summer, using for the 
purpose 240,000 obrervations on board ship, It is shown that 
an approximate nf&imerical value may be attached to each of the 
ordinary terms used in ship’s logs to denote the wind’s force. 
M. Brault’s map, which appears in Comptes Rendus, is remark- 
able in that it reproduces almost exactly tlhe map of mean isobars, 
Thus, during summer, that is to say; when the atmosphere is 
most stable over the, great North Atlantic. basin, the mean isane- 
mones and the mean isobars are the same, presenting only differ- 
ences that are nearly equal to possible errors of observation and! 
of construction, It remains to be seen in what measure this 
important law. is general; M, Brault believes it to be so for 
every surface of the globe which is under what he calls funda- 
mental maxima and minima (such gs the maximum and minimum 
of Asia, the maximum of the Azores), the fixity-and permanence 
of which are such that they form together; and at six months’ 
interval two distinct systems which suffice to define the two great 
phases of the annual circulation. (Ephemeral maxima and 
minima are such as appear and disappear daily in aur latitudes ; 
while mobile or tempestuous minima suchas. cyclones or squalls, 
are grouped as a third class.) ; 


IN his work on worms, Darwin has described some tower- 
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g@leries from ii, inda to afford a brfathi@g® place for the 
rms, where they We not feen by bitds, « è 
3 e e à 
WE | from the Kiviste Sciensifico-Industriayg that Baron 


V. Cesati has resolved “to sell*his botajical Collection. This 
consists of a herbarium of®about 32,009 phanerogamic species, 


_ also a special @fyptognmfc herbarium contfining at” least 17,000 


species ; altogether more than 350,00 plant§, There isgalso ae 


` (Gerbillus 


like dejections which He never saw constructed in England, but | 


which dre attributed to an exotic species of Fericheia, from 
Eastern Asia, naturalised in the envirogs of Nice. M. Trouessart 
has: lately observed’ similar dejections im gardens near Angers, 
Having collected a large number of worms from where the towers 
were made, he found no species of Perichete, nor of any other 
exotic genus.’ In two or three cases he surpiised® the worms eat 
work,.and they were Lumbricus agrecola, Tt was the anterior 
part of the body that was lodged in the tower. After the rainy 
period at the end of September ll the tubular interior of each 
tower (forming a continuation of the subterranean gallery) was 
quite free; but a few days later it was obstructed by recent 
dejections, M. Trowessart supposes that. the calotte or cap. of 
the tower, getting hard in arr, a time comes when the worm can 
no longer burst the upper walas before, to: place its dejections, 
outside (so increasing the height of the tower), but deposits them 
within. Thus a long period of rain is necessary for these towers 
to rise regularly. The towers probably serve to protect the 
i cai : 


è 


collectibn of autographs of 2500 fotanists.e Any ong wishing to 
purchase is deshed to apply*to the Syner, at the Sptanical 
Gardens of Naples. Full particulars of the herbaria will be 


given. te 8 . hd ~ 


In the construction “ofea.-railway bridge recently over the 
Ticino, electric illumination has been used ifstead of that*with 
stearine candles (previously preferred for the compre&sgg air 
caissons). The hygienic conditions of the workmen im the 
caissons.is thus greatly improved ; as stearine candes ingpregnate 
the atmosphere wih smoke, Eight lamps. of the small Swan 
type are used. to light the working chamber ; a. Siemens’ dy hamo 
of abcut 30 lamp-power supplying the @urrent..” A seeowl 


„dynamo is. kept. in reserve, to be used..in case of breakdown cr 


excessive heating. Thæadditional cost of the sygtem isregarded 
as largely compensated by the ‘increased comfort in working., 


THE. additions to the Zoological Society’s Gardens Uuring the 
past week include a Vervet Monkey (Cercogjthects ldlandit & ). 
from South Africa, presented by Mr. G, H..Jones; nine Hairy- 
footed Jerboas (Dipus Airtipes), twenty-four Gerbilles. 
) from. Arabia, presented: by; Lieutenant Paget, 
R.N. ; a Laughing Kingfisher (Dacelo gigantea) from Australia,. 
presented by Mr. H. G. Austin; a Ceylon Jungle Fowl (Gallus. 
stanleyi 3.) from Ceylon, presented by Mrs. Dick Lauder ; a 
Spinose Land Emys (Geomyda spinosa). from Borngo, presented 
by Miss C. G. Robson; two Sharp-headed Lizards (Lacerta: 
oxycephala) from Madeira, presented’ by Mr. H. J. Clements ; 
three European Tree Frogs (y/a arborea), European, presented! 
by Miss L. Burness ; a Rhesus Monkey (Macacus erythraus 3): 
from India, a Malbrouck Monkey (Cexcopithecus qynosurtus) from 
East Africa, deposited ; two Canadian Beavers (Castor cana- 
densis) from Canada, an Eyra (Felis eyra 2), two Sun Bitterns 
(Eurypyga helias), a. Brown Gannet (Sula Leucoghstra) from 
South America, two Globose Curassows (Crax globicera $ 2)j 
from. Central America, a Razor-bill@. Curassow (Mtua tomen~ 
tosa); from Guiana, a Greater Shearwater (Pufiass cinerrts) from, 
Lincolnshire, six Knots (Zringa canutus), a Lapwing (Vanellus 
cristatus), British, a Matamata Terfapin. (Ggelys mataara) from 
the Amazons, purchased ; a Muscovy “Duck “(Catrina moschatay 


from South America, received in exchange. $ A 
2 l 
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OUR ASTRONOMICAL. COLUMN 


Scumipt’s COMETARY Onyect:—-We have receivéd æ circular 
(No. 48) of the Imperial Academy of Sciences of Vienna, con-- 
taining a: letter from Dr. Juhus Schmidt, dated Athens, O&tober 
14, in which he notifies his, discovéry of a nebulous object not 
far from the head of the great comet, which will Be best given 
in his exact words. He writes :—‘‘Seit October 9, 16°5h, legt 
in S..W, neben dem Kometen eine der Form nach stark variable 
cosmische Nebelmaterie, welche dig scheinbare: Geschwindigket , 
des grossen Kometen zwar etwas ubertrifft, doch im Ganzen dex , 
Bewegung desselben entspricht.” Dr. Schmidt appends the 
following places, the first and last being from measures, the 
second deduced from a star-chart .—. awn 


Dist. from nu- 
882. M.T. A t mn 
re at Athens, ae ee ‘ea geus of principal 
2 : 
h m h m s aa e 
e Ost. 9. 16 54 ue IO IS 53... “E253. 3 2h 
a 10 u I6 36... IQ"I0 26... —1243.... 425 , 
: IE... IÓ 37,..8 10. 5 51.. -1433 52r 


On submitting these positions to calculation -by the ordinary 
method of Olbers for a parakolic orbit, Me Hing has found the 
-. | 3 s 
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following PERN the second sęt befhg tke result of the cofe 
rected value for the fatio ofthe curtate dist@ices at the extremi 
observations, though the represerftation ef the middle place is 
not sensibly isaprgved thereby ~g d 


. e 
Perihelion passage, Sept. 24°2778,6.M.T . | Sept, 240912 
® g 


Long. of pèrihelione ¥ . 234 42°6, e232 ars 

eo. » _ ascending nodg p:e °3§ 24 °354 50°9 

Inchflation ...° .% ua ug 29 TTS 29 419 

Leg. perilfelion dist&nge S'1139f 826678 
of, Mption—refrograde. Retrograde. 


The general resemblance of these elements to those of the 
great comet, will excite remark. The middle observation shows 
a difference from computation of e 62 eight ascension, and 
— 3/2 ïn declinatign by theSecond bit; perhaps unavoidable 
error $n an estimated place, or vagueness of the nebulosity may 
accoyyt® for the differences, yet Jr.,Schmidt speaks of having 
observed * Die FPositionen des eines Kernes des seitlichen 
Nebels,”_ Fugther, it may b® observed that the orbit m which 
the great“:ometas now moving does not accord with the positions 
giveryby Dr. Schmidt : thus with the last elements published ix 
Natpre, the observed and computed right ascension on Octo- 
ber 9 will agree if thee perihelion passage be assumed to have 
occurred September 13'732, but the calculated declination is 
north of that observed by 4° 39', and for the observation on 
October 11, thécalmilation is in egror +Ħ° 56’ in right ascension 
and +2° 31’ in declimation, Nevertheless the general similarity 
in the arrangemtnt of the elements suggests a past connection of 
the two bodieg, and it may be hoped ‘that further light will be 
thrown upon the q@estion, if either earlier or later observations 
of Dr. Schmidt’s abject are forthcoming. 


Comet 1882 6,—In an unusually clear sky for the season on 
the morning of October 23, a fine view of this comet was 
obtained in the vicinity of London; the length of the more 
definite portion of the tail was about 164°. At 5 am. on 
October 30, with strong moonlight and a somewhat vaporous 
sky, it was still conspicuous, notwithstanding the material 
diminution 1% the theoretical intensity of light. If the tail 
extended in the same direction from the nucleus on both dates, 
there was a large increase in its real dimensions ın the course of 
the week. In fact; on October 30, if we assume the tail to have 
been a prolongation of the radius-vector, it would cover a space 
considerably greater than the mean distance of the-earth from 
the sun, and With, any reasonable assumption ‘as to deviation 
from that line, its true length could hardly have been less than 
70,000,000 miles, œ B 

The placè given by M. Crulsor the comet he found at Rio 
Janeiroon September 12 atn., differs 5° 43’ in right ascension, 
and 1° 25 in declinatroftbram that occupied by the great comet 
at the ‘time, er 

From an obse™ation at the Collegio Romano, in Rome, on 
the morning of October 25, kindly communicated by Prof, 
Millosevith, it appeags that the elements last published in this 
column ‘were  efror ~*2'4 in right ascension and —o’'3 in 
declination, smalledifferences, considering that the last observa- 
tion used if thei, tletermmation was made on October 1, and a 
proof of the precision of the observations issued from the 
Collegio Romano. 


t. 


GEOGRAPHICAL NOTES 


THE Council of fhe Geogfaphical Society have made the final 
arrangements’ for their new African expedition under Mr. 
Joseph Thomsen, Mr, Thomson hopes to leave England in 
the end of November for Zanzibar, where he will stay some 
months gettmg together hig retinue and goods, and making 
other provisions far his hazardous journey. He will probably 
leave the coast in April or May next. The field of the new 
expedition lies to the east and north-east of Lake Victoria 
Nyanza, apdempay include a running survey of the eastern shore 
of the lake. ‘The expedition will probably start from Pangani, 
and ascend tée river® of that name as far as Kihma Nyaro, 
whence they will proceed direct tæ Victoria Nyanza. The 
route after that will depend much on circumstances, but Mr. 
Thomson'hopes to visit the reputed Lakes Bahrmgo and Sarf-' 
Buru, as also Mount Kenia. -Pfobebly Mounts Kenia atd 
Kilima Nyaro will be more carefully exmined than tlegy have: 
been, and Reyond them the country to be traversed by the 
expedition isgalmos? totally unemplored. On its borders. we 
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meet with the names ofsuch travellers as Denhardt, Krapf, 
New, Wakefield ; but the field is practically*virgin. A great 
part of the region is aewilderness, rendered so by roving Masai, e 
whose depredations have scatteréd the pépulajion and*rendered 
culture impossible. Besides the danger from these roving fre- 
hooters, the efpedition will *be compelled to carry its own pio- 
visions to a large extent, as there1s no likelihood of getting ae 
regular supply on the spot. Watey, too, it is feared, will be 
scarce, so that on the whole Mr. Thomson will @have a trying 
task before him, The expedition will be pmely geographical, 
but it 1s almost certain that a ‘hatmalist will accompany Mi. 
‘Themson as far as Kilima Nyaro, partly at the expense of the 
British Association. Mr. Thomson will, however, be in no 
way 1esponsible for the safety or the conduct of the naturalist’s 
party. Ié¢ is probable that Dr. Aitchison, who @d good work in 
natural history during the Afghan war, will be selected for this 
work, and his 1etinue and all his arrangements will be .qgit 
independent of those of Mr. Thomson; the two parties wi 
simply go together so far as their route is in common. 


Mr, STANLEY has published separately a full report of the 
address he recently gave in Paris. From this we glean one 
interesting item of exploration, After he had Jaunched lus 
steamer on the upper waters of the Congo, above the cataracts, 
he proceeded up the river and entered the Kwango, the great 
southern tributary, One hundred miles from its mouth he came 
to where two large streams united to form the main river; a 
greyish-white stream from south by east, the other, of an inky 
colour, from east by south, Ascending the latter, much less 
rapid than the former, Mr. Stanley came, after steaming another 
120 miles, to a large lake, into which the river widened. On 
circumnavigating 1t, he found it about seventy miles in length, 
and with a breadth varying from six to thirty-eight miles. 
The natives he found very wild, and naturally astonished at the 
puffing monster. A splendid country the shore seemed to be 
—dense, impenetrable—lofty forests, alternating with undu- 
lating grass lands, Mr. Stanley was altogether three years away 
from Vivi, and doubtless he has collected much information in 
the country around the Congo, If the five stations established 
on the banks-~one at the mouth of the Kwango—are left unmo- 
lested, much material of value to science may be collected ; 
they are superintended by Europeans, who have all the apparatus 
for taking meteorological and other observations. 


On Sunday, October 29, the Paris Society of Topography distri- 
buted its medals in the large Hall of the Sorbonne, M. de Lesseps 
was in the chair. The three great medals were awarded to M, 
D. Brazza, M. Roudaire, snd Commander Perier. One of the 
‘others to M. Triboulet, treasurer of the Academy of Aérostation. 
‘Météorologique, for his continuous efforts in -aerial photography 
and the success obtained nineteen days.ago in photographing the 
horizon visible from a captive balloon, with an apparatus put in 
operation from the ground, 


AT the last meeting of the Section of Physical Geography of 
the Russian Geographical Society, M. Grigouieff made a report on 
the results of Arctic exploration during last summer ; W. E. Fuss 
read a communication on his visit to Novaya Zemlya, which 
was made to determine accurately the position of the new 
meteorological station; and M. Rykatcheff a communication on 
meteorological observations he made during an ascent in a 
‘balloon. e 


THE students of the Physical and Mathematical Faculty of 
St. Petersburg ‘have presented M. Miklukķo Maclay with an 
address of thanks for his valuable researches, and express the 
wish that the results may soon be given to the world. . 


A RECENT jssue of the Worth China Herald, published at 
Shanghai, contains an ‘article on ʻa Chinese work entitled 
“Travels in India,” The work is of interest_as exhibiting the 
impression made on an mtelligent ‘Chinese traveller by the 
results of Western civilisation. The author, Huang Mao-ts’ai, 
is, it appears, ‘a hteraty graduate of Kiangsi, who became im- 
pressed with the importance to China of knowing what 1s going 
on in neighbouring countries, and accordingly obtained, in 1878, 


-ascommission from the Governor of Szechuen to pass- through 


‘Thibet to India. Arriving at Patang he was deterred by the 
hostility of.the hill-tribes ‘from pppceeding further -in that direc- 
tion, and he therefore retraced his steps, turning southward into 
Yunnan, whence he crossed into Burmah, and descending the 
Irawaddy to Rangoon, he took passage for Calcutta, He spent. * 
six months in India, returning to China by Singapore and Saigon. ~ 
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His four volumes and maps were laid before the throne, and he was 
rewarded with an appointmeht in Yunnan, Around China he sees 
on all hands powerful and aggressive neighbours, To*the ambi- 


* tious i of these powerful neighbours and the neeans of check- 


mating them he tlevotes many pages, He dreams even of con- 
qtest, and suggests that by enceuraging emigration to the 
southern seas, establishing con$uls to look after the emigrant 
® opening schools to enlighten them in foreign science, and at the 
same time kee, ing up the knowledge of their native language, 
the great islafids of that region could be made to fall like ripe 
fruit into the lap of China. „In the territorial acquisitions of 
other countries Mr. Huang finds three degrees of villainy, 
which he describes respectively as “stealthily beguiling,”@en- 
croaching by degrees,” and finally “swallowing up.” Notwith- 
standing the offgnsive discrimination of these terms, he exhibits 
a high appreciation of English rule in India. In “the latter 


e country, he says, there are no idle officers; each has his sphere, 


én® which no other intrudes, The will of each high functionary 
is limited by his council. Salaries are sufficiently liberal to 
prevent extortion, All are animated by a regard for their own 


- good name. The law is faithfully executed and-pubhie spirit 


* prompts to efforts for the general good. He is struck by the 
magnificence of Calcutta and its great public works, On the 
subject of taxes, he says: ‘‘The ground is taxed, houses are 
taxed, shop-signs are taxed, all manner of beasts are taxed, all 
handicrafts are taxed, and even fire and water are taxed. There 
are other taxes more than I can mention ; yet you do not hear 
one murmuring word from the people. Why is this? It is 


owing tq two causes: Firstly, they regard the humane Govern- | 


ment of the English as a great improvement on the oppressive 
cruelty of their native rulers: and secondly, they are aware 
that the revenue thus collected is expended for the good of the 
country—in making roads,-founding schools, and so on.” The 
author is so impressed by the railway system of India that he 
is extravagant in his advocacy of something similar inChina. He 
wants a railwaf from the north-western frontier of China 
proper into Ili, as the only means of retaining that province 
and Kashgaria, In reply to objections on the score of the 
enormous expense of this undertaking, he exclaims with true 
Chinese vanity: “ What other countries can do, China can do, 
as she is ten times richer, and a hnndred times more populous.” 





_NOTICE OF SOME DISCOVERIES RECENTLY 
MADE IN CARBONIFEROUS VERTEBRATE 
PALL ONTOLOGY - : * 


JS the course of my work upon the carboniferous rocks of the 
neighbourhood of Edinburgh, I have succeeded in obtaining 
several specimens which throw some additional light upon the 
little known Selachians of the Paleozoic age. It was considered 
a great step in advance’when Prof. Kner, in Germany, and Sir 
P. Egerton in England, proved that, the spine of the tooth 
known as Diplodus, which occurs frequently in Carboniferous 
rocks, was the equally well-known Fleuracanthus, a geuns of not 
infrequent occurrence in the same beds. A very interesting 
slab from the ironstone of Burghdee, near |Edinburgh, in the 
Carboniferous Limestone series, advances our knowledge another 
important stage, 
Diplodus parvulus, Traq., associated with cranial cartilage, and 
a spine which is certainly not Pleuracanthus, but is totally unlike 
it, and one, which does not appear to have been ever described, 
Upon showing it to my friend, Drag'raquair, he said it con- 
firmed qn opinion®at which he had long since arrived, that the 
Diplodus tooth would be found common to several genera of 
Selachian fishes, It certainly was a singular fact, and one 
which must have struck those palwontologists who have most 
carefully examined the fish-faunas of particular’beds and horizohs, 
that the number of the species of spines usually exceed those of 
teeth. Another important conclusion may be drawn from this 
discovery, viz. that spines are of very little value in relation to 
the affinities of sharks. Nothing can be more different than 
the spine of Pleuracanthus and that of Diplodus parvulus, Trag. 
These conclusions are supported by another specimen in a 
nodule obtained from a much lower horizon, viz.‘on that of the 
Wardic Shales at Hailes Quarry, near Edinburgh, Here we 
have a Hybodont tooth associated with the spine known as 
Lristychius. The tooth, ind, cannot be distinguished from 
Hybodus ; itis deeply furrowed as in many of the Mesozoic species, 


© - and has the two depressed lateral cusps, > This form $f tooth is 
e $ 
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Upon it there are several teeth of the species, 
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| yer? persistent, exteġding from the Lower CatbSniferous to the 


halk. Germar wagthe firgt, P think, to poiat out the existence of 
a Hybodont tooth in rgcks of Carboniferous age, but (though I 
have nog yet carefully examined his figures and description) the 


spines afpear to be diferent fou! thos@ I fied associated with - 


the ‘Hailés specimen, ie sre appear to me to be of the same , 


general type. That a‘ {rilychene spire, with its snooth surface 
and strengly ‘@fcuate’shape, should be associated with a Aybodus 
tooth is‘tertainly unexpected, and’ shews aggin the necessity cf 
cautioti in deahng with spines, for the Mesozoic’spipes associate- 
with Hybedis are very different from Zristychtus. e, Hfbodus 
and Diplodus are therefore generalised forms of @eet& asstciated 
with spines known as 7ristychius, Pleuracanthus, withpne unde- 
scribed genus, probably with many others. ® Messrs. Hancock 
and Atthey, to wh®m British scignce is mdebted for some of 
the most important ichthyological obserwtions made since 
Agassiz’ time ‘siiggested the possibility of Cladodus bging the 
tooth of Gyracanthus. I have seen nothing to confirm omsefute 
this suggestion. They also referred certain malf tooth-like 
bodies with success to the dermal Skeletén of thatenug. I have 
obtained a nodule from the Wardic shale whi¢h has these in a 
remarkably good state of preservation in connection with e large 
fragment of the fin of that powerful shark. These *dermal 
denticles are so closely approximated to ®each other that they 
form a dense covering, through which however appear distinctly 
traces of the skeleton pf the fin. The occurrence of the genus 
at so low a horizon is of itselédeserving of record, and in addi- 
tion to this fragment, I have found imperfectl? preserved speci- 
of spines of the same genus at the same place. è v ° 
The remains of Labyrinthodonts are exceedingly soarce below 
the Burdichoun horizon. J am not aware of more than one having 
been discovered, and that proves to be Opfiderpeton, or a closely 
allied genus, This specimen was discovered in the Wardic 
shales, low down ın the Calciferous sandstone series, The 
position of the Wardic shales in the Carboniferous series has 
not yet been exactly defined. Owing to the confused nature of 
the rocks, and the fact that they are so deeply covered with drift 
in a good deal of the Edinburgh area, it has not been found ` 


possible to settle quite clearly the relative positign of the dif- 


ferent members of the Carboniferous series. Nevertheless the 
‘opinion appears to be universal that the shales along the shore 
between Seafield and Granton are very low in the Carboniferous 
system, All that I have seen confirms this conclusion. I was 
amused, indeed, to see them in an otherwise well got up map, 
lately published, coloured ds the Millstone grit# Antiquated, 
surely! _ The fossils are generally identifiable with those which 
are everywhere found to underlie the marine limestones (in the 
Scotch beds, at any rate), and from all that the drift will let 
one see, there must be several fhou-ands of feet of such rocks 
with the Wardic and Granton heds ngar the base,. This being 
so, the occurrence of this vertebrate so low down is of interest 


and importance, and Relps to confifm Prof. Friksh’s viqw, arrived « 


at in his case from anatomical considerations, that Ophiderpeton 
and its allies are the roots of the Amphibign genetic tree, ` 
D : © ce > T., Srock 
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7 + 
A NUMERICAL ESTIMATE OF TRE RIGIDITY 
OF THE EARTH! 


ABOUT fifteen years ago Sir William Thomson, pointed out 
that, however it be constituted, the body of the earth must 
of necessity yield to the tidal forces due to the attraction „of the 
sun and moon, and he discussed the rigidity of the earth on the 
hypothesis that it is an elastic body. é 
If the solid earth were to yield as much as a perfect fluid to 
these forces, the tides in an ocean on its surface Would necessarily 
be evanescent, and if the yielding be of smaller amount, but 


still sensible, there must be a sensible reduction in the height of e 


the oceanic tides. 7 

Sir William Thomson appealed to the universal existence of 
oceanic tides ‘of considerable height as a proof that the earth, as 
a whole, possesses a high degree of rigidity, and ammigtained that 


-the previously received geological hypothesis of a fluid interior | 


' 


was untenable. At the ‘samé time he’ suggdeg that careful. .. 


observation would afforé a means of afriving at a numerical 

estimate of the average modulus of the rigidity of the garth’s 

@nass as a whole. The semi-diurnal and diurnal tides present 

Phenomena of such complefity, that itjs quite beyond the power 
1 Paper read by G. H. Darwin, F.R.S., at the British Ascociaticn South- 

ampton meeting, r ° 
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of: mathematics totälcdiate what these feig s vould be, if th 
earth’s mass were absblately‘unyieldirtz. But the tides of long 
period are nearly free from the “lynamical influences which 
render those of short pgriod go gntractable to calculati®n, and 
must in fact nearly follqw the laws of the ** equilibrium theory.” 

In 1867 it was not, however, evered@finitely known whether 
or not the tides of log period were ofsegsible gheight at any 
station, Although there has, beef Æ@continual adVance in the 
knowledfe of tidal phenomena sjpce that time, it is only yithin 
the lag year that there B a sufficient accumuBtion of tidal obser- 
vations, p@yerly reluce by harmonic analysis, to make it 
possible to carry out Sir William Thomson’s suggestion. The 
great advafices iit knowledge that have been recently made are 
principally due to the adoption of gystematicgidal observation at 
a great number of stations Wy the Iadian Government. The 
resultseof these obsefvations are now being issued yearly by the 
Secretaryeof State for India in the form of tide-tables for the 
principai Indian ports. I have haf tHe pleasure of carrying out 
the examination of the tidal regords, and a detailed account of 
the work eill Apper gt § 848 of the new edition of Thomson 
and Tait’s ‘‘ Natural Philosophy,” now in the press. 

The®fjdes chosen. for discussion were the lunar fortnightly 
declin&tional tide, -and the luiar monthly elliptic tide. These 
tides must be free from the meteorological disturbances which 
make the h&ghts of all the solar tides quite beyond prediction. 

. The fortnightly aid monthly tides consist im an alternate increase 
and diminution offhe ellipticity of fhe elliptic spheroid of which 
the sea-level, (aftar glimination of the tidal oscillations of short 
pesiod) forms a part. There are two parallels of latitude respec- 
tively north and’soutlpof the equator which are nodal lines, along 
which thewater neither rises nor falls, When, in the northern 
hemisphere, the water is highest to the north of the nodal line of 
evanescent tide, it is lowest to the south of it, and vice versd; 
and the like is true of the southern hemisphere. If the ocean 
coveied the whole earth, the nodal lines would be in latitudes 
35° 16’ N. and S, (at which latitudes 4 — sin? Zaz, vanishes) ; but 
when the existence of land is taken into consideration, the nodal 
latitudes are shifted. Now according to Sir William Thomson’s 
amended equiltbrium theory of the tides, the shifting of the 
nodal latitudes depends on a certain definite integral, whose 
limits are determined by the distribution of land on the earth’s 
surface, i 

For the purpose of examining the tidal records, it was there- 
fore first necessary to evaluate this integral. Approximation is 
of course unavoidable, and for that end the irregular contours 
of the continents were replaced by meridians and parallels of 
latitude, and the integrel evaluated by quadrature. This pro- 
cedure will ‘give results quite giccurate enough for practical 
purposes. It appeared as the result of the quadrature that, if 
we assume thé existence arge Antarctic continent, the lati- 
tude of evanescent tide is 34° 4o’, and jf there is no such 

* continent ip is 3447’. Hence the displacement of the nodal 
latitudes due to tife existence of land is very small, i 

This poiift having been settled, the mathematical expressions 
for the fortnightly and monthly tides are completely determinate, 
according to the equilibrium theory, with no yielding of the: 
earth’s mass.” = í 

If there is yielding of the earth, either with perfect or imper- 
fect elasticity, and with frictional resistance to the motion of the 
water, the height of tide and the time of high water must depart 
from the laws assigned by the equilibrium theory, This conclu- 
sion may also be stated in another way, which is more conve- 
nient for practical purposes; fpr we may say that at any station 
there must actuglly be a tide with a height equal to some fraction 
of the full equilibrium height, and with high water exactly at the 
theoretical time, and a second tide, of exactly the same nature, 
with a height equal to some other fraction of the equilibrium 
height, but -differing in the tihe of high water by a quarter- 
period from the theoretical time, viz. about three-and-a-half- 
days for the fortnightly, and a week for the monthly tide. These 
two tides may, according to geometrical analogy, be called per- 
pendicular eeffonent tides. According to the theory of the 
composition of harmonią motions, the two. components may be 
compounded iné6a single tide, with time of high water occurring: 
within a half-period_of the theoretical titne ; and this is the way 
in whioh the results of elastic yielding and frictional resistance 
were first stated above. Thus the actual tide at any station, 
involves two unknown, fraetions, x and $, being the factors by 
which two components, each ot the full theoretical height, are 
to be multiplied in arder to'give the two components in proper’ 
amount to reprent the reality, ° & ° 
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If the equilibrium theorf is fulfilled without sensible elastic 
yielding ofthe earth, the first component has ifs full value, or e 
x is equal to ope, and the second component vanishes, or y is e e 
zero. ‘ If fluid friction exercises a sensible fofluence, y Will have 
a sensible value ; and if the golif earth yields tidally, æ will be 
legs than unity." The amount of efastic yielding, and hence the 
average modulus of elasticity of tlte whole earth may be com- 
puted from the value of xo After rejecting the observations 
made at certain stations for sufficient reasons, I olfained from 
the Tidal Reports of the British Association and from the Indian 
Tide Tables, the results of thirty-three years of observatiorf, 
madgat fourteen different ports in England, France, and India. 

These results, when properly reduced, gave thirty-three equa- 
tions for the x and thirty-three for the y of the fortnightly tide, 
and similawly thirty-three for the x and thirty-thi€e for the y of 
the-monthly tide ; in all 132 equations for four unknowns, 

The x and yof the two classes of tide were in the first instanee e 
regarded as distinct, but the manner in which they arise shows 
that it is legitimate to regard them as identical, and thus we 
have sixty-six equations for x and sixty-six for y. 


The equations were then reduced by the methods of least * ( 
squares, with the following results :— 
For the fortnightly tide— ` 


x =675 + ‘056, y = ‘o20 + 'o55. 
monthly tide— 
x = ‘680 + °258, y = ‘ogo + ‘218, ° 

The numbers given with alternative signs are the probable 
errors. 

The very close agreement between the x and y for the two 
tides is probably somewhat due to chance, 

The smallness of the two y’s is satisfactory; for, as above 
stated, if the equilibrium theory were true, they should vanish. 
Moreover, the signs are in agreement with what they should be, 
if friction is a sensible cawe of tidal retardatien. But consi- 
dering the magnitude of the probable errors, it is of course more 
likely that the non-evanescence of the y’s is due to errors of 
observation or to the method of reduction. 

I have already submitted to the British Association at this 
meeting a paper on a misprint, discovered by Prof. Adams, in 
the tidal report for 1872. This report forms the basis of the 
method of harmonic analysis which has been employed in the 
reduction of the tidal observations, and it appears that the 
erroneous formula has been systematically used. The large 
probable error in the value of the monthly tide may most 
pré@bably be reduced by a correct treatment of the original tidal 
records, 

It has been already remarked that it is legitimite to combine 
all the observations together, for both sorts of tide, and thus to 
obtain a single x and y from sixty-six years of observation. 
Carrying out this idea, I find : 

# =°676 + *076, y="029% '065. 

These results really seem to present evidence of a tidal yield- 
ing of the earth’s mass, and the value of the x is such as to show - 
that the effective rigidity of the whole earth is about equal to 
that of steel, 

But this result is open to some doubt for the following 
reason :— ` 

Taking only the Indian results (fortyæight years in all), 
which are much more consistent than the English ones, I find 

x = -931 +256 y = '155 + *o68. 

We thus see that the more consistent obsetvations sem to 
bring out the tides more nearly to their theoretical equilibrium 
values with no elastic yielding of the solid. 

It is to be observed however tbat the Indian results being 
confined within a narrow range of latitude give (especially when 
we consider the absence of minute accuracy in my evaluation of - 
the definite integral) a less searching test forthe elastic yielding 
than a combination of results from alt latitudes. 

On the whole we may fairly conclude that, whilst there is 
some evidence of a tidal yielding of the earth’s mass, that yielding 
is certainly small, and that the effective rigidity is at least as 
great as that of steel. 


And for the 





SCIENTIFIC SERIALS 
The Fougnal of Physiology, vol, iii. Nos. § and 6, August, 
1882, withe Supplement number. No. rx contains :—-Optical 
illusions of motion, by H., P. Bowditch and G. S. Hall,—On 
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reflex movements of thé frag under the influence of strychnia, 
by G. L. Walten.-A contribution to our knowledge of .the 


ə action of certain drugs upon bodily tempqature, by H. C. Wood 


and E. T. Reiqhert.e-Influente of Peptones anë certain in- 
ogganic salts on the diastatic action of saliva, by R. H. Chittenden 
and J. 8. Ely.—On cerebral JocaMsation, by Se Exner,—The 
e physiological action of methydkyanethine, by G. L, Walton.-® 
On the influence of variations of intra-cardiac pressure upon the 
inhibitory a@tion of the vagus nerve, by H. Sewell and F. 
Donaldson.—Preliminary observations on the mnervation of the 
heart of the tortoise, by W.»H. Gaskell.—Concerning the in- 
fluence exerted by each of the constituents of the blood on the 
contraction of the ventricle, by S, Ringer (plate xix.).—"The 
Supplement contains a h-t of works and papers on physiology 
published in"181. 7 


The American Naturalist for October, 1882, contains :-—~ 


= Swetch of the progress of North American Ichthyology in the 


year 1880-81, Ly W. N. Lockington.—On the methods of 
microscopical research in the zoological station at Naples, by 
C. O. Whitman.—On the homologies of the crustacean limb, 
by A. S. Packard, jun.—On the idols and idol worship of the 
Delaware Indians, by C. C. Abbott. 


Sournal de Physique, September.—Dynamo-electric machines 
with continuous currents, by M. Potier.—Influence of a metal 
on the nature of the surface of another metal placed at a very 
small distance, by M. Pellat. 





SOCIETIES AND ACADEMIES 
LONDON 

Mineralogical Society, October 24.—Anniversary Meeting. 
W, H. Huddleston, F.G.S., president, in the chair,—Nine new 
Members were elected.—-The officers and Council were elected 
for the ensuing gear, the only changes being the election of 
Messrs. T. D. Gibb, T. M. Hall, Jas. I’Anson, and H. M. 
Plattnault, on the Council m place of Dr. Aitken, Professors 
Crum Brown and Hughes, and Mr. Louis, who retired in rota- 
tion.—It was resolved to hold the meetings of the Society at 
fixed dates for the ensuing yea, viz, on December 13, 1882, 
February 15, May 15, and October 23 (Anniversary), the 
meeting for May to be held ın Scotland.—The Report of the 
Council was read and adopted. . 


Paris 


Academy of Sciences, October 25.—M. Blanchard in the 
chair.—Herr Wiedemann presented the first volume of a new 
work by him, ‘Die Lehre von der Electricitat.”—On the effect 
of a stroke of an inclined cue on a billiard ball, by M. Résal.— 
Separation of gallium (continued), by M. Lecoq de Boisbaudran, 
—cContribution to the study of typhoid fever in Paris; the pre- 
sent epidemic, from September 22 to October 19, 1882, by M. 
de Pietra Santa. There have been 2225 deaths this year (up to 
the latter date), more than’ during the whole of last year 2130), 
(628 in the last four weeks). All the twenty arrondissements 
have been affected, and all the eighty quarters, except the four 
American and that of St. Fargeau in the west and Salpêtrière 
and Petit-Montrouge im the south. The seventh arrondissement 
has ‘suffered most. M. Santa notics the unwholesome state 
of the houses.~-On a bed of coal discovered in the province of 
Algiers? and on layers of white sand accompanying it, by M. 
Pmard. This is near Bou Saada. The coal ıs at least equiva- 
lent in illuminating power and yield &® gas to the best French 
and English coal. The yield of coke varies between 62 and 66 
percent. The sand, which might be used for the finest glass, 
and is very abundant, ıs the product of disaggregation of im- 
mense banks of grit.—Results of modes of treatrgent adopted in 
1881-82, inethe Alpes-Maritimes, for destruction of phylloxeta, 
by M. Laugier. More than 200 hectares have been treated with 
sulphide of carbon and sulphocarbonate of potassium, and the 
results are very satisfactory.—Observations of the great comet 
(Cruls) at the Observatory of Marseilles, by M. Borrelly.— 
Spectroscopic observations on the same comet, by MM. Thollon 
and Gouy. On October 9, the sodium lines seen on September 
11, had disappeared ; the four ordinary carbon bands were pre- 
sent; the nucleus gave a nairow continuous spectrum with 
many dark and bright lineg On the 16th the violet band 
was almost gone, and the continuous spectrum considerably 
weakened. The disappearance of the sodium lines and others 


Yi eobserved by M. Lohse shows that under ordinary sonditions 


the spectroscope cannot give us a complete analysis of cometary 
° ° “ 








iJ 
x after. If the temgeratyre is sufficient te prafute the emission 
| S of carbopcompgunds, ıt ghould be sufficient to pro- 
duce that of sodium ; hut thefacts are contrary. The authors 
incline p the electric theory of comets; ın the case of a gaseous 
carburet® traversed by the eff@ve fromèa Heltz fnachine, and 
holding fine metalhe dystein suspensiën, tke carbon bands 
appear, but not the petdilic lines.=-Relations „between the 
residues of a efunctiðn of @@ analytic point (x, y), which is re- 
produced,#multiplied by a constant, when the pint (2, p) describes 
a cyclé, by M. Appell. —On the kyper-geonetric functions of two 
yartables, by M. Goursat,—Becompostion of a wags ni@ober 
N into its maximum 7th powers, by M, Lemoiae.»-Eurar in- 
duction and its periods, by M, Quet.—On the gutomgpic trans- 
mission and registiation of emessages of optic telegraphy, by 
M. de Brettes. A Maim Of ptiority.—On metallic thormm, by 
M. Nilson, He has redu€ed thorium by heating with ‘odium, 
the anhydrous double chloride of thorum apd potassunf, and 
adding ‘to the mixture chlorede of sodium; all in ‘angiron 
crucible, The specific gravity of the pure metal is aBout 11°00; 
the substance, as prepared by Chfdeniu¢ (densitye7'647-7°795), 
was probably impure. For atomic volume, M. Nilson’ gets the 
value 21°1 (coinciding with the atomic volumes of zirggnium 
(21°7), cerium (211), lanthanum (22°6), and didymium @2]°5)). 
—~Determmation of the equivalent of th6rium, by the same. 
The equivalent is equal to 58'10, if that of oxygen =98 and that 
of sulphm = 16,-—Op benzylene orthotoluidine and methyl 
phenanthnidine, by M. Etarde—On the reductidh of nitrates in 
arable land, by MM. Deherain and Maquenne.e An earth loses 
the propeity of reducing nitrates when it has “beens heated or 
cnbmuitted to chloroform vapours, Earth that has, lost the pro- 
perty through heat, reduces anew when a litle normal earth is 
added.—-On the convulsing action of curare, by M. Couty. 
Curare is not only a paralysing poison, but also m the first place, 
slightly convulsing ; nor merely a peripheric poison, but also, in 
ce.tain measure, a poi-on of the nerve-centres,—On para- 
sites of the blood in impaludism, by M. Laveran. He has 
observed them ın 300 cases.—Isanemones of summer in the 
North Atlantic, by M. Brault. These curves of equal velocity 
of wind coincide with the isobars,—-On turriform, constructions 
of earth-worms in France, by M. Trouessart, He observed 
them in gardens in Angiers, and found they were produced by 
Lumbricus Agricola, Darwin knew only of this production by 
a Perichaea naturalised at Nice, from the east. M. Gautrelat, 
in a note, affirmed that M. Le Bon’s glyceroborate of soda is not 
a definite salt, but a mixture of monoborine (moxoboric ether of 
glycerine), sub-borate of soda, and glyceriife,—A map, by M. 
Durand Claye was presented, showing the increase of popula- 
tion in the department of the Seine, and*adjacent parts of the 
department of Seine-et-Oise, The variations of growth are in- 
dicated by means of curves called woggihes.—Some documents 
from M. de Lesseps, relating to coustruction of the hospital of 
Panama, by the Cana? Company, were presentes. 
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A ‘SEARGH FOR.“ ATLANTIS” WITH, THE 


, “MICROSCOPE . 4 


HE revival & the ‘dea sof a former Atlantis,’ has 
* gi en rise in’ xecent years to much ingenious 


argunfent.® Phe presénce of so many widely separated’ 


islands @ grops of islets along the depression filled by 
the Atlantic Ocean has. to aome wrigers been in itself 
sufficient proof @f.a submerged®continent, the islands 
remaining still above water as the last visible relics of 
the Y6undered land. The Sime conclusion has been 


~ 7 drawn from the Atlantic sdtindings, which have undoubt- 


edly shown tHe ex®&tence of a long ridge running down 


“the leQgth of the Atlantic at an average depth of some 


2C00 *fathonis fromethe surface. From this ridge rise the 
oceanic islands of Tristan d’Acunha, Ascension, St. Paul, 
the Azores, and Iceland, Other writers have invoked 
the former pregence of land ober the Atlantic area, from 
the difficulty of otherwise’ accounting for the resemblance 


i of the flora in N jorth America and Europe during later 


geological | times. On the other hand, it has been forcibly 


` argued that in every case the peaks of the supposed sub- 


merged land are of volcanic origin, that not a single 
fragment of any truly continental rock has been detected 


on any of these islands, and therefore that no evidence 


can be adduced save of a submarine ridge on which 
volcanic coges have gradually ‘been built up above the 
sea-level. Reasoning based on similar data furnished 


‘by the other great oceans, and also upon the evidence 


supplied by the stratified rocks as to the permanence 
of the continental areas, has led many thoughtful geolo- 
gists to regartl the ocean-basins as primeval depressions 
of the globe’s surface, and consequently to reject the 
tempting hypothesis of a lost Atlantis. 

'This vexed question waf one on which it was hoped 
that the Challéenger*dimpecition might cast new light. 
The careful surveys of the ocean-flapr made by that Ex- 
pedition, and fhe attention it paid to the nature of the 
emergertt peaks a were pretisely the kinds of direct obser. 
vation hegdetl tō “supply facts in place of previous mere 
speculatign. We must patiently await the completed 
Reports before the final answer of the Challenger observers 
is given. But an interesting and important instalment of 
evidence and argument has just been published in the 
form of a “ Report on the Petrology of St. Paul’s Rocks,’ 
by 
guarantee for the accuracy and exhaustiveness of the 
memoir. Seat in to the Challenger authorities as far back 
as October, 1879, it is now, issued as Appendix B in 
volume ii. of the Narrative of the Expedition. f 

No mote typically oceanic an island anywhere rises out 


of the deep than'the lonely wave-washed rocks of St.. 


Paul, dgnieg nearly on the equator and between 500 and 
600 miles to the eagt of.the South American coast, these 
rocks consist of four principal rugged horse-shoe-shaped 
magses not a quarter of a mile in their greatest length, 
‘and mounting into five peaks, the highest of which dges 
not exceed 60' feet ineheight. Théir, bare rough summits 
have a yellpwish tint that deepens into black towatds sea- 
level. - So wtterly*bairen are shey that not a plant of, any 
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M. Renard of Bru sels, whose name is itself a. 


kind—not even a lowfy lichen-—clings to. their sterile 


| surface. * Are these rocks the last enduriig remnants of 


a continent that has otherwite disappeared, or are they ° 
portions of a volcanic mýsslike the other” islands of the 
same ocean ?° 


To those who have not’ noted the modern progress of? ; 


geological inquiry it may seem ‘incredible teat any one 
should propose to solve this problem with the microscope. 
To seek for a supposed lost continent with the"help of*a 
microscope may seem to be as sane a proceeding, as to 
attempt to revive an extinct Ichthyosaurus with a box of 
lucifer nfatches. Yet in truth the answer t$ the question 


whether the St. Paul’s rocks are portions of a once more e 


extensive land depends upon the ascertained origin®o? 
the materials of these rocks, and this origin can only be 


properly inferred from the detailed structure of-the mate- : 


rials, as revealed by the microscope. The importance 
of microséapic examination in geological research, so, 
urgently pressed upon the notice of geologists for some’ 
years past, has somêtimes been spoken of disparagingly 
as if the conclusions to which it led were uncertain and 
hardly worth the labour of arriving at them. We occa- 
sionally hear taunts levelled at the “ waistcoat-pocket ” 
geologists,” who carry home little chips of rock, slice 
them, look at them with their microscopes, and straight- 
way reveal to their admiring friends the true structure 
and history of a whole mountain-range or region. That 
the sarcasm is often well-déserved must be frankly con- 


- ceded. Some observers with the microscope have been 


so captivated by their new toy as to persuade themselves 
that with its aid they may dispense with the old-fashioned 
methods of observation in the field. But there could not 
be a more fatal mistake, The fundaméntal questions- of 
geological structure must be determined on the ground. 
The microscope becomes an invaluable. help in widening, 
and correcting the insight so obtained; but its verdict is 
sometimes as ambiguous as that of any oracle. In ‘any 
case it must remain the servant not the master of the 
field-geologist. 

Perhaps no more suggestive example could be cited of 
the -use of the microscopic study of rocks even in the 
larger questions of geological speculation than that which 
is presented by an examination of the material composing 
the islets of St. Paul. These rocks were described many _ 
years ago by Mr. Darwin as unlike anything he had ever 
seen elsewhere, ahd which he could not characterise by 
any name. He found veins, of what he believed to be 
serpentine, running through the whole mass. .Fhe ob- 
servers of the Chakænger Expedition looked upon the 
St. Paul’s Rocks as composed of serpehtine. Bat these 
remote islets have never until now been subjected to 
modern methods of petrographical. investigation. M. 
Renard has studied them chemically and microscopically, 
and finds them to be composed of a granular dlivine-rock, 


-containing chromite, actinolite, and enstatite. A remark- 


able structure is’ presented in the thin sections when seen 
under the microscope, The large crystals or grains of > 
olivine and enstatite are arranged with their vertical axes | 
parallel to the lines of certain bands in which the minuter 
constituents are grouped, the, whole aspect of the section 
suggesting at once a movement of the component par- 
ticles im the direction of the bands. 
first sficed and examined by the naturalists of the 
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Challenger some yeays ago this minute structure wad looked 
„upon as what js known fo petrographers by the name of 
“ fluxion-structure,” such as may bes seen in obsidian and 
other wolcanig roeks, the® ingredients of which have 
arranged themselves in layefs pr planes acgording to the 
E direction in which the mas$ while still molten was movinẸ. 
The same view was at first adopted and published by M. 
Renard. . dle now, however, expresses himself more 
doubtfully on the subject, and indeed is rather inclined 
to class the rock among the crystalline schists. = 9 
Now the importance of the point in question will be at 
once perceived when it is stated that if St. Paul’s Rocks 
belong to th® series of schists, they must once ‘have lain 
a deeply buried béneath overlying masses, by the removal 
“ofwhich they have been revealed. They would thus go 
far to prove the former existence of much higher and 
. more extensive land in that region of the Atlantic; land 
* too, not formed of mere volcanic protrusions, bùt built up 
of solid rock-masses, such as compose the framework of 
the continents. If, on the other hand, the rock is vol- 
canic, then the islets of St. Paul belong to the same order 
as the oceanic islands all over the globe. f 
M. Renard reviews the arguments so cautiously that 
only towards the end do we discover him rather inclining 
to the side of the crystalline schists. With all deference 
to so competent an authority, however, we venture to 
maintain that the balance of proof is decidedly in favour 
of the volcanic origin of the rock, In the first place, as 
the distinguished Belgian petrographer himself admits, 
the law of analogy would lead us to expect the peridotite 
of St. Paul to be a volcanic protrusion. So cogent, 
indeed, is the argument on this head that, unless some 
irrefragable evidence against it is furnished by the rock 
itself, it must be allowed to decide the question. 
the rock is studied under the microscope it presents 
precisely the banded fluxion-structure of true lavas, 
thus corroborating the inference of a volcanic origin for 
the mass. To say that this structure also resembles the 
foliation of true schists is to repeat what may be remarked 
of hundreds of examples of undoubtedly eruptive rocks. 
“Unless some peculiarity can be shown to exist in the St. 
Paul’s rock inconsistent with the idea of its being a 
volcanic extravasation, we are surely bound to régard it 
as no exception to the general rule that all oceanic 
islands are fundamentally of volcanic origin. M. Renard, 
however, fails to’ adduce any such peculiarity. He 
appéars to have been led to doubt the validity of his first 
conclusions, and, be it also remarked, those of other 
observefs, by finding so many published instances of 
peridotic rocks among the crystallite schists. A bed of 
peridotite-among a group of schists, how ever, need not 
be of contemporaneous origin, any more than an intrusive 
sheét of basalt can be supposed to have been deposited 
at the same,time and by the same processes that produced 
its associated sandstones and shales. Synchronism is 
not necessarily to be inferred from juxtaposition. We do 
not mean to dispute the assertion that some peridotites 
belong to the series of crystalline schists. But others are 
most assuredly eruptive rocks. 
we should naturally seek for analogies with the rock of 
St. Paul. e . i a 
To sum up the reasoning we may infer that, judging 
e from the structure of other oceanic islands, fhe ma- 
e .- “ - 
° 
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It is-among these that | 





terial comprising the rock of Ste Pawi ‘should’ be of ` 
Wolcanic ‘origin /this iafetencevis confirmed by chemical, 


and microscopicale analysis, and especially by the dis- _. 
coverfeof a minute, structwre*in the rock fdentical with 
that of many lavas, gtheugh a sinfflar structure can be 
recognised in some schists ; the islets of St Paul furnish 
thereforg nô evidence d? ah angignt land having formerly 
existed in the middle of the-Atlantig Ocean,,on the. con- _ 
trary they have probably been built up`on the sybmarine 
Atlanticsidge by long continued Volcani¢ efuption like 
the other islands of the,same Ocean. e° °. - 
~ The exhaustivemethods of gcsearch employed. by, M. 
Renard in the study of the rock of ‘Se, Paul- furnish an 
excellent illustration of the great strides made if recent 
years by petrography. The other rocks collecfed-by the - 
Challénger Expedition are fo be* treated ¢in 4he same 
manner, but it is understood that instead of being thrown 
into separate Reports the petrographical details will be 
interspersed through the ‘‘Narratife” at the places © 
where the localities are described. These contributions’ 
will form not the least important parts of this great work, ` 
the advent of which has Peen so long æd so patiently 
waited for. ARCH, *GEIKIEs 
a eg 
THE LIFE OF CLERK MAXWELL * ~>, 


The Life of James Clerk Maxwell, with a Selection from 
his Correspondence and Occasional Writings, and a 
Sketch of his Contributions to Science, By Lewis 7 
Campbell, M.A., LL.D., Professor of Greek in the 
University of St. Andrews, and William Garnett, M.A., 
Late Fellow of St. John’s College, Cambridge, Professor 
of Natural Philosophy in University College, Notting- 
ham. ` ` mS 





HIS volume will be heartily welcomed by all who 
knew Clerk Maxwell, and who chtrish his memory, 
and by the still wider circle of those who’ derive pleasure 
and new vigour from the study of the lives and work of 
the great men that have gone before them. , ~ ; 
The work consists of tHree“Parts, a biography with 
selections from M&xwell’s cofresponderee, a -popular 
account of his scientific work,and a selettion from his 
poetry, both juvenile and of later y8exs, jncluding the 
serio-comic verses on scientific subjects, some of which 
are already so well known. Re poe 
The biography is mainly the work of Prof. Lewis 
Campbell, whose schoolboy friendship and life-long inti- 
macy with Maxwell amply qualified him for the task. ` 
As far as vicissitudes of fortune are concernéd, the life 
of Clerk Maxwell was absolutely uneventful. Worldly 
struggles he had none ; from the very first he was warmly, 
if not always. quite fully, appreciated by afl whose good 
opinion he could have valued; promotion such as he 
cared for came almost unsought, and scientific distinction . 


| of the honorary kind was conferred upon him unstintedly ` 


while he lived to enjoy it. But in truth all these things 
moved his serene spirit as little as they distitbed his , 
outward life; thé interest of his biogfaphy Hes in tracing 
the growth of a mind which was dedicated, literally from: 
infancy, to the pursuit of science, and which neverthéless _ 
neglected nothing becqmiag a man to know. For unity 
of aim,end singleness of heart, ‘for "high-minded neglect 


‘of the worldly strife that is begotten ofevanity, ambition, 
. * ot 


‘ 


- readers have already beémfurtishgd with a summary of 


- penetrating scientific genius. 4 


“with his own soul. 
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or love of bn, fr the steadfast pyrsuing of a Path, 
remote from the* ways* of &rdinary ‘men, the life 
Maxwell stands in our mind Associated with the dives of 
Gauss and *Fasadays Névefthelessyy without se€king to 
compare him with either of the§e great men in respect of 
intensity of geniusp we may Safely assertethat he was 
superior to both ig universality and many-sidedness. The 
mere objective circumstances of the caweer of such 4 man 
count dop little, and th biographer tells his tale so far as 
these are concerned, with an artless grace that befits the 
subject. * Itis “nbedless to dwelt upon t them here, for our 


the outward everfts of Maxwell’s life (NATURE, vol. xxi, 
p. 347)" The interest and freghness of Prof. Campbell’s 
story he iñ the light it throws on the subjective mfluences 
that mowkde@ the chyracter of the gentle physicist, a cha- 
racter,which was the most extraordinary combination, 
that „this gereration has seen, of practical wisdom, child- 
like faith, goodnes$ of heart, metaphysical subtlety, and 
discursive? oddity, with wonderful critical sagacity and 





Intellectual power, and to some extent also eccentricity, 
appear to ‘have Been hereditary with Maxwell, as will be 
seen from’th® racy notes at the end of the first chapter 
on the Clerks of Penicuik and the Maxwells of Middlebie. 
After the early loss of his mother, he became the constant 
companion and confidant of his father, who initiated him 
into all his economic mysteries, interested him in applied 
sciences of every kind, encouraged his boyish essays in 
physical experimenting, and anxiously patronised his 
earliest memfoir, on Cartesian Ovals and kindred curves, 
read tothe Royal Society of Edinburgh by Forbes when 
its author was a boy of fourteen. This sympathy between 
father and son continued unbroken to the end, and 
had undoubigdly the happiest effect on Maxwells 
destiny, 

The ‘chapters on, the student life at Edinburgh and 
Cambridge are deeply interesting, and we earnestly com- 
mend them, to the yoyng men of our time who wish not 
tō seem, but to be indet men of science. 

With kis appointment to the chaif in the Marischal 
College, Aberdeen, beging his career as a recognised 
authority in scjenti# matters. Henceforth the biography 
is mainly af accqunt of Maxwell's contributions to the 
advancement of*-physical science; the purely personal 
interest revives in the sad chapter that recounts his last 
illness and death. S 

Glimpses” into his mental history during the later period 
of hisslife are afforded us by means of extracts from his 
intimate correspondence, 4nd from essays, some read at 
“Cambridge td a select circle of friends, others, not in- 
tended for publication even to that limited extent, but 
merely written as records of the author’s communion 
We thus learn how the great physi- 
cist dealt with the grand problem of man’s relation to 
that which went before, and that which shall be here- 
after. Itamhot but be profoundly interesting to read 
what was theeght dh such a subject by one of the 
greatest Scientific minds of our daf. We are left-in no 
doubt®as to the solution in which Maxwell ultimatelye 
reposed, and it is ingtructive fo aote how in this re» 
spect, as in so marfy others, he was’ akin to Fafeday. 
Some will doubtless think that needless emphasis is į 

A o " . 
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| laid upon the exact forh of the final solution, and upon 
the precise methods by which it was reached. It must 
be remembered that*the diffieulties of the man of action 
and of the scientific man oreprofessed, thinker, are widely 
different. ' The former re8ts naturally in the arms of pre- 
cept and dogma; he is distra&ted merely by the choice ° 
of preceptor and authority. Tht thinker by profession 
must examine for himself; it is a necessity of his nature 
so todo; and his difficulties*arise from having to deal 
wit matters in which the best of his scientific methods 
fail. Thus it happens that the example of a scientific 


mind is,little likely to profit the unscientéfic ; and that ` 


one scientific mind is scarcely in such matters to be led 
by the experience of another. The solutions of the gr&i® 
problem by different minds of the highest order have, as 


we know, differed, in outward appearance at least, very , 
widely. But is it well to dwell on these differences? seeing ° 


that no man of finite intellect can tell how little or how 
great after ‘all the distances may be that separate the 
resting places in the infinite of good men and true. 

With regard to the selections from the correspondence 
it might have been better perhaps,in the interest of 
science, to have given more of the scientific correspond- 
ence. It must be known to many of our readers from 
pleasant experience that Maxwell was indefatigable in 
writing and answering letters on scientific subjects. His 
letters rarely failed to contain some sagacious criticism, 
some ingenious thought, or some valualfle suggestion. 
Most possessors of such letters would we imagine be glad 
to put them at the disposal of a competent editor for 


publication, or at all events to take some steps to prevent . 


the ultimate loss of matter so full of interest for all scien- 
tific men. Those that have read the volumes containing 
the correspondence of Gauss with Bessel and Schumacher 
will understand how instructive such collections can be. 


„Not the least interesting parts of the biography are the i 


chapters containing extracts from the occasional essays 
already referred to. Maxwell when a student at Edin-` 
burgh had attended the lectures of Hamilton, and had 
been greatly impressed by that distinguished philosopher 
and accomplished enemy of the exact sciences. 
ingly, we find that among the studies of his earlier years 
mental and moral science had no small share. He 


Accord-' 


resolves, for instance, at one period to read Kant and to -: 


make him agree with Hamilton, and, at the same time, he 
criticises in a somewhat unflattering strain the flaccid 
morality embodied in the lectures of Christopher North. 
It is not surprising, therefore, that the subjects of these 
occasional essays are mginly metaphysical or psychologi- 
cal. They are mostly very discursive, &nd their graver 
meaning 1s often veiled in a cloud of that humorous irony 
which figured so much in his familiar conversation. The 
general tendeficy is, however, sufficiently plain: in the 
essay on Psychophysik, for example, he thus delivers his 
opinion on the theory of “ Plastidule Souls,” which played 
so prominent a part lately in the classic duel between 
Virchow and Haeckel, and in sundry ultra-physical dis- 
cussions nearer home :— 

“To attribute life, sensation, and thought to objects in 
which these attributes are not established by sufficient 
evidence, is nothing more than the good old figure of 
personificgtion.” 


At thetend of the same essay he thus sums up the © 


> 


í 





q -į ‘ ky it = 
. ~ > a’ > + @ e ae aa -3 if r 
ra . t W. AA aN oe! fa thet | oS wha ee 
a: ae a ice NATURE * < [Wov. q@ 1882 ` 
PEN =~ : $ + a e 





x e 
‘answers that have beer 


x ïv Ă 
“ In *this sgarchefor infôrmation about myself from 
eminent thinkers of different*types, I seem to have learnt 
one lesson, that all science and philosophy, and ever 


® form of human speech, is “bout objects capable of being 


perceived by the speaker and the hearer; and that when 
our though? pretends to deal with the Subject, it is really 
oply dealing with an Object under a false name, The 
“only proposition about the subject, namely, ‘I am, can- 
not be used in the same sense by any two of us, &ind, 
therefore, it can never become science at all.” 


Prof. Cambell has succeeded in presenting to us a 


e@ most vivid picture of Maxwell’s character. - The view 
“which he gives will be fresh, and partly strange, to many 


even of those who knew Maxwell well. It is no reproach 
to him to say that, in our opinion, he has by no means 
exhausted the different-aspects of his subject. e So many- 
sided was Maxwell’s character, that it would’ have fe- 
quired the united efforts of several biographers to do it 
the fullest justice. 

In the second part of the book will ‘be found a good 
account by Mr. Garnett, of Maxwell’s scientific work. Of 
this nothing further need be said, for an’ excellent sum- 
mary has‘already been given in the pages of NATURE by 
Prof. Tait (vol. xxi. p. 317). f ; l 

It may be questioned whether the literary merit of 
many of the pieces of occasional poetry in the third part 
will be sufficifnt 'to secure for them the interest of the 
general reader ; but many will greet. with pleasure the 
reappearance of old friends among the serio-comic verses. , 
We'are glad to find among them our favourite, “To the 
‘Committee of the Cayley Portrait-Fund” ; finer compli- 
ment to a mathematician surely never was penned. 
Among those hitherto unpublished may be mentioned the 
Paradoxical Ode to Hermann Stoffkraft, beginning as 
follows :— 

My soul’s an amphicheiral knot, 
Upon a liquid vortex wrought s 
By Intellect, in the Unseen residing. . 
And thine doth like a convict sit, ‘ 
With marlinspike untwisting it, : 
Only to find its knottiness abiding ; 
Since all the tools for its untying 
In four-dimensioned space are lying, 
Wherein thy fancy intersperses 
Long avenues of universes, 
. While Klein and Clifford fill the void 
. With one finite, unbounded homaloid,t 
And think the Infinite is now, at last destroyed, 

We ought to mention in conclusion that the book is 
beautifully illustrated ; there vignettes of Maxwell 
and of his father and mother ; some quaint and suggestive 
illustrations of scenes from his early life, after -originals 
by Mrs. Blackburn; and a variety of diagrams, several of 
them beautifully coloured, reproduced frorf originals-+-by 
Maxwell’s own hand—in illustration of his researches on 
light and colour. G. C. 
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- Description Physique de la République Argentine Paprds 


des Observations Personelles ét Etrangères. 
Dr. H. Burmeister. (Buenos Ayres, 1876-82.) 


SOME accouht of the progress of this extensive work, in 
which the veteran naturalist, Dr. H. Burmeistes, formerly 


Par le 


_ * Herefthe author takes a poetic licence. 
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b given f the great ontological bef "Halle, propose®’ to%ive a complet® pif stcal history of 
. problem “What am 1?” :— : 


is adopted courttry, m&y fnot Be unatceptable. Of the 
octavo text, which *is acfompanied by-folio atlases, in 
order fe give the illystratiogs on aelargg scale, we have 
seen four volumes, numbered 1, 2, 3,and 5. The fourth 
volume, which we syppose will coatain the birds, is not 
yet issued, gnd the atlages, in some®cases do not appear 
to be complete. er °% è . 

Tite first volume (issued*in 1876) 1s devpted to the 
history of the discovery atd genewl geographical fedtures 
of the Argentine Republic; and tlfe second, published in 
the same year, to its climate and geologigal confermation. 


The third volume, of whith the text was issued in 1879, » 


has been already noticed in ow” columns (NATURE, vol. 
xxiv. p. 209). It contains an account®of the Mammal- 
fauna both recent and extinct: We have nowejust re- 


- ceived the first Zwradson Of the folio atlas to tkis Yotume, 


containing a series of plates @lustrating the whales of the 
Argentine coasts, a subject to whiche Dr. BurmMister has 
devoted special attention for many years. Of thg fifth 
volume, devoted to the Lepidoptera of Buengs Ayres, we 
have already likewise spoken (see NATURE, vol. xx. p. 
358). i, ° 

ie remains, therefpre, for us only to wisp the venerable 


author, who, for fifty ye&rs at least, has been a most ` 


energetic worker in many branches of zoology, health and 
strength to bring this important work to’a conclusion. « 
ete 


; e 
Nomenclator Zoologicus. An Alphabetical list of all - 


Generic names that have been employed by Naturalists 
for Recent and Fossil Animals, from the earliest Times 
to the close of the Year 1879. Intwo parts. 
mental List. By Samuel H. Scudder, 


(Washington : 
Government Printing Office, 1882.) g F 


I. Supple- ` 


Every working naturalist must be acquainted with + 


Agassiz’s “ Nomenclator Zoólogicus,” published at 
‘Solothurn in 1846, which isy in fact, a dictionary ‘of 
generic terms used in zoology. Without its valuable aid 
it is almost a fruitless task to endeavour to ascertain 
where or-by what author any particular generic term has 


been instituted, or whether a generjc’ term has been > 


already used in zoology or not. Agassiz’s work, in the‘ 
preparation of which he was assisted by some of the best 
zoologists of the day, though by no means pérfect in its 
manner of execution or free from occasional errors, 
answers very well for all ‘pra purposes for. genera 
established prior eto the date of its 
affords an excellent basis to work upon. Jt cofftains up- 
wards of 32,000 entries of names of generic terns and of 
names of higher groups. In 1878 Graf@A.y. Marschall, of 
Vienna, prepared and issued for the Ingperiat and Royal 
Zoological and Botanical Society of Austria, a supple- 
mentary volume, on something of the safne plan. But to 
Marschall’s “Nomenclator” no general index was attached, 
and, as those who have used the volume knpw full well, 


it is neither so accurate nor so complete as the work 


which it purports to supplement, ~ . 
A new “ Nomenclator Zoobogicus,” carrying the sub- 
ject up to the present day, and correcting the errors and 


omissions of its two predecessors, has therefore long been - 


.a work of paramount importance to working naturalists. 


The question was who woul undertake the ungrateful, 
task, which was likely to confer neither'fame nor fortune 


on the performer, and would be, above all others,.long , 
Mf. Samuel H. Scudder of Boston, a - 


and laborious. 
well-known American entomologist, in reswemse to ap- 
peals from his friends, has congénted_ to devote his 
energies to the subject, and the first portin of his work 
is now before us. : 


The present part of the new Nomenclator is ofa sup- 


plemental character, 2% is explained by Mr. Scudder m 
his preface, and contants’ “ 15,369 aptries of genera esta-/ 
blished previous to 1880, not recorded, qy erroneously. 
gjven in the nomenclaters of AgasSiz and Marschall.” 
e . 
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The second part, ,which, willgbe, of still greater conse#% developed within our area of observation during the honrs when a 
quence to naturalists’ will be agnivergal index to the first | thereis notelegraphic cgmmunication, and storms in their first stage e * 
part and tothe.previous nomenclators and will gontain | of development are often the most dangerqusly rapid and intense. © ~ 
, altogether aBout*8o,080 referdhces, We shall thus*shortly | The telegraphic observations transmitted “at 6 p.m. on October 
‘have, it is to be hofed, a most ysa general work upon 23 and at 8 ain, on Octcber24, afford no materials for deciding ' 
this important though technical subject brought up nearly , whether this may not have been the case in the instance under | 
to the present date. Papa : acca consideration, although this question can be decided from data ° 
: ee ee. . since received. On the whole, to the minds of many students.of 
a m si “| the subject it will appear rather “strange” that thf Office, ath * 
ik > LETTERS TO THE EDITOR Aes at its disposal, does pot more oten fail to fumis 
$ . 7 Reg ve satisfactory warnin u our gales, ‘It IS eas: 
[Zhe Exditos*does not hold himself responsible for opinions expressed | to s 3 in siew of S onsional failures, “ the yec itself must re d 
by AP correspaedents. Neither, cgn he undertake to return, | at fault :” itis stilleasier toreply, “better it!” Ifthe country | 
: m fo correspond with he writera of, jected manuscripts. | cares enough for the welfare of “fishermen and others” todo - a 
Th Fi notice ts taken of andhymous communications, E so, let it provide the necessary funds for a system of night tele- 
[The oe urgently requests correspondents to keep their letters | grams, and if possible for a series of oceanic stations. If it does ge eit 
A f ort as possible, The pr r on his space is so great | not, it must be content with things as they are. ei 
t ites impossible otherwise to ensure the appearance even I have been careful to speak of instruniental obServations only» 
i of communications @ntaining interesting and novel facts.) It 1s already well known that observations of the movements of 
® «Weather Forecasts” ‘os thè higher clouds commonly give indications òf the > position aud . ý 
a ee eae ; advance of distant cyclonic systems. But it has erto been ° 
Hag, the Bishop of Carlisle, in his letter in NATURE (vol. | found impossible an bar eheaers in the difficult art of : 
ie P. 4), gp : veld fom ae Lima a description taking these dbservations, To the accomplishment of this task, ° 
eras ices o the ee a g ctober 24 ast, quoted the which would greatly add to the utility of our weather-forecasts, 
Statements As to the passage of this storm, issued in the reports | some of us are now devoting ourselves with every prospect of 
. of the Meteorolagica] Office on oe 24 and 25, his query success, W. CLEMENT LEY $ 
Ree ae of the wefther forecasts would scarcely Ashby Parva, Lutterworth, November 3 è 
sA system of six pickets is established on our extreme western P.S.—-Since the above was sent to-press a storm-centre has ' 
coasts, along # line which may be roughly regarded as describing { crossed Scotland with a velocity of about 45 miles per hour. 
the third of a circle, from Stornoway in the north-west, to Brest | Indications of its progress were how ever afforded by cloud obser-~ 
in the south-west. The enemy whose movements these outposts | vations ata distance of more than 800 miles in advance of the . 
are to watch, pours in upon us a series of attacks in the form of | centre, the velocity of propagation beiig supposed uniform.— 
cyclonic disturbances, by which the weather experienced in our | W, C. L, ‘ 
-islands is affected on 63 pér cent. of our days, These circula» e : ‘or 
tions vary indefinitely in intensity. This element, and also their ; ‘ i : 
size, figure, direction, and velocity of propagation, are in great The Comet 
measure dependent on the distributions of atmospheric pressures Your engraver has missed what I thought the most im- 
. and temperatures over a larger area than that occupied by our portant feature in the drawings which I made of the comet on’ 
network of telegraphic stations. It will be enough to mention | the aist inst. , viz, the shadow beyond the end of the tail, of the x 
. here that the velocity of advance of the cyclonic centres, as also length of 3 or 4 degrees, very obviously darker than the sur- 
of the front ‘arcs of those exterior isobars which form closed | rounding space, in which it was lost, without demarcation, 
, Curves, varies from zero to about 70 English miles pe: hour. In | This was expressed in my sketch by a shade of lampblack, very ‘ 
stormy periods like the present, the number and variability of | slight, to avoid exaggeraticn, and perhaps just sufficient to escape 
the cyclonic circulations which attack us is extremely great, more | the engraver’s notice, The comet, as seen this morning, is 
-` than one per diem passing over some part of the British Isles. | difninished much in size, and still more in brightness, and thé ', 
Now let it be remembered that our pickets sleep through the present moonlight much impairs its beauty and distinctness. 
night, or.that however wakeful ghey may be, they have, during ` C. J. B. WILLIAMS 
the night hours, no means of communication with their com- Villa du Rocher, Cannes, France, October 30 É 
manding offiters. .How*sfean a phalanx of the enemy will pass SETT i i 5 
these outposts so as to occupy a position fairly within our area ', H 
aS SP e aeai ncieanon Kaving heen ot at6|  NoricinG Major J. Herschel’s remark in NATURE, vol. xxvii. 
P bilities: tho be left yh l i Of C. i 4 ma jon of pro- | 5, g, as to the difficulty he experienced in London of observing. 
bous that 7 a E DEAR A mead of baoe apres the comet, apparently owing to the moonlight, I may state that 
must at timès ocewr, if there be no miraculous interference in he the morning o hit an ee. to Me a ee 7 a : 
behalf of tife Metforological Officé, At 8 a.m. on Octob ee pee eles ad Gan aa thee Bee Pha 
$ og m. on Wctober 24, | The time was between 5 and 6 a.m., and therefore before sun- 
ve centre. of the disturbance referred to lay over Dorset, and was | pise, The mogn was brilhant, and the whole sky wonderfully 
aoe ea tis dicclon al engi orty five. miles per | clear, and but few stars neciceable, on accqunt of the moonlight, + ~ 
the positi ied by th ty untorm, | nevertheless, the comet showed well, extending about 20° across , mn 
e position occupied by the centre at 6 p.m. on the 23rd would the sky due south, magnetic ; the nucleus was well defined, and 
a te ae T80. miles ne m of me oe and, ee about as bright as the stage then visible. The tail was straight, 
o stormęto have been also uniform, our out- P i j i 
posts at that hour could bave received no instrumental indication spreading outwards to the em aN ene? T usog in the 
of the storm's progress, of a character distinct enough to justify | ° Glace on ‘Nove ak it se 
the Meteorological Office in the issue of warnings. As a matter A960 W, SENSES > 
of.fact the 6 p.m. observations telegraphed to the Office on the ė . — r ' 
e 23rd did show, as -I think® no indications whatever of the Ir might be interesting to some of the readers of gour paper 
existence, of the storm, to know that this morning, at 5 a.m., Mr: Manning, the agent 
itis obvicus that the extreme velocity of the propagation of | here fot Messrs. F. and A. Swanzy, merchants, and myself, saw 
some of our severest storms 1s the element that especially renders | a very fine comet bearing south-east, and the tail of which was ʻ 
it Possibieei@Mt a stom of the first magnitude” may- “come | as long as my first finger, from tıp to last joint; its head, 
upon us unawarés,” a matter of fact, the velocity of propa- | bearing a little to the east, was pomting into the sea, and was 
gation on Octobe 24 was considerably above the average. But | about the height from the sea of my four fingers held at arm’s 
if we refer to the chaits for March-12 ànd 13, 1876, we find, at length ; it was very brilliant, and we seem to have seen it to 
8 a.meon the former morning, a cyclone-centre occupying thę | great advantage. Unfortunately we had only a field glass to Ää 


precise position of that of the 24th ulf., and that this disturbancg 
moved to east-north-caste» with a mean® velocity of 62° § miles 
per hour, « 
There is a ftrther wsk, against which our system of telegraphy 
cannot protect? us, viz, that of a Storan centre being primamly 
. e 


e. 
+ s . . è 
. e Ld 





view it through, end being also wit@out instruments, were unable 
to tahe its proper a! , ude or bearings. We were standing on 
the verandah of the house at the time, which is on the beach, 
` and about forty feet above the level of the sea. é 
We should be glad to know if the comet has been seen further _ 
e e - 
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north by anyone else. Quitta is sitflated 5° N. latitude, and.1° pause it to be tranfported by them to the’ stigma of the next 
E. longitude. ° , WALTER HI@GINSON visited flowers, Also dic ation in*the pollen of’ the two 
‘ . B. MANNING kinds of anthers in out Tinndntia has begun to take plaĉe; but 
Quitt#, West Coas? Africa, September 25 ' contrar% to Melastomg, the pellen-geaigs of ghe Short stamens 
7 puke here are smaller than thoge of the longer ones. I measured 
` e Io , - | numerous pollen-grains®bfetwo individuals in a moistened state 
Two Kinds of Stamens with Different Functions in tfe (where they ase of .elliptical form), and found inthe one stem 
sgme Flower , ‘the polleg- grains of the Short stamens (if 1-1000 m.m.) 62:76 ` 
Ir may bê worth mentioning that cases strongly analogous to | long,,31-38 broad, those of the longer ongs 68-94 long, 38-44- 
those described in NATURE (vol, xxiv. p. 307, and vol. xxvi, | broad; in the oth& stem, ghose of, tife short stamens @§3-69 
P 386, are also to be observed among the Monocotyledons in | long, 28-37 broad; those of the longeg ones 59r7% lng, 31-40. 
the family of Commelynacez, ani that these cases offer fome | broad. Both kinds of pollen proved to be quite fertile. pE 
graduations. ‘ j Commelyna coelestis, Wild. (Fig. 2) possedse§ in gêneral the 
In Tradescantia virginica, L., the flowers, as is generally | same contrivances gor cross-fertilisgtion, but has gone a step 
known, are tufted upwards and quite regular, the leAfy organs | further in differentiation. © Its upp€r sepal is plainly smaller, its- - 
of each whorl (3 sepals, 3 petals, 3 outer, 3 mner stamens, 3 united | lower petal plainly larger than the two othe? ones; its*upper’ ‘ 
**scapels) being alike and equal in size. “As Delpino has clearly | anthers (a, a’ a) have differgntiated in themselves ; tWo small 


ney 


shown (Ulterióri osservazioni, parte ii, fascic. 2, p. 297) these 
. flowers are adapted to Apide, which in order to collect pollen 
take hold of the articulated hairs of the filaments, In some 
other species here to be considered the adaptation to polien- 
collecting bees has remained, but the flowers have turned late- 
rally, and thus not only has their form become irregular (bi-laterally 
symmetrical or zygomorphous), but also the function of the 
stamens has gradually changed, 


lateral portions of each of them (2o) produce a little*polfen and- 
four cross-like diverging flaps 4%), which, are, much larger, 
attract insects by their bright yellow cologr strikingly Mbntrasting . 
with the azure corolla, and perhaps at the same time serve ás 
food to the visitors. The articulated hairs of the filaments thus 
having lost not only their original functiom (whicl? they have in 
all stamens of Tradescantia) as supports for the feet, of pollen- 
collecting bees, but also their secondary function (which they 


In Zinnantia undata, Schlecht. (Fig. 1), sepals and petals 
are still almost unaltered in form and size, only stamens and 
pistil have become markedly irregular, The broad roundish 
petals, which are light purple, spread in a perpendicular plane. 

- The 3 tpper- stamens, with shorter filaments projecting from 


have in the upper stantens of Tinnantia) of attra@ting insects, have + 
disappeared altogether. The middlemost of he lower anthers, ; 
which in Tinnantia is nearly useless from its position. behind the .-, 
style here, has erected and become much’ larger than the t%o 
lateral ones, so as to be eminently useful. e , 7 
The pollen-production of the upper anthers appears to be ` 
vanishing, not only from thé diminution of the quantity of” pro- 
duced pollen, but also from the great variability of the size of 
the pollen grains, For whilst the pollen grains of the two lateral 
lower anthers only differ in length from 75 to go, in breadth 
from 45 to 68, and those of the middlemost lower anther in 
length from -56 to 82, in breadth from 37 to 56, those of the , -` 
three upper anthers fluctuate from 50 to 87 length, and from 
31 to 56 breadth. . ’ . 
In Commelyna communis, differentiation has gone still further; > . 
the upper sepal and the lower petal are relatively very small ;, 


h 





` Fie r š FIG. 2. 

Fia. r.—Front view of the flower of Tinnantia undata, Schlecht. Fic 2.— 
Front view of the androeceum and gynæcium of Commelyna cælestis, 
Willd, s,s, s’, sepals, A, 2, Z petals, a, a, a’, outer whorl of anthers; 
a, a, a', inner whorl of anthers, or ovary; gr, style (‘‘ Gr.ffel’’); st, 
stigma, ` 


the middle of the fower, ‘are highly conspicuous by a diverging. 


tuft of bright yellow articulated hairs, which on the last third of 
the light-purple filaments surround the golden yellow anthers 
like a cone of golden rays, At the tips of these filaments golden 
yellow pollen-grains are presented by the whole front side of 
the three upper anthers. P 
The three lower stamens are much longer, directed obliquely 

, downwards and forwards, with only tèir tips bending upwards, 
a littleovertopped by the pistil, which has the same direction 
and-incurvation. These parts, like the same parts in the de- 
scribed Melastomacez:, will hardly be perceived by anadvancing in- 
séct, ‘ owing to their projection against the broadspetalled corolla 
of the samegolour in the background,” for not only the style and the 
filaments, but also the hairs on the base on the two lateral lower 
filaments are of the same purple colour as the petals, and even 
the bluish lower anthers with their yellowish pollen are but 
feebly conspicuous. Any one of the Apide or Syrphide of 
suitable size, however, when making for the upper yellow 
stamens in order to collect their pollen (I have only ‘once ob- 
served the honey-bee doing so), will involuntarily repose on the 
projecting part, and at first bring the stigma and then the two 


the upper filaments, like the upper petals, are blue-coloured ; 
the lower filaments, like the pistil and the lower petal, are- 
colourless. The upper anthers, as far as I -haye seen (without 
microscope) produce no more pollen ` œ 3 
‘The examination of other species and genera of Commelynaceæ 
probably would show a longer scale of gradations. , i 
Lippstadt, October 25 ° HERMANN MULLER 
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fs “A Cundus falo 


THERE appeared th NATURE, “vol, xxvi. fp. 2689 293, two ~ 
articles headed ‘A Curious Halo,” which rentinded me of an 
analogous and still more curious ‘phenonfenon occurfing ;some- 
times here in China, during the hot s€ason.* I Beg to ‘hand you 
a few lines on that subject, from the AMenthly* Bulletin of 
the Zi-ka-wei Observatory for August, 1877%— _ ° : ‘ 

“A phenomenon to which I wish to calf the attention of | 
meteorologists was observed many-times during that month 
(August), as also in July. It does not seem to take place in 
Europe, and I am inclined to think that it cannot occur except 
with an atmosphere over-charged with aqieous vapour, as~it 
is the case with us in July and Aygust. In the evening, just 
after sunset, or in the morning even long befaye sunrise, no, 
matter what the direction of the wind and the barometric’ ` 
pressure may be, provided the day or night Were very warm, 
bands of a tint varying from the faintest to the deepest fue are 
seen to appear upon the whitisl® or roseate vault of heaven,- © 
They usually are first seen in the east at evening and in the west- 
at morning’ time, seemingly radiating from a common centre 
diametrically opposite the sun’s position. “ At other times they * 
emerge from the very position of the sun, or frora points at 
once, the interval being either free froy bands or completely 
encircled by them. bat ener 

“ Last year (1876), on*the morning.of September 4, I em 


`x 


: joved a most interesting sight, It was about 5 a.m., the moon, 

en on her nineteenth day, was above the western horizon, and ~, 
jist being partially eclip®ed; now frommher bright disc, as from 
a radigting centre, shot out a number SP those bands or blue ` 


lateral of the lower anthers gto contact with the under-side of 
its abdomen, and thus regularly effect cross fertilisation. 
Here, then, as in Heeria, &c,, the anthers have differentiated 


into upper ones, which attract insects and afford food to them, | beams; they traversed the whole expange of the sky, and 
° and lower ones which attach their pollen to the visitors, and | segned to converge towagds $ point whose situation in the east 
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below the horizon ‘corresponded 
west above the horizon.” å 

‘These bands or shoots are more or less numerous, bright, 

- ahd persistent f some have been ol$erved in the evenings forty- 


` five minutes after suncet, and in September, 1876, I saw them 


‘appear with the first bregleof day. Theyare evidently movable 
in the sky, and there is no doubt thatythey are d@ to’ cumuli 
fleating pout the: hgtizqn, éctow or above, through which the 
light of the syn is sifted and split; they age, in fact, nothing 
else tlfin theshadows of tae cloud in the faint white-or rosy 
tint of the*twilight. Accerding as the clouds befofe the sun are 
more or legs compact or loose, the bands may be blue, white, or 
red, More than orke also have I seen the sky half white and 
half blue, the separation of “ge twb cofours being plainly per- 
ceivable, and, Venus ghining brilliantly Yn the blue sky close to 
that lifit, whilst it would probably have been almost invisible 
~“ throught the milky sky hard by.” 
Any one Who gazes for the first time at this beautiful pheno- 
-menon ot shely wofħderinf and acknowledging it to be 
greatly different ffom a®ything to be seen elsewhere. The cele- 
brated Jgsuit, Father Bouvet, an old missionary’ to China, wit- 
nessed the phenomenon when on his way from China to Europe 
* as envoy of the great€mperor Kang-hi, in the year 1693 ; the. 
relation of the voyage (du Halde, vol. i., 1755) gives the fol- 


. lowing account of ‘his observations . 


* “25 Juillet, 1683.—~Ce jour-là, engiron tfh quart d’heure avant 
le lever du soleil, fe vis dans le ciel un phénomène que je n’ai 


~. jangais vu etedont*je wai point ow parler en France, quoiqu'il 
soi 


[s 


, 


N 


fort ordjnajre en Oiient, surtout à Siam et à la Chine ; car 
je Vai observe distinctement plus de vingt fois, tantôt le matin, 
tantdt le soir, dans chacun de ces denx Royaumes, sur mer et 
sur terre, et méme à Péking. 

‘Ce phénomène n’est autre chose que certains demi-cercles 
d’ombre et de lumière que paraissent se terminer et s’unir dans 
deux points opposés du Ciel, ‘savoir d'un côté dans le centre du 
Soleil, et de Pautre dans le point qui est diamétralement opposé 
à celui-la.- Comme ces demi-cercles sont tous terminés en 

. pointe, tant en Orient qu’en’Occident, c'est-à-dire vers les points 
opposés de leur réunion et qwils vont en s’élargissant umformé- 
ment .vers le milieu du Ciel à mesure qwils s'éloignent de 
Vhorizon, ils ne ressemblent pas mal, pour Jeur~figure aux 
Maisons Célestes, de la manière dont on leg trace sur les Globes, 
à cela près seulement que ces Zénes d’ombre et de lumière sont 

` ordinairement fost’inégales pour la largeur et qu'il arrive souvent 


qw'il ya de linterrfption entr’elles, surtout lorsque le phéno- 


méne-n’est pas bien formé. ; 

‘Toutes les fois que” je l'ai observé, et je Pai vu quatre fois 
différentes dans ce voyage en moifis de quinze jours, j’ai toujours 
remarqué que, le temps éegjt extrêmement chaud, le ciel chargé 
de vapeurs, avec une disposition au tonnerre et qu’un gros nuage 

. épais entr’ouvert gtait vis-A-viswdu Soleil, Ce phénomène semble 
pour la figure fost différent de ces longues traces d'ombre et de 
lumière qwan voit souvgnt'le soir et le matin dans le ciel aussi 
bien en Europe qyailleurs at auxquelles leur figure-pyramidale a 
fait donner ke nom, de verges. Si Pon demande pour quelle 
raison ce phénomène parait plutôt en Asie qu’en Europe et en 
été que dans les autres saisons, 11 me semble qu’on pourrait en 
attribuer la cause à la nature des terres de L'Asie, qui étant pour 
la plupart beaucoup plus chargées de ziżre que celles d'Europe, 

‘remplissent l’&tmosphére, surtout en été, et lorsque le soleil a 

_ plus de force pour les élever, d’exhalaisons nitreusas, lesquelles 


étant répandues également dans Pair, les rendent plus propres à 


réfiéchir la'‘lumiére et par conS€quent à former le météore.” 

_- The phenomenon described by the old Jesuit astronomer is 
undoubtedly the same I have witnessed hundreds of times at 
Zi-ka-Wei. He evidently considers it as different fram any 

itherto observed atmosplieric ghenomenon ; but his explanation 
ig tainted with the false science of his time. It is quite certain 
that the phenomenon is due to the atmospheric vapour, but I 
am rather at a loss to give a more satisfactory explanation. The 
dispersion direct rays of the sun z#/o the minute drops 
resulting from a partial but wide-spreading condensation of the 

. aqueous vapour in the upper strata of the air, might account for- 
the milky or roseate appearance of the sky at morning and 

‘evening time. > Besides, the interposition of a light cloùd in the 
way of the sun’s rays does not impair the transparency of the 
drops, and the blue sky may be visib&. eNow, in the mornings 
and evening the rays ethe sun arè almdst parallel with the 
horizon ; they traverse the whole expanse of the sky, and’ their 


apparent conyergence Sn the both sides is only due to the same 
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igh ghat of the moon in the {* optical illusion which shows us the two rails of @ railway track 


or the walls of a tunnelgas converging. . 


interesting, and I would beg yoy, Sir, to noticé it in NATURE, 
dealing, however, with this ong communication as you may 
deem proper. , *,-. Marc DEcHEVRENS 
Zi-ka-We1 Observatory, near Shanghai, (China), August 28 
e 





Habits of Scypho-Medusz 
THe communications to NATURE of Mr. Archer (vol. xxiv. 


. p- 307), and of Mr. Alexander Agassiz (vol. xxiv. p. 509), on 


, completely by wispy cirri. 


the subject of Medusz lying upon the bottom with their ten- | 
tacles upward, lead me to forward some observ#tions which I 

made on a similar habit of Meduse in the island of Simbo, one 

of the Solomon Islands. 
small mangrove swamp, which lies mclosed in the low point 
that forms the south shore of the anchorage. Numbers of these 
animals of a large and dirty-white colour were lying lazily on 
the mud at the bottom of the water, which varied in depth from 
one to three feet, with their. umbiellas lowermost, and a mag- 
nificent mass of arborescent tentacles well displayed. -When 
one of them was disturbed and turned over with a stick, it 
immediately began to contract the wmbrella,until, after swim- 


ming a short distance, it resumed its former position on the _ 


bottom, of tentacles upward. The dark mud which formed the 
bottom of the swamp was composed of decayed vegetable mat- 
ter—low confervoid growths, and a few infusoria and living 
diatoms. But I invariably observed, after raising several of 
these Medusæ from ‘the bottom, that a layer of white sand 
covered over the place where each had lam, its light colour 
forming’a marked contrast with the dark mud around. The 
form of these patches of sand corresponded with the outline of , 
the animal ; but when the Medusa lay in its usugl position, the 
umbrella completely concealed them from view. The sand was 
sometimes fine, at’ other times coarse, and was derived from the 
coral and trachytic rocks in the vicinity, with occasionally frag- 
ments of shells intermmgled. The sand did not adhere to the 
surface of the umbrella, S a 

_The Medusæ measured generally some eight or nine mches 
across the umbrella, and appeared to belong to the Rhizosto- 
mide. H. B. Guppy 

H.M.S. Zark, St. Christoval, Solomon Islands, June 29 
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Prof. Owen on Primitive Man - 


In the. first number of Zongman’s Magazine Prof. Owen 
criticises an article of mine on Primitive Man, in the Fortnightly 
Review. In doing so, he quotes some words from my article, 
which are there given as a quotation from Prof, Schaafhausen. 
He procéeds to make them the text of his paper, as though the 
opinions expressed in them were my own. On the question at 
issue—the Neanderthal skull—I am not competent to form 
any personal opinion; I merely abstracted the opinions of 
Rolleston and Schaafhausen. Prof. Owen would hardly have 


. 
“« 


+ 


spoken in the same lofty magisterial tone had he attributed those “ 


opinions to their real authors, whose reputation can take care of 
itself. The respect I feel for Prof. Owen’s work makes me 
deeply regret the necessity for this explanation; but I cannot 
allow.him to quote as mine words whith I placed between 
inverted commas, attributjgg them at the came time to their real 
author. 





Magnetic Arrangement of Clouds 


THERE is a turous arrangement of clouds which, , though 
seen myself for the first time this year, may doubtless*have been 
observed ty others, though Ihave never seen it referred to-any- 
where. Light clouds of the cirrus formation apparently at great- 
elevations range themselves round two poles—one about in the_ 
direction of the magnetic north pole, and the other in that of the 
south. The space between the two poles is filled more or less 
The exact point where the various 
threads or wisps should form themselves into a pole I have 
never been able to clearly see, owing to the dense stratum of 
vapour which even on the clearest ay accumulates at the horizon. 
On Sunday, October 29, the arrangement above noticed: was 
remarkablydistinct in the afternoon, .. C. H. ROMANES - 

Worthing J 
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ERANT ALLEN ? 
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Let this explanation be worth what it may, the fact in įpself is, ' 


The Medusa in question frequents g g@ 
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. The Umahlebe Tree of Zululand * - 
THE word “‘umdhlebe” does not, I think, appear Yn Dohne’s 


* 1 Zulu-ķġaffir Dictiongry.” I presume it to be a derivative from 


è be found iw part iv: of Bi 


“ord i 


the root A/aéa, Which Dohne interprets as denoting, among other 
things, the giving of pain, Some mative tales af the tree will 
ishpp Callaway’s ‘‘ Religious System 


' of the Amaznlu,” in which it is asserted that ‘‘ there are several 


kinds, not gne kind onl¥ of umdhlebe; some are small,” I 

should be disposed to thmk the kernel of fact will be found to 

hig in native observation of thg deleterious properties and weird 

aspects of certain Luphordiacee. H. M 
Charlton, November 4 


The Weather ° 


THE past month has probably been one of the wettest on 
I have registered here 5°14 inches of rain during the 
month; only on seven days out of the thirty-one has the gauge 
shown less than o'r; ‘and on three days out of the seven rain 
has been recorded. pene J. M. FOUNTAIN ' 
Hillingdon, Uxbridge, November 2 ` . 








ON THE GRADUATION OF GALVANOMETERS 
FOR THE MEASUREMENT OF CURRENTS 
AND POTENTIALS IN ABSOLUTE MEASURE 


"THE RE are several methods by which galvanometers 

may be graduated so as to measure currents and 
potentials in absolute measure, but they all involve, 
directly-or indirectly, a comparison of the indications of 
the instrument to be graduated with those of a standard 
instrument, of which .the constants are fully known for 
the place at wyich the comparison is made. There are 
various forms of such standard instruments, as, for example, 
the tangent galvanometer which Joule mace, consisting of 


- a single coil of large radius, and a small needle hung at its 


centre, or the Helmholtz modification of the same instru- 
ment with two large equal coils placed side by side at a 
distance apart equal to the radius of either; or some form 
of “dynamometer,” or instrument in which the needlé of the 
galvanometer is replaced by a movable coil, in which the 
whole or a known portion of the current in the fixed coil 
flows. The measurement consists essentially in deter- 
mining the couple which must be exerted by the earth’s 


~ magnetic force on the needle or suspended coil, in order 


-value of that quantity in absolute units.. 


to equilibrate that.exerted by the current. But the former 
depends.on the value, usually denoted by Æ, of the hori- 
zontal component of the earth’s magnetic force, and it is 
necessary therefore, except when some such method as 
that of Kohlrausch, described below, is used, to know the 


The value of H may be determined in various ways, 


and I shall here content myself with describing one. 
-or two of the most convenient in practice. 


The easiest 
method is by finding (1) the angle through which the 
needle of a magnetometer is deflected by a magnet placed 
in a given position at a given distance, (2) the period of 
vibration of the magnet when sygpended horizontally in 
the earth's fieldy so as to be free to turn round a vertical 
axis. “The first operation. gives an equation involving the 
ratio of the magnetic moment of the magnet to the hori- 
zontal component ŻY of the terrestrial magnetic force, the 
second an equation involving the product of the same 
two quantities. I shall describe this method somewhat 
in detail, ` ` 

A very convenient form of magnetometer is that devised 
by, Mr. J. T. Bottomley, and made by hanging within 
a closed chamber, by a silk fibre from 6-to Io cms. 
long, one of the little mirrors with attached magnets 
used in Thomson’s reflecting galvanometers. ‘The fibre 


._ is carefully attached to the back of the mirror, so-that 


“the magnets hang hor@Montally and the front of the 


mirror is vertical The closed chamber for the fibre 
and mirror is very readily made by cutting®a narrow 
groove to within a short distance of each end, along a 


. bad . 


‘tween the back and front ef the circular space 








ehelix by a strong current of electricity. 





bd a r vw 
wiece’ of mahogany about 10 crys. long. ‘This groove is 
widened at one end to a c{rcular space a little greater,in , 
diametgr than the-diameter of the mirror. he piece of 
wood is then fixed with thatnd dowh in athorizontal base- 
piece of wood furnished with three lefelling-screws. The 
groove is thus ‘placed vertical; and the fibre carrying the 
mirror is suspended withkin"it by assing the free end o 
the fibre® through a small hole at the tipper end®of the 
groove, adjusting*the lepgth so that the mfrror hangs 
within the circular space at the “gottom, and, fixipg the 
fibre at the top with wax. When this has been done, the 
chamber is closed by ‘cowering the facd ôf the®piece ot 
wood with a stripeof gtasspwhiga may be eithér kept in 
its place by cement, or ‘by proper fastenjngs which hold it 
tightly against the wood. By making the distance be- 

madle and 
its diameter very little. greatey than that of ibe mirror, 
the instrument can be made very nearty,“*deag beat,” < 
that is to say, the needle when defected 
angle comes to rest at.once, almost without oscffation 
about its position of equilibrium. A gnagnefometer can 
be thus constructed at a trifling cost, and it is much more 
accurate and convenient than the magnetometers fur- 
nished with long m@gnets,frequently used*for the deter- + 
mination of Æ ; and as the poles of the needle may always . 
in practice be taken at the centre of the wutror ethe calqi-- 
lations of results are much simplified. L. - 

The instrument is set up with its lass front in the 
magnetic meridian, and levelled so that the mirror hangs’ 
freely inside its chamber. The foot of one of the levelling . 
screws should rest in a small conical hollow cut in the 
table or -platform, of another in a V-groove the axis of 
which is in line with the hollow, and the third on the 
plane surface of the table or platform. When thus set up 
the instrument is perfectly steady, and if disturbed can in 
an instant be replaced in exactly the same position. A ‘ 
beam of light passing through a slit, in which’a thin ver- | 
tical cross-wire is fixed, from a lamp placed in front of ` 
the magnetometer is reflected, as in Thomson's reflecting 
galvanomeéter, from the mirror to. a scale attached to a 
lamp-stand, and facing the mirror. The Pamp and scale 
are moved nearer to or farther from the mirror, until the 
position at which the image of the eross-wire of the slit 
is most distinct is obtaine@ It is convenient to make - 
the horizontal distance of the mirror from the scale for 
this position if possible dne etre. The‘lamp-stand + 
should also have ¢hree levelljng screws,for which the , 
arrangement of conical hollow V grogve afid plane 
should be adopted. The scale shqld be straight, and 
placed with its length in the magnetis nerth and south > 
line, and the lamp ‘should be so placed that the incident 
and reflected rays of light are in an east®*and west vertical 
plane, and that the spot of light ‘falls Near the middle 
of the. scale. To avoid errors due to, variations of 
length in the scale, it should be glued to ¢he wooden,” 
backing which carnes it, not simply fastened with drawing 
pins as is often the case. . 

The magnetometer having ebeen thus set up, four or 
five magnets, each about r0 cms. long ande'r cm. thick, 
and tempered glass-hard, are made from steel wire. This 
is best done as follows. From ten toitwenty pieces of 
steel wire, each perfectly styaight and having. its ends, 
carefully filed so that they are at right angles to its length, 
are prepared. These are tied tightly into a bundle with 
a binding of iron wire and heated to redness in a bright. 
fire. The bundle is then quickly removed #m the fire, 
and plunged’ with its length vertical into cold water., The 
wires are thus tempered glass-hard without being seriously 
warped. They are then magnetised to saturation in a 
A horizontal 
magnetic east and wgstdine passing through the mirror is 
now laid down on™ convenient pMefrm (made of wood 
-put together without iron and extending gn both sides 
of the magnetometer) by drawing 2 line ‘through that 
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point at right angles to the dir tion in Which a long thins i as described above in the magnetic north and south line, 


magnet-hung by a Single sil re there places itself. 
One of these magnets is placed, as shown in F Sg: with 
its length ix? that line, and &t suck a distance that a 
convenient deflectior®= of the needlg is produced. This 
deflection is noted and the deflectingemagnet turned end 
for end, and the deflection agai noted. Mrake-in the 
sme way a pair of obsefv&tions with the magndt at the 
samesdistanee on thesopposité side of tke magnetometer, 
and takegthe mean of fill the Observations. These de- 
flections frém zero ought to be as nearly as may be the 
same, aifd if the magnet is properly placed, they will 
exactly agree ; but the efggct of a slighe error in placing 
the magnet will be nearly eliminatéd by taking the mean 


~ of all*the deflettjons as the deflection of the magnet for 


that position, The exact distagce in cms. of the centre 
of the deffecting magnet from the mirror is also noted. 
The ‘sam operation îs gone through for each of the 


. magnets, which? are @arefully kept apart from one another 


- Me 


* couple must be balanced 


duringethe experiments. The results of each of these 
experirfentsegive equation involving the ratio of the 
magnetic moment of the magnet to the value of H. Thus 
if denot® the magnetic moment of the magnet, 72’ the 
magnetic moment of the needle, 27 #he distance of the 
centre of the magnet from the centre of the needle, 2 Z the 
distance hetweeg the poles of the magnet which, for a 
atfiformly magnetised magnet of the dimensions stated 
° 


| 
| 





‘Fig. 1. 


above is nearly enough equal to its length, and 22’ the 
distance between the poles of the needle, 7, /, and Z” 
being all measured in cms., we have for the repulsive force 
(denoted by F in Fig. 1) exerted on the blue! pole of the 
needle by the blue,pole of the magnet, supposed nearest to 
m I 
A , 22° al” r= 
since the value of 7’ is small eompared with 4 Similarly 
for the attraction exerged on the same pole of the needle 
by the red pole of the Magnêt, we have the expression 
ue “hs 
2l' 20° GFF 
by the m@gnet on the blue bole of the needle is 
. . >% . 
mene I I mo. r 
Fard G- OF P) nee APF 

Proceeding in a precisely similar manner, we find 

that the magnet m exerts an attractive force equal to 
va 

w TTE The needle 


m Fr 

is therefore acted on by agcouple which tends to turn it 

round the suspending fibre as an axis, and the amount of 

this couple, when the angle of deflection is 6, is plainly 
ar 

FTP 


the needle, as- in. Fig. 1, the value o 
« 


Hence the total repulsive force exerted 





on the red pole of the magnet. 


equal to wm! cos @& But for equilibrium this 


by wm H sin @; hence we have 
the equation :— 3 i 
; M o EA. tan 4 (1) 


The angle 6 is to be measured thus:—The number of 
divisions of the ‘scale which measures the deflection 
divided by the number of such divisions in the distance 
of the scale from the mirfor, is, if the scale is place 

* The convention accordjagMto which magnetic Polarity of the same kmd 
as that of the earth’s northern regions is called blue, and magnetic $olarity 


of the same kind®as that ẹf the earth’s southern regions is called red, 1s here 


doped , The letters a, R, 4, rin the diagrams denote blue and red e 





6, is 





equal to tin 26. i 


\Instead:of in the east and west hosgontal line through ° ° 


the centre of the needle, the, magnet may*be placed, as 
represented in Fig. 2, withdts length east and'west, and its 


centre in the horizontal north gnd south hne through the e 
centre of the needle, If we take 7, s’, /,/’, and 7 to have | , 


the same meaning as before, we fave for theglistance of 
either pole of the magnet from the needle, the expression 
N74 Ë, Let us consider thé force acting on one pole, 
say the red pole of the needle. The red pole of the 
magnet exerts on it a repulsive force, and the blue pole an 
attractive force. Each of these forces has the value: 
me om I : 

al ah PEE But the diagram shows that they 
equivalent to a single force, F, in a line parallel to the mag- 
net, tending to pull the red pole of the needle towards the 








left. The magnitude of this resultant force is plainly 
mO W, $ M In the same wa. 
TETI EE TEET ‘i 


it can be shown that the action of the magnet on the 
red pole of the needle is a force of the same amount 
tending to pull the blue pole of the needle towards the right, 
The needle is, therefore, subject to no force tending to 
produce motion of translation, but simply to a “couple” 
tending to produce rctation. The magnitude of this 
couple when the needle has been turned through an angle 


s vem’ 2} cos é nent 
= If there be 
al (r+ P? TEND 
equilibrium for the deflection 6, this couple must be 
balanced by that due to the earth's hovizontal force, 


cos @ 





which, as before, has the value sz’ H sin 6. Hence 
equating these two couples we have— 
A = (r? + Z} tan 6. (2) 


Still another position of the deflecting magnet relatively 
to the needle may be found a convenient one to adopt. 
The magnet may be placed still in the east and west line, 
but with its centre vertically above the centre of the needle, 
The couple in this case also is given by the formula just 
found, in which the symbols have the same meaning as 
before. 

The greatest care skould be taken in all these experi- 
ments, as well as in thase which follow, to make sure that 
there 1s no movable tron in the vicinity, and the instru- 
ments and magnets shculd bekept at a distance from any 
iron nails or bolts there may be in the tables on which 
they are placed. i 

We come now to the second operation, the determina- 
tion of the period of oscillation of the deflecting magnet 
when-under the influence of the earth’s horizontal force 
alone. The magnet 1s hung in a horizontal position in a 
double loop formed at the lower end »of a single fibre of 
unspun silk, attached by its upper end to the roof of a 
closed chamber. A box about 30 cms. high and 15 cms. 
wide, having one pair of opposite sides, the bottom and the 
roof made of wood, and the remaining two sides made of 
plates of glass, one of which can be shided out to give access 
to the inside of the chamber, answers very well. The fibre 
may be attached at the top to a’horizontal wire which can 
be turned round from the outside so as to wind up or let 
down the fibre when necessary. The suspension-fibre 
is so placed that two vertical scratches, made -along the 
glass sides of the box, are in the same plane with the 
magnet when the magnet is placed in its sling, and the 
box.is turned round uncil the magnet is at right angles to 
the glass sides. A paper screen with a small hole in it is 
then set up at a little distance in such a position that the 
hole is in hne with the maghet, and therefore in the 
same plane as the scratches. The magnetometer 
should b@ removed from its stand and this box and sus- 


pended needle put in its place.. If the magnet be now ® 
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the suspended magnet. 







deflected from its pasition of equħibriu'n and then allowed 
to vibrate roufid a vertical axis, it will be seem through 
the small hole to pass and re-pas® the nearer scratch, 
andaf obsemwer Reeping his eye in the same plane as 
the scratches can easily tell without sensible error the 
instant when the magnet “passes through the position ef 
equilibrium. Or, a line may be drawn across the bottom 
of the box go as to jouf the two scratches, and the ob- 
server keeping his eve above the magriet and in the piane 
Qf the scratches notes the instant when the magnet going 
in the proper direction is just parallel to the horizgntal 
line. The operator should deflect the magnet by bring- 
ing a small magnet near to it, taking care to keep the small 
deflecting magnet always as nearly as may be witheits length 
in an east and.west line passing through the centre of 
If this precaution be neglected 
the magnet may acquire a pendulum motion -about the 
point of suspension, which will interfere with the vibra- 
tory motion in the horizontal plane. When the magnet 
has been properly deflected and left to itself its range 
of . motion should be allowed to diminish to about 
3° on either side of the position of equilibrium be- 
fore observation of its period is begun. When the 
amplitude’ has become sufficiently small, the person ob- 
serving the magnet says sharply the word “Now,” when 





' 
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the nearer pole of the magnet is seen to pass the plane 
of the scratches in either direction, and another ob- 
server notes the time on a watch having a seconds 


hand. With a good watch having a centre seconds 
hand moving round*a dial divided into quarter-seconds, 
the instant of time can be determined with greater accu- 
racy in this way tkan by meang of any of thé usual 
appliances for starting and stopping watches, or for regis- 
tering on a dial the position-of a seconds hand when a 
spring is pressed by the observer. The person observing 
the magnet again calls out “ Now” when the magnet has 
just made ten complete to and fro vibrations, again aftér 
twenty complete vibrations, and, if the‘amplitude of vibra- 


- tion has not become two small, again after thirty ; and the 
other observer at each instant notes the time by the watch,’ 


By a complete vibration is here meant the motion of the 
“magnet from the instant when it passes through the position 
of equilibrium in either direction, until it next passes through 
the position of equilibrium going in the same direction, 


- The observers then changg places and repeat the same 


operations, In this way a very near approach to the true 
period is obtained by taking the mean of the results of a 
sufficient number of observations, and from this the value 
“of the product of a and H can be calculated. 
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For a ‘small angitlar piee 6 of the vibrating 





magnet from the positiônfof the eqùilibrium the equation 
of motion is . ` i i i 
a° o 4% Hgo ¢ - 
ass." 


where ps is the momént of jnertia of the vibrating magnet 
round ag axis through ‘its centre at Night angles to 1s 
length. The solytion of this equatign is x A 


6= Asin} a/R- Bt E 


B ‘ 
and therefore for the period of oscillatiot 7 we have 
THad dee F k s 
m 
Hence we bave- ô Ces 
n? ° P 
m H = S ©, o 


Now, since the thickness of the magn&t is Small compared ay 
o 


with its length, if W be the mass of the magne p iv W, 


+ i . $ . 
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and therefore e 
S on A = wee T 4 (3) 
combining this with the equation (1) already, found we 
get for the arrangement shown in Fig. I. a i 
m=2. n? (2 — i (j —_ W. 
and a A 
H= 8 rer . (5) 


a3 PF = Py tan 6 | 
„If either of the other two arrangements be chosen we 
have from equations (2) and (3) o * 


24 we ty Wand, . ©) | 


m? =o. ay 
4 wl? YW (7) ‘ 
3 0? +27) 7* tan 6 

Various corrections which are not bere made are of’ 
course necessary in a very exact determination of A: 


and 
H? = 


The virtual length of the magnet, tlrat is, the distance _ ` 


between its poles or ‘‘centfes of gravity” of magnetic 
polarity, should be determined beg WPeriment nand allow- , 
ances should be made for the Magnitude of the arc of 


vibration ; the torstonal rigidity of the’ suspension fibre . 


of cocoon silk of the magnetometer in the deflection ex- 
periments, and of the suspension fibrg of the magnet in 
the oscillation experiments; the rictibnaleresistince of 
the air to the motion of the magnet ; the virtu&l increase 
of inertia ‘of the magnet due to motion 8f the ‘air in the 
chamber ; and the effect of induction in altering the mo- 
ment of the magnet. 
lation of 6° is a diminution of the observed value of T of 
only gy per cent., and for an arc of 10° of sy per cent. 
Of the other corrections the last is no doubt the ‘most 
important; but even its amout& for a magnet of glass- 
hard steel, nearly saturated with magnetism, and in a 
field so feeble as that of the earth, must be tery small. 
The deflection-experiments are, as stated above, to be 


` 


performed with several magnets, and when the period of e 


oscillation of each of these has been determined, the magne- - 
tometer should be replaced on its stand, and the deflection 
experiments repeated, to make sure that the magnets have 
not changed in strength in the mean time. Tee ngth of 
each magnet is then to be accurately determined in centr- 
metres, and its weight ip grammes; and from these data- 
and the results of the experiments, the values of # and of 
H can be found for each magnet by the formulas investi-. 
gated above. Equatiqn (§) 1s to bẹ used in the calcula- 
tion of 7 when the “arrangements oMmagnetometer and 


The correction for an arc of oscil- > , 


deflecting magnet, shown in Fig. 1, is adopted, equation ` 


(7),,vhen that shown in Fig. 2 is adopted. ` 


` 


` 
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‘ aera aan of weight and length. The me 
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' ington, had togindertake a search (which proved unsuc- 


. graphical researches, and parttcularly to the successful 
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The object of performing the experiments with several 
magnets, is to eliminate as f#r as possible, errors in ne 
of the 
values of H, fofind f6r the several nfagnets, is to be taken 
as the value of H af the place of tbe magnetometer. We 
have now to apply this value sovthe megsurement of | 





gurrents. . Ga ANDRew, GRAY 
o * (To be continued.) 7 ‘ Š 
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THE, ITALIAN EXPLORATION OF THE 
3 MEDITERRANEAN 


BELIEVE it will Merest tle numerous readers 'of 
NATYRE, ‘efpecially those who have studied the 
unpgrfint subject of the degp-sea fauria, or who are 
geologist® to learn that the further exploration of the 
Meditergg nean ghis® year® on the part of the Italiar 
Government, Ras n@t been fruitless, although it has been 
shore I have just received a letter from Prof. Gigliol, 
of Fldtencé the purport of which I will, with his permis- 
sion, now give :— 3 
It seenfS that this summer the surveying-vessel, Wask- 


cessful) for sope imaginary @oral-banks in the shallow 
sea between Sigily and Africa, besides her usual hydro- 
gtaphical work, and that consequently very little time 
could be’ dévoted to deep-sea exploration. However, 
Prof. Giglioli was allowed to accompany the hydrographer, 
Capt: Magnaghi, with the chance of taking any favourable 
opportunity that might occur. He thus got three deep- 
sea hauls: the first near Marittimo, in 718 metres, or 
about 389 fathoms ; the second, half-way between Sicily 
and Sardinia (lat. 38° 38’ N., long. 10° 4o’ E.), at a depth 
of 1583 metres, or about 857 fathoms, when a very rare 
and peculiareabyssal fish (Paralepis cuvieri), was obtained. 
That day (August 15) was also appropriated to hydro- 
trial of Capt. Magnaghi’s new water-bottle, as well as to 
the marvellous work of his new currentometer, a mast 
valuable discqvery, by means of which the direction and 
force of sub-marifie currents can be accurately determined 
at any depth. A large new trawl was used, and brought 
up a block of newly; formed limestone, which had been 
hardened with recent shells of Pteropods embedded in 
its mass. «The thir@eapd last deep-sea dredging was 
made on September 1, between Tayolara in Sardinia, 
cand Montecristo, in 904 “inetres, or about 490 fathoms, 
with indiffererftt results: e will send me the shells for 
examination. The Italian Ministry have promised hum 
that a whole ‘month-néxt.year will be allowed for deep- 
sea exploration. i J. CWYN JEFFREYS 
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WIRE GUNS! 
í II. 


has been necessary,to dwell thus at length on the 
hoop method of construction 1n order to contrast it 
with the wire system, which we now proceed _to describe, 
A wire gun consists first of an internal tube, the function 
of which is to contain the rifling, and to transmit the 
internal pressure to the wfe which is coiled upon it, and 
‘which gives the strength. This tube no doubt has a 
certain amount of strength of its own, but this is ‘not its 
real functi The gun may be so designed and con- 
structed that the tube is never in a state of tension. it 
may therefore be made, and possibly with advantage, of 
hard cast iron. In the 3 inch breech-loading gun made 
by tHe writer in 1860, the tube was of cast-iron 4 inch 
thick, and this gun has been, severely tested withou 
injury. Hard cast-ingg possesses mapy advantages, an 
amongst others that of great economy as compared with 











the steel tub@s nowegenerally used ; but whatever -be the 
* Continued from R “4 y 
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material of the tube, its principal function is to contain 
the rifling and tragsmit the strain to the wires coiled , 
around it. : “8 ar ry 

Upon the inner tube isewound steel wire, square’ or 
rectangular én section. The tube is mounted in a machine 
Similar to a lathe, and the wire is coiled upon one or more® 
cylindrical drums, which are fixed horizontally on-axes 
parallel to the tube and provided with proper apparatus 
for regulating the féed and tension. The tensions having - 
been first calculated, the coilitlg begins from the breech- 
end where the end of the wire 1s made fast. When the 
muzzle end is reached the wire is coiled back again to the 
breech, and this process goes on till the whple of the coils. 
are in place. The end of the wire is then made fast, and 


the gun, so far as strength to resist a bursting strajpge 


which is called circumferential strength, is concerned, i 
complete. . 

Before proceeding to show how the longitudinal strength 
is provided for, it will be well to devote a little time to - 
the substitution of coils of wire for the hoops above 
described, pointing out as we go along the superiority of 
the wire system. It has already been shown how im- 
portant it is in the hoop system that the initial tensions 
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of each hoop should be accurately calculated and applied, 
This is no less necessary with the wire coils, and it would 
at first appear that this must involve very intricate and 
tedious calculation. In the case of the gun represented 
in Diagram C, it was stated that the same strength which 
was given by 4 coils of steel, making with the tube a total 
thickness of 222 inches, might be obtained by 63 inches . 
of wire, but supposing the wire to be bth inch square in 
section there would b&required no less ghan 67 different 
coils and tensions, and as it is desirable to use even smaller 
wire for the first portion of the cc ils, there would probably 
be not less than 80 01 go coils and the same number of 
teasions to b£ calculated. A formula has, however, been 
lean which makes these calculations comparatively 
simple. 
to another diagram, E, which represents the state of 
strain of the interior of a wire gun, or rather of the wire 
portion of it, on which alone we depend for circumferential 
strength Assuming the wire to be very small, say jth 






‘of an inch square in section, the strains are represented 


very nearly by the curved Ine BNM. The coils between 
the inner circumference, z e. the first coil, and the point N 
are all in compression, the maximum being at C; at N is 
the neutrel point, when the wire is neither in compression 
nor tension; and from N to F all the coils are in tension, 
the maximum being at F. 


In order to make this intelligible we must resort ` 
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~ Now if we gonsider the case of any one coil, suchas The ultimate strength therefore of such a gun increases 


. that at the position K, we see that when the gun is com-, 
* ©  pieted,it is under qonsiderable compression, but whilst the 
construction i$ proceeding, when the coil at this point is 
- being laid on, it 1s laid on gind@r zenszox, which tension is 
e reduced by every successive additional coil unt *it 
attains the state-of compression shown ın the diagram of 
the finished structure. The question therefore to be 
solved is this, What is the proper tension for putting on 
the coil at K, so that when?all the other coils are put on, it 
may be in the required state of compression? "This 
- problem must be solved for every individual coil.» This 
having been, done, each coil is laid on by automatic 
machinery with its proper tension, and the finaf result is 

. that shown in the diagram. 
"* When the full internal pressure of the explosion 
operates, the result is as follows —Every coil is brought 
up to the same tension simultaneously and ‘exerts the 
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e % same resistance per square inch of section throughout the 
whole thickness of the gun as denoted by the fine Ho. 
e . 
T , Fic. 


in the simple ratiqof th@ number of coils, 4 result not 
attainable by any other mode of constructioy, and-this is 
the first advantage ‘ver te hoop *systém. The second 
is, that there is no fear ‘@f* error through maccurate work- 
manship or ginequal shrinkage. ə tensions of the wire 
coils.are actually measif&ted by ghe maehine by which they 
are iat on, instead of bang zzfrréd from pfesumed 
accuracy of workfnanshig or umfgrifit shiinking power of ` 
the material, In the next place there is no qa®zer from 
latent defects. The wire is not subject to such defects as 
thick hoops are, and can moreover be edsily tested before 
itis applied. THen again" the g#rocess of construction is 
simple and expeditious, it is the substitufion of acgurate 
automatic machinery for: very highly skilled, labour. 
Beyond this it is much le@s costly, for although thee wire 
itself costs a high price pergton gs compared with the 
raw material used in the hoops of the, Wog!¥iclfuns, yet 
when the labour and work in the latter is taken into 
account, it will be found that it largely exceeds Hat of 
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the wire gun ton for ton, and as was before pointed out, 
the wire gun of eqtal strength can be made very much 
lighter. . 

In a paper read before the Testgieon of Civil Engineers 
in 1879 the writer estimated the cost of a muzzle- 
loading 20 inch gun weighing 150 tons, constructed on 
the wire principle, at £5,041, or £33 16s. per ton, We 
believe that the price paid by Governmegt to Sir Wm. 
Armstrong for the 100-ton guns produced from his firm 
was £16,000 each, or £160 per ton. . - 

We now proceed to the question of longitudinal strength. 
In the old guns, as well as the present Woolwich guns, 

` the Armstrong, Whitworth, and Krupp guns, the longi- 
tudinal strain between the breech and the trunnions is 
borne by the chase of the gun itself, that is to say, that 
the same material which has to resist the enormous cir- 
cumferential strain has aj the same time to resist a very 
intense longitudinal strain. Now it has been generaily 
maintained that although this 1s very large in the gross, 
yet when it is divided by the sectional arm of the chase, 
it is comparatively small per square inch of section, This 
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-is a very great mistake as was pointed out several years 
ago by the late Sir William Palliser. Thedact is, that 
this strain is no more uniformly divided over the sectional 
area of the chase than is the circumferential strain between 
the inner and outer circumfere&ices. a 

Sir Wm. Palhser devised a method of breech construc- 
tion which has since been adopted at Woolwich, by means 
of which the longitudinal strain is much more equally 
distributed, and since then the accident of a breech blow-, 
ing out has been comparatively rare, and we believe has 
never occurred in Sir Wm. Palliser’s own guns. It has 
always been a difficulty with many people to understand ° 
how the breech is to be secured in a wire™en. It is 
obvious that the coils of wire afford no longitudinal 
strength, and the general idea has been that it was there- 
fore necessary to resist the whole longitudinal strain by 

éhe inner tube. , 

e The writer has ajvays maintained that no real diffi- 
culty exists, and tlfat thé connect» between the breech - 
and the trunnions should be by meags of material quite 
ingependent-of and placed outside of the coils of wire. 
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It was in this way that Itis gu made in 1860 was can- 
structed, and we believe the same principle has been 
adopted by @apy. Schultz in the wire guns built ugder his 
directions by the French Governtňent, Thus the circum- 
ferential strain is provided for b$ dhe portion of material, 


“and the lengitudin#l strain hy qnother, and it does not 
° oe 
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the tensions tS such an extent as to render all the caleu- 
lations of strai? useless. Now if this be an objection, it 
applies with far greater force to the system of hoop con- 
struction than to that of wire, but as thére is much mis- 
coùception on this point it is desirable to say a few words 
about it, 

.In the first place, it is a mistake to suppose that the 
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admut of ~ doubt that this is fat preferable to subjecting - 
the same material togtwo strains at right angles to each . ° 
other at one and the same tinte. ` %e Paes: . 
Another objection has beén taken to wiré guns, and it 

py It if well know:f that guns become heated by 

ring, and it is thought that his heating would disturb e 

x . 

“l 
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Fig. 3. 


heating ot guns depends chiefly dn the heat absorbed by `% 
the metal from the powder gases. Though this heat is : 
very intense, its application is for a very small fraction of 
a second, and it may be shown that in this very short 
time only a small amount of heat can be absorbed by 
the surface of the gun exposed to it. It may further 
be shown, that during the very short time the heat is 
° : eo 





applied, it can only be transmitted by internal conduction 
to a very small depth into the rfetal of the gun. But as 
guns do heat by firing, how is this to be accounted for 
The reason seems to be thefollgwing. By the explogion 
of the powder, aonsiderable amount of mechanical 


_ energy is „absorbed in expanding the gun agafnst the 


elastic form-of tfe material. «When the projectile leaves 
i‘ = 4 i è Ld e . 
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the gun, the internal pressure is removed, the mechanical 
energy is thus given Lack, but as it does no external work, 
it appears in the form of heat, which remains in the metal . 
of the gun, until it is dissipated by convection through the a 
surrounding air. - 
We ere quite aware that this explanation does not e 
agree With the views of some physicists of great reputag 
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tion. For instance. in a recent. discussion at the Institu- ° 
tion of Civil Pngineers, Dr. Siemens asserted that not a 
single unit of heat would be set up in the body of the gun 
by compressive -a€ton, and maintained that the whole 
heat produced was due to the heated praducts of com- 
bustion of the powder. But an experiment recorded Sy 
Hirn in his Treatise on Thermodynamics seems to sup- 
-port the Vien we have above set forth. He found that if 
an elastic bar of india-rubber was extended by tension it 
grew sensibly warmer, if ¢hen it was allowed to contract 
by the gradual decrease of the extending force, it cdoled 
again to its original temperature; but if on the contrary 
it was let go suddenly, ıt did not cool, but remained at its 
bigher temperature. In the one case the mechanical 
energy was given out in work done in the extending force, 
This is 
exactly what happens in the gun. i 
There is moreover another cause which operates in 
heating the body of a gun. The explosion of powder is 
an.impact. Now in the impact of two elastic bodies one 
portion of the ws viva is expended in ovegcoming the 
elastic force of the material; another portion is converted 
into heat, and this portion remains in the body after the 


` elastic force has restored it to its original form, and can 


only be got rid of by convection. 

Thus there are two causes operating in heating a gun 
exclusive of the very small effect due to the heated pro- 
ducts of combustion. Let us now examine what would 
be the result of this heating upon the various constructions 
of guns. 3 

Take -first the homogeneous gun, of which the state of 
strain is represented by diagram A, page 12, The strain 
at the inner suffface of the gun during explosion 1s about 
27 tons, whilst at the outer circumference it is only 3 tons 
per square inch. Now when the internal pressure is re- 
moved, the energy stored up in this strained mass 15 con- 
verted into heat, and we may suppose the amount of heating 
to be directly as the amount of energy so converted and | 
inversely as the quantity of material heated. This being 
so, it follows that the inner layer of the gun would be 
heated nine times as much as the extreme outer layer by 
reason of conversion of energy, but the mass heated in 
each layer being in proportion to its length, and the 
lengths being as 44 to 193, or as I to 4'3 nearly, the rise 
of temperature would be as 4'3 X 9 to 1, Że. thirty-nine 
times greater in the innermost than in the outermost 
layer, and it is easy to see how this inequality of tempera- 
ture must cause great internal strain by expansion, and 
thus weaken the gun. ~ S 

Let us now consider the case of the 9-inch gun, the 
strains of which are shown by diagrams B, and Rẹ AS 
regards the steel tube, the result of the explosion is to 

-change the inner surface from a state of compression of 
Ir tons to a state of tension of 12 tons per square inch, 
and the outer layer, from about 7 tons compression to 
about 2$ tons tension. Whilst this 1s going on the tube 
is giving out work in aid of the powder guns until it 
arrives at the ngutral state, after Which it ıs absorbing 
work ; the whole tube is therefore cooling. Now let us 
take the outer'hoop. The effect of the explosion here is 
to increase the initial tension of 6 tons to 17 tons at the 





inner, and from 2 tons to 4$ tons at the duter surface. 
Now when ‘the internal pressure is removed the energy 
given out is, expended, first in the compression of the 
tube, and this part of the energy gives rise to no change 
of temperature, but the whole of the rest of the energy 
represented by 11 tons at the inner-and 2} tons at the 
outer surface is converted into heat, and taking into con- 
sideration the masses the relative rise of temperature will 


peas H 


is to 23, ar as 414 to I nearly. Thus it ap- 


pears that whilst from this cause the tube is cooled, the 


e hoop is heated and expanded, which is equivglent to 


eeducing the initial shrinkage of the hoop. 


~~ d 
But we have still to u with thé heat set up by the 
percussive force ofethe e&plosion. This we may assume 
to be ome direct function gf the igducegl sttain. It will 
therefore, as 1egafds the tube, bea maximum at the 
inner and will be zer@ af the outes surface, whilst ‘it will 
be greater at the inher, syrface of tke hoop as compared 
with the outer in the proportieneof ,11°fo 24 (assyming ¢t- 
to vary directly with strain)e K . 

Lastly, as regards the heat imparted from the p&wder 
gases. It may be shown that inthe very siort time of 
the operation this is confined to a very thin layer of the 
inner surface of the tybet, The, final result then is, that 
the inner surface*of the tibe W Heated, whilst the outer 
surface is probably actually cooled, at the same time the 
inner surface of the hoop is considerabl} heated, aad the 
outer surface also heated, though to a much less degree. 
The effect of the changes neust therefgre ge g weaken 
the gun, though in a very different mannee fromthe case 
of the homogeneous gun. ee 

We come now to the wire gun, diagram Ę& Here-the 
work done by the powder gases is presented by the 
arm BHOMNB, less the area BCN, that is, bf the area 
CHOMNC. When the internal pressure 1g removed, the 
whole of this is con¥ertedeinto heat, but a portion of this 


between C and N would be neutralised*py the cooling - 


effect of the wires whilst converted into m€chanical energy 
in passing from the compressive to thegneutral State, and 
consequently the heating of the gun, though not abso- 
lutely uniform throughout, would be very nearly so, ` The 
heating from the percussive action would also.be nearly 
uniform, being rather greater towards the inner surface. 
Now it can be shown that if a gun properly constructed 
either with hoops or wire be uniformly heated, the strains 
are not affected, and it therefore follows that in the wire 
gun the effect of heating is very slightly to alter the condi- 
tions and strength of the gun, and the wire gun, there 
fore, isin this respect far superior to the hooped systems. 

We have now pointed out the difference in the mode of 
construction with hoop and with wire, we have compare! 
the two systems and shown that for strength, facility, 
and economy of construction, the wire sysiém has greatly 
the advantage; we have refuted the objections which 
have been taken to it, and the task which we undertook 
is completed. Doubtless it Will occur to our readers to 
ask how it is that a system, which promises so fair, and 


which was brought prominently forward upwards of a ` 


quarter of a centuty ago, hasenever till quite yecently 
been tried by the gun-makers. How 1s itethat millions 
upon millions have been spent At Wodwich on héop guns 
and that this system has been persistently neglectéd ? 
We know that not only was it browght Before the 
Ordnance Select Committee, twenty-seven years ago, and 
that not as a mere idea; but accompanied ‘with experi- 
mental facts, which. as the late Mr. Bidder, then (1860) 
President of the Institute of Civil Engineers, stated 
publicly, established such a prémdé facie case as should 
have received the attention of Government, but we Know 
further that at various times sinée it has been fruitlessly 
urged tHat trials of the system should be made. - 
We presume that those who had the decion of such 
matters were so satisfied with what they were doing, and 
had so much confidence in their own system that. they 


never gave their serious attention to what they thought to. * 


be the dream of a'theorist. The inexorable logic of facts 
seems, however, at last to have come into play, and we 
believe that the recently-constituted Crdnance 
is at present seriously engaged in the reconsideration of 
the whole subject of gun, construction, and that wire guns 
will be admitted to be within the region of practical gun- 
making. s : 

We trust it may beesos and that the system may be 
fairly tried, but in oder that the trim may be fair, it is 
essential that it be conducted with dug regard to those 
pringiples which it has beex our object to explain—that 
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the initial tensions “of the wire cês be duly calculated 
and applied “We ‘insist spdfidily on this, because not 
only has the Woolwich practice hith€rto been to treat the 
shrinkage quesgion iw a hap-kasard yule of thumifmethod, 
but also Sir Wiliam Armstrong, jn his late address as 
President pf the Institution of Qjul Engineers, made 
light of the precise degree of inițial tension tand spoke of 
*the teadency of the.expltsive force to effect an adjust- 

ment of the strains ° ° , 
e gannot too strofgly protest against such a view, as 


crude an@ unscientiffc, and any results which may be 


obtaine@ from guns so constructed must be inconclusive 
as regards the principleof wisg canstryction. 

In concluding-this arthle we bring before our readers 
sketches of thre types of wire guns showing the applica- 
tionefthe principle. The firgt is a heavy muzzle-loading 
gun, deSigned. by the wnter for land defences (Figs. 
`I and 2). » The gum is furnished with rollers on the 


> trunnions at ©, and®recoils up a curved inclined plane, 111, 


whig’ is mounted on a turnable, so as to be capable of 
training ing any direction in azimuth. The elevation is 
given by a hydrablic’lift at K. The construction of the 
gun is shown in Fig. 1, in section, AA is the inner tube; 
BB the wire oiled on it; C the bgeech plug; EE is a 
heavy casting pf cast iron, ag@inst which the breech plug 
rests, and which also forms the trunnions, GG; KK 1s a 
cast-iron casing covering the chase of the gun, and 
attached’to’the oasting E E by strong iron bolts, FF. In 
this gun there is no longitudinal strain on the chase; the 


recoil being taken up by the insertion of the heavy mass | 


behind the breech plug and by the force of gravity on the 
ascending planes of the carriage, aided by compressors, 
The second type, Fig. 3, 1s a muzzle-loading gun 
mounted on an ordinary carriage. The main trunnions 
are behind the bieech and are connected to the carriage 
trunnions Beby side links c, so that the longitudinal strain 


is transmitted direct from the breech to the carriage with- - 


out the intervention of the chase of the gun. 

Figs, 4 and 5 represent the type for heavy breech-load- 
ing guns. In this case the breech plug is fixed in a 
massive block, A A, which slides backwards and forwards 
along the side fds, BB. Through this block passes an 
eccentric shaft, C, which terminates on each side in the 
side rods B. When the eccentric is in its forward posi- 


` tion the sliding block closes*the breech. Inthe backward 


position the breech i$ gaen and the gun tops up on the 

forward trunnions E, so as to allow of the introduction of 

the chasge arshown in F¥g. 5. Wheh the charge 1s in- 

troduced the preponderance is restored to the breech end, 

the gun Talls back, its normal position, the eccentric is 

removed, he breech tlosed, and the gun is ready for 
kd 


In all thesg cases it is obvious that there is no longi- 
tudinal strai on the chase of the gun, and it is obvious 
that so far as construction is concerned there is no limit 
to the possible size of the gun. ; 
JAMES A. LONGRIDGE 
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BEN NEVIS OBSERVATORY 


HE.conditians of weather on Ben Nevis are now such 

as to render it impracticable and hazardous to con- 

tinue the daily observations satisfactorily. J have there- 
fore judged it best to discontinue them, after a very 
successful season, under the auspices of the Scottish 
Meteor@Bital Society, of five months from June 1, with- 
out the break of assingle day. The work at the six 


~ intermediate fixed stations has, I gm very pleased to say, 


‘been well and generally punctually kept up throughout, 
and I trust that much good will result. Simultaneous 
observations were of course made at the observatory at 
Achintore, Fort: Veffiam, The Ste%enson’s screens at 
these statiens hgve now been made firm by wire 


_ stays to withstand the storms of winter. Yesterlay 








Colin Cameron, the edide, accompanied me. The track 
was snosved up, and it was necessary fo force a way 
through great bank& and dyfts of snow. The average. 
depth was two feet; once we got off ous course in the 
blankness of thick cloud fog and trackless snow. To-day 
éhe weather was very bad of the summit, the hut was 
partly filled by drift, and te south-east gale was so” 


violent at times that I could hafdly make way. Possibly - 


Ishall attempt weekly or periodical ascentS during the 
winter to keep up the registragions of the rain-gaugesapd . 
selg-recording thermometers. 

I have to-day commenced provisionally a three-hourly 
system of observation, at Fort William (including 3 a.m.). 
The special features are sea temperature, zone, and the 
reading and setting of the self-registering instruments on 
each occasion. Of course all the other usual elemegaga 
are three-hourly observed also. Further particulars are 
reserved for a future number. CLEMENT R. WRAGGE 

Fort William, November 1 





THE OYSTER INDUSTRY OF THE UNITED 
STATES 


VERY complete account of the history and present 
condition of -the oyster industry of the United 
States has been recently prepared by Ernest ‘Ingersoll, 
under the direction of Prof. Baird, United States Com- 
missioner of Fisheries. The importance of this industry 
it is not easy to over-estimate, and the United States 
Government deserve every credit for their efforts to pre- 
serve and extend it. A 
As having an important bearing on tķe question, the 
oyster-beds of the maritime provinces of Canada are 
briefly referred to. The eastern coast of the province of 
New Brunswick is washed by the Gulf of St. Lawrence ; 
down in the bottom of the Gulf lies the long, iriegularly , 
shaped Prince Edward’s Island, between which and the 
mainland flow the shallow but troublesome currents of 
Northumberland Strait. The shores on`either side of this 
Strait are for the most part low bluffs of reddish soil and 
sloping meadows ; there is little solid rock, few prominent 
headlands, but a continuous line of shore, shelving very 
gradually into water, nowhere deep; many rivers come. 
down along the coast of the Gulf, and at the mouth of 
each there is an estuary proportionate to the size of the ` 
stream, from the mighty channel of the St. Lawrence to 
the miniature bay of Bedeque. Most of these estuaries 
are shallow, and most of them are protected from 
gales. This condition of affairs seems well suited for ' 
oyster growth, since nearly all of these estuaries either 
contain or contained large colonies of these mollusks. 
Except at its western end, Prince Edward Island is 
engirdled with oysters. That most beautiful salt-water 
lake in the world, the Bras d’Or, which occupies the 
whole interior of Cape Breton Island, fattens multitudes 
of oysters, These Canadian oysters are of large size,and _ 
have thick, strong sheils; oysters with shells trom eight 
to ten inches in length are not extraordmmary, The best 
are not the longest, but those with straight and narrow, or 
evenly-rounded shells. Al the oysters on the eastern 
shores of Noyth America, belong to the species known as 
Ostrea virginiana, which embraces many varieties, of 
which O. doreals is perhaps the best-marked. Except at 
wholly unsuitable places, it is to be found almost without 
interruption from the northern shores of the Gulf of 


Mexico and the coast of Florida to the Canadian districts - 


just referred to. It is, however, said not to be found 
along the eastern shores of Maine, nor in the Bay of 
Fundy, though the shells, in a semi-fossil state, are dug 
up in quantities from the deep mud in the’ harbour of 
Portland, Maine. a 

Mr. Ingersoll gives a very interesting account of the 


former &xtent and condition of the native beds in the ® 
‘ Gulf of Maine, and of the evidence of the immense con-* | 
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sumption of the oyster by-the Indan tribes. The shell 
mounds discovefed are of immense size, and the shells 
<e themselves reached a, quite monstrofs dimension; the 
animals “vere lsilled” either by fire, or by smashing in 
» the shell at the attachment of the adductor muscles, and 
- possibly. even by the opening® of the shell by stone knives.e 
n many localities north of Cape Cod, the disappearance 
of the oyster- has, been’ comparatively recent. Some 
ascribe this to the pollution of the water by mills, but 
Prof. Verrill thinks a change of climate may have had 
something to do with it. Oyster culture has been triéd, 
but unsuccessfully, on this coast; a great business in 
“laying down” oysters is still carried on at Wellfleet. 

Coming sout® of Cape Cod, wé find Buzzard Bay and 

Vineyard Sound, early known fore their fine beds of 
paral oysters. More than a century ago, strict regula- 
tions were made about their take and export, but ‘these 
beds would seem to be nearly worked out. 

The charter of Charles II. gave the colony of Rhode 
Island (1683) free fishing in every form. -At one -period 
large quantities of oysters were destroyed for the sake of 
the lime in their shells. Now statutes are in force 
specially guarding the mollusc, and the oysters are now 
yearly increasing in quantity and lessening in price, and 

-e over 960 acres of oyster-ground were let in Rhode Island 
in 1879. About one-half of the oysters raised are natives, 
and the other half are Virginia oysters brought to the 
grounds to be fattened. The probable amount of capital 
invested in this district may be about 1,000,000 dollars, 
and the yield and value as against this is about 600,000 
dollars at wholesale prices. 

‘ The Virginia trade began some fifty years ago, when 
Capt Farran gathered a sloop-load of some 600 bushels. 

i Now the profits of a single firm in 1856 were 25,000 dollars 

a year. en the native supply grew slack, very successful 
‘ efforts at cultivation were made. Out of seven to eight 
thousand acres marked for oyster-culture in New Haven 

Harbour, only one-half are in use. One proprietor 

Operates on 1500 acres, and full details of the various 

methods of culture adopted are given in this report. : 
Coming further south, the southern shore of Long 

Island was early famous for its oysters, and we know, 

how the old blue point oysters were relished by the 

Dutch settlers. In 1853 they were sold for an average of 

ten shillings a hundred from the beds. In 1873 Count 

Pourtales called attention to their getting scarce, and 

since 1879 it has required an importation of 100,000 

bushels of seed to keep up-the supply. This seed then had 
only to be gathered, or was worth but little, now its price 
has increased threefold, The principal market now-a- 
days for these Blue Points is Europe. In the markets of 
. «London they commanded a high price, retaining their 


Lae 


supremacy over all‘ other sorts, until in 1879 when the |, 


seison being a bad one, the oysters grown in Staten Island 

.-, Sound surpassed them. Not only are they of a superior 
flavour, but they have a round thin shell, and are of a 
medium size. The Rockaway district supplies an immense 
quantity of oysters; it is but the westrn end, of the south 
shore of Long Island. ‘While most of the stock finds its 
way to New York, lately the oysters from this district have 
found their way into the European market, selling as 

“ French” stock. In New York Bay the growth of trans- 
planted oysters is fairly rapid, and a great many are sent 
from there to Europe. In New York City the oyster trade 

is of very considerable-importance, which centres itself, 

- in two localities at the foot of Broome Street, East River, 
and of West Tenth Street, North River. The quantities 
handled each year in the city has been approximately 
estimated as about 765,000,000 oysters. A large number 
go to England, where the “Blue Points” having lost 
favour, the “ East Rivers” and “Sounds” have taken, in 
a measure, their place. Between October 9, 1880, and 
eMay 14, 1881, being one season, there was exported from 
New York to Europe a total of 70,768 barrels, of ‘which 


of 


° ‘ e «86 ` 

68,140 barrels went to Liverpool. , Each barrel contained 

on an average 1200 osete ae ; 
Along the New JerSey shore a large quantity of oysters 

are raised, and the western sRore of Delaware’ Bay is the | 

scene of planting the soyithern oysters,*which are brought 

annually from the Chgsapeake, and*age fattened for the ` 


markets of Pililadelphia.e Bhis city is „credited with an é> 


intake of @ysters, amounting in 1886 te about 800,008,000, 
but thén, unlike New York, this quaatity is rot whglly 
consumed in Philadelphia, but isTy part distribatgd to 
the surrounding ‘regions, but the calculation Ras been 
made that this million-pegpled city cosstmes “on an - 
average during half the year, ,000,000. The retail 
trade gives employment fo over 3500 people. , p 

The oyster fisheries of Maryland are among the ntost 
important in America, and ig is claimed that the béd&e of 


Chesapeake Bay, about equally divided between*the two. ` 


States of Maryland and Virginia, confain she bestapysters 
inthe world. The oyster trade of this fegion is immense, 
giving employment to thousands. A body of police eith 
a steamer and two tenders, with eight slogps, watch hourly 
over the grounds, but the territory to be watched is so 
vast—the beds of Maryland extend for a distance of 125 
miles—that the poliaé sometimes fail to catch illegal 
dredgers, and serious encoutters, as inthe winter of 1879-. 
80, have occurred. e ee, 

It cannot be too often asserted that even the splendid 
beds of this district may, by unrestricted dtedging, become 
exhausted. ' Properly protected and cared for, this wealth 
might be increased manyfold. Thirty years ago we read, , 
the depletion of the beds at Pocomoke Sound and in, 
Tangier seemed a thing impossible, now from want of a 
period of rest they have fallen off in their produce, the 
former by four-fifths, the Jatter by two-thirds. The 
statistics of this great fishery extends over many pages. 
It was at Baltimore the “steamed” oyster trade began, 
and this'city, the great oyster market of the United States, 
packs more of this mollusc than any other city in the 
world. . z 

In North Carolina the business in-oysters and their 
culture is of small proportions, and not mucheis known of - 
the fisheries of Georgia. Of-the, oystêr interests in 
Florida there is little to be said. Coming to the Gulf of 
Mexico, the Mobile supply mugt be noted, as they have a 
high reputation for excellence. The New Orleans 
market is supplied from an extewsedl coast cémprising . 
the whole water frontof North Mississippiand Louisiana. 

-Appended to this report there 1s a condenSed atcount 
of the anatomy and- development of the oyster, taken . 
from the memoir of Dr. W. K. Brookg, ofthe Jghn Hopkins . 
University -of Baltimore, and accompanied by a full 
series of drawings of the growth of the youug oyster. 

t ` 
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NOTES $: 

THE following is the list of names nominated for the Council 
of the Royal Society to be balloted for on November 3f:— 
President, William Spottiswoode, *M.A., D.C.L., LL.D. 
Treasurer, John Evans, D.C.L., LL.D. Secretaries : Prof. 
George Gabriel Stokes, M.A., D.C.L., LL.D., Prof, “Michael 
Foster, M.A., M.D. Foreign Secretary, Prof. Alexander 
William Williamson, LL.D, Other Members of the Council; 
Prof. W, Grylls Adams, M.A., F.C.P.S., John Ball, M.A. 
F.R.A.S., Thomas Lauder- Brunton, M.D., Sc.D,, Prof. Hein- 
rich Debus, Ph.D., F.C.S., Francis Galton, M.A@#¥.G.S., 
Prof. Olaus Henrici, Ph.D., Prof. Thomas Heory Huxley, 
LL.D., Prof, E. Ray Lankester, M.A., Prof. ‘Joseph Lister, i 
M.D., Prof, Joseph Prestwich, M.A., F.G.S., Piof, Osborne 
Refnolds,-M.A., Prof, Henry Enfield Roscoe, B.A., LL.D., - 
Marquis of Salisbury, .A&G., M.A., GQgbert Salvin, M.A., 
F.L.S., Warington W. Smyth, M.A., F. G.S., “Edward James’ 


Stone, M.A. F.R.A.S. P ~ a 
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- THE death is amognced, at the eazly age of thirty-two years, ¢ was there during the signing of the American and other treaties, ’ ` 
of Prof. Marino Palmieri, Professir of Physics at Naples Uni- | and was ¢ven in this, early time constantly employed by the on 


‘ 


ra 


versity, and sg well known for hig seismological researches. We 
hope to refer to Palmigh's work In an eafly number. 
e 


We also. regret to apnbunce the death of Prof, J. Th. Rein- 
hardt,, Professor of, Zoology at*C@penhagen University and 
Tospect&r of the Natural History Museum of that city, an, orni- 

’ tholowist of ‘great merit; Be died ag Copenltagen on October 23, 
aged séxf-gix. Thé deeth is also announced of Dr. F. H. 
Troschel Professor of Zoology at Bonn, and of Dr. Julius 
Friedlander, the head of, the yèll known Berlin. publishing 
house and scientific agency Of that name. . 

„PROF. Vircudw has had a serious attack of illness, but we 
are gti to learn from the latest imtelligence that he is slightly 


better. ė e 


eo e 

WE see fom The Pazette of Montreal that the meeting held 
in thee city on October 26, in connection with the proposed 
visit of the Gritish eAssociation’ to Canada in 1884, was large 
and influengial. Much enthusiasm was displayed at the prospect 
. of the Association’s visit, and several resolutions were passed 
guaranteeing a ty welcome end every provision for the 
success of the pleeting, and the comfort and entertainment of 
the visitors. A large committee was appointed to carry, out 
arrangements, and at the close of the meeting a considerable 
sum, was subscribed as a guarantee fund. Dr. Sterry Hunt 
stated: that in 1884 the American Association would probably 
meet at Newhaven, at sucha time as to admit of the English 

visitors attending both meetings. ` 


On October 9 was unveiled, at the University town of Wiirz- 


* burg, amemorial to Von Siebold, the celebrated Oriental savazt, 


For some yet past the Horticultural Society of Vienna has 
collected subscriptions” for this purpose, and it is interesting to 
note that 4 considerable sum was subscribed amongst the 
Japanese, although they have already erected a colossal stone to 
his memory at Nagasaki, Siebold was the greatest of all the 
students of Jap@#during what may be called the Dutch period, 
that is, from about 1620, when all Europeans except the Dutch 
were expeléed from Japan, down to 1854, when Perry succeeded 
in making the first of the recent treaties with that country, 





During thistime the fa@ilasies for the foreign student were few. . 


The members of fhe Dutch factory were gonfined to the settle- 
ment at Deshima, which was about the size of a small London 
' square; all egress, exgept onecertain rare occasions, was denied 
to themy and this thtercourse with the people was confined to 
-, the few. itterpreters and officials employed to watch their 
movements, Ontea year the head of the factory, with a small 
suite, journey overland to Yedo with presents to the Shégun ; 
but while on the road the foreigners were as closely guarded as 
_ prisoners, ahd“wl- opportunity of conversation or intercourse 
with fhe pecple was denied them, Notwithstanding these 


unpromising circumstances, however, Kaempfer, Titsingh, Thun- |. 


berg, and espesially Siebold, succeeded in obtaining the materials 
for works,which will for years to come retain ‘their position as 
the very best works in the country. About 1820 Siebold was 
e appointed surgeon tothe Duteh forcesin Java, and in 1826 made 
his first voyage to Japan, where he became physician to the 
factory at Deshima, He seems first to have.acquired a sound 
knowledge 9f the language, and then, through the native 
employés, to Lave. procured books as he required them. For 
eight or ten years hè remained quietly in Japan, accumu- 
lating vast stores of information for subsequent use, and 
journeying occasionally with the annual mision to Vedq 
On his return -to Europe he rogeeded to publish‘ his 
great works, ‘' Faue® Japonica,” an@ “Flora Japonica,” 
the expenses of which were defrayed, we believe, by the 
King of the Netherlands, He @gain returned to Japan, and 
4 í e 


‘ 





Japanese Government in advisingsthem hay to thread their way * ” 
through the difficulties of zheir néw position. On one of his pre. 
vious journeys to Yedo he hati received permission to reside there ' 

for a period, provided he taught western medicine to a number of ®, 
Japanese students. He got into serious danger through having . 

in his possession a complete native map of Japan, Which one of a 
his pupils had succeeded in conveying to him, The latter is sajd 
to hve lost his life, and Siebold returned to Deshima. On his 
second return to, Europe with his large collection of Japanese 
books, maps, specimens of the artistic productions of the country, 
of the fauna, flora, &c., he was received with honour by the ' 
Emperor of Russia and other European potentates. He the . 
commenced the publication in parts of his Magnum opus Nippon, 
which he never hved to complete. This work might with much 
justice be styled the Encyclopedia Japonica, Besides native 
works, every book published in the East in European language 
was consulted. Whatever the labours of subsequent students, , S 
large sections of this book, such as the history of European dis~ 
coveries in the Eastern seas, -will always retain their value. 
After, his death his vast collections were distributed among 
various museums on the Continent. The larger share, as was - 
only natural, went to Leyden; but the British Museum suc- < 
ceeded in obtaining his splendid library of Japanese books and 
maps, A 3 


THE August number of the Mittheilungen der deutschen Gesell- 
schaft of Yokohama contains several papers of much interest. - 
The numerous and curious New Year's customs of Japan are- 
described by Mr. Sataro Hirose, a native medical student, while 
Mr. Schiilt gives a topographical sketch of Mount Fugi and its 
neighbourhood. Dr. Scheube contributes a long paper on the 
food of the Japanese. He wus enabled, in the-college with ` 
which he is connected, to examine the food of various classes, 
and from his statistics, meat appears to play but a small part in 
the nourishment of the people, Rice occupies-about $0 per : 
cent, of their total diet, Dr. Baelz describes the various 
inffectious diseases of Japan, and Mr, Leysner furnishes statistics _ 
for the past ten years of the climate of Niigata, the principal 
town on the West Coast. The number and value of the contri- 
butions of this small society—it numbers only forty-nine resident 
members—would be little short of astounding, did we not recol- 
lect that most of the Germans employed by the Japanese Go- ` 
vernment are men of scientific attainments, and.devote much- 
study to the country in which they live. 


We have received from M., Georges Dary, of Paris, a note 
commenting on Prof, S. Thompson’s article upon Electric . 
Navigation. M. Dary informs us that the source of power upon 
which M. Trouvé has fallen back is a*bichromate (primary) 
battery weighing only 120 kilogrammes, or less than one-tenth 
of the accumulators use by Mr. Volckmar in the iron launch 
Electricity, This battery, M. Dary states, hfs an electromotive 
force of 96 volts—equal to that of the 45 accumulators—but he 
does not state what strength of current it will furnish, nor for how 
many hours, M. Dary adds that 500 similar apparatuses—he 
does not say whether this means 500 boats, or 500 batteries, or 
s00 motors—like that used by M. Trouvé in navigating the Seine . 
in his skiff, have already been exported from Paris. This ee 
bichromate battery, it appears, has enabled M, Trotivé to under- 
take journeys which with little exaggeration may be called long 
voyages, as, for example, from Havre to Rouen; and there are __ 
numerous owners of electrical boats who run every day between 
places twelve or fourteen miles apart, using two sets of cells for 
the run. We are glad to be able to do to so ingenious an 
inventor & M. Trouvé the justice of making more widely known e 
the real progress which he has made in this matter. 


> * 
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Seeds A COLOSSAL statue “of George S SEE and another of P thorough investigation with the morg recent.aids of microscopical 
` James Watt, both after models by Prof. Keil, are fow being | art, of the mucous megbrane®f the bladder and urethra of both ~ 
a oe _ completgd i in the studysof’ theeeminent German sculptor, Herr | sexes, egpecially with reference,to their gland- contents, and the 
-` Bock, and are mtended for the tew Poly‘ectinic at Charlotten- | varying forms of the epithelial ‘cells in’ egpansion of the ducts. 
: burg, near Berlin. . The philosôphical facalt? pfopounds two subjects, oe of which | 
® Tie comet was seen af the Paris -Observatory by M. is an investiggtion and Setting forth of thf mode of deyelopment ` 
X _ Bigourdan, gne of the avtronomers, on October 23.. It was of the flower of our common miSiletog (Viscum albug:), with - 
iy | found to be very brilliant, The observation was presented by | criticat consideratiomof the literkture of the subject» b 
k yy . e e ‘ J 
M. Mouchez, with two: others done by M. Thollon at the Nice Mount Erna has for some days been showing. Great and 
Observatory. “The sodium lines, which were very brilli 
3 i increasing activity, emitting flashes of fire and dense volumes — 
September 18,-had-wholly disappeared on October 9, when the | of smoke, ; 
a comet was seeg for the first time after a very long opservation $ 3 ° ; 
of the sky. An Arabic.manusecript of thé year 136% fom which, Herr 
, Spee first meeting of the One Hundredth and Twenty-Ninth Gildemeister ae translated several extracts for ihe Gaiifingen 
Session of the Society of Arts will be held on Wednesday, Society of Sciences, affords ar{nteresting peep at nautical mitters 
November 15, when the Opening Address will be delivered by among the Arabians of those times® Theauthor deals separately, 
` _ Charles William Siemens, D.C. L., LL.D., F.R.S., Chairman with the ships of the Mediterranean, of t®e Infian Ocean, and 
of the Council, The follo papers are announce d for read- Red Sea, and of the Nile and other rivers. Jnter alia, he describes , 

y . ing at the meetings before Oe papers :—J. Hopkmson, D.Sc., a mariners compass ; and this is noteworthy, inasmuch ‘as only 

 _ FAR.S., Ice-making and Refrigerating ; ; W. H. Preece, F.R.S., one déscription of the instrument in an Arabian work has hitherto 

x Electrical Exhibitions; William A. Gibbs, the Artificial Drying beeni known (it is of date 1242). The following ís a curious 

. +» of Crops; P. L, Simmonds, the Utilisation of Waste; W. K. picture —*“ A ship [ofthe Ingian Ocean] carrie? generally four 
. Burton, the Sanitary Inspection of Honses, For meetings after divers, whose only duty is, when the water ris@s in the ship, to 
Christ T, H, E ` smear themselves with sesamẹ oil, stop their ffostrils* with wax, 
rist mas : J vans, the Modern Lathe; Capt. J. H. 
Colomb, R. N,, Collisi and, while the ship is sailing, jump into thegea, Each has two 
olom ollisions at Sea; A. J. Hipkins, the History 
pass , a hooks connected with a thin line; one of these he fixes in the 
` . of the Pianoforte ; J. Donaldson, the Construction of Torpedo 1 
, Boats: C. F. C FCS. T s Ae aaa wood of the sHip, and with the other he dives. He swims like 
oats; C. F. Cross. F.C.S., Technical Aspects of Lignification ; fish a littl h Wh 
W. N, Hartl F-R.S.E., Self-puri r AE a fish a little under the water, and uses only his ear. ere he 
ys. elf-purification of River Waters; | hears the trickling of water he stops with wax where there are hcles 
me” James J. DobbieD.Sc., and John Hutchinson, the Application 7 capa 7 , 
i stopped with palm stems, and where there is sewing, he often 
of Electrolysis to Bleaching and Printing.” Arrangements have 
passes a piece of cocoa fibre through the fixed ‘palin stem? The 
been made for Five Courses of Cantor Lectures :—On Dynamo- | thi thi 
lectrice Machi by Prof. Si thing is easy to him ; in a day he stops over twenty o! or thirty 
Electric Machinery, by Prof, Silvanus P. Thomson, D.Sc. ; on 
, leaks, The diver comes up, without ‘inconvenience, whether 
Solid_and Liquid Illuminating Agents, by Leopold Field; on there'is wind or calm.” ' 
the Decorative ‘Treatment of Metal in Architecture, by G. H. 
Birch ; on the Transmission: of Energy, by Prof. Osborhe THREE new Lyceums, in which instruction will be givèn in 
Reynolds,‘ M. A., F.R.S.; on Secondary Batteries, by Prof. Finnish, will be opened in a few weeks in Finland, at Abo, 
? Oliver J. Lodge, M.A., D.Sc. The usual short Course of Uleaborg, and Bjorneborg, thus raising the nysber of -Finnish 
Juvenile ‘Lectures will be given during the Christma: holidays | Lyceums to. eight. In_ the. Helsingfors University, lectures in, 
` “by Prof; Henry Nottidge Moseley, M.A., F.R.S.,-on the Finnish are delivered on all subjects in econnection, with the 
Inhabitants of the Ocean. Archæology and History of ‘the ‘north, as also in Botany by 
ry 
PROF, GEORGE M. MINCHIN will publish very shortly; atthe Pe anio; . ow? 

, Clarendon Press,.a work on  Uniplanar Kinematics of Solids | M. W. DE Fonvinig-E has just published (Hachette and Co.) 
and Fluids, with Applications to the Distribution and Flow of | 3 little volume on “La Pose du Premier Cable,” in which the, 
Electricity.” It aims at supplying a deficiency in the course of | Principal incidents connected -with this geat undertaking are 
mathematical physics usually pursued by the higher-class students told in a dramatic and popular mannere 8 s 
in our colleges and universities, by enabling them to enter into Mr. MUYBRIDGE has issued a series of his Well- tiowa instan- 
the study of kinetics with clear notions of acceleration and other | taneous pictures of animals in’ motion adapted Sathe zoetrope. 
leading’ conceptions which belong to the province of kinematics. | Those sent to us include the horse “nndet various conditions, the 

THE delegates of the Clarendon Press have determined to | deer, and the-dog. They are exact reproductions,of,the photo- 
issue a series of translations of important orginal papers in | graphs, and in their faithfulness to, reality.are a great improve- | 
foreign languages on biological subjecis, and have committed | ment on ‘the existing zoetrope pictures, Mr. Muybridge is - 

. the editing of these memoirs to Dr. Michael Foster, Dr, Pye- | preparing for publication a compte series of his original 
Smith, and Dr. Burdon Sanderson. It is proposed that the | photographs, adapted for his zoopraxiscope. 

j ar eae bégin with a single volime of about 750 pages, to | “Unper the title of ‘La Navigation Électrique ” ı (Paris, 
i a see three parts : the first to comprise the treatise af | Baudry), M. Georges Dary givesgsome interesting notes on 
RRA be His eee ie hte ee ae electric navigation, with special reference to the haere 4 

s okt o 
“The Functions of the Brain,” and a niemoit by N, Bubnof | sre Basse Light Popularly Explained,” by Mr. A. Bromley ° 

s and Prof. Heidenhain on “ Excitatory and Inhibitory Processes | yyolmes ; and Macmillan and Co. a useful manual of **Electric 

i : in the Motor Centres of the Brain”; and the third a series of , Light Arithmetic,” by Mr. R. E. Day, M.4. 
memoirs by Prof, Engelmann on “ The Structure and Physiology °, » ae aes - 

f of the Elementary Contractile Tissues:” It is intended that THe ‘Austrian Archeological Expedition to Asia Minor has: 

each part should be complete ig itself, and should be published returned to Vienna; and the objeets, found in the excavations 
separately. ie matie and packed in 167 ses Shave arrived there. 

e THE medical: faculty of -the Gottingen “University “has . ` Pror? SIMONY has recently ascended the Dachstein in order 
#nounced as a subject of prize competition, for 3883, a to mgke some exact measurements concerning the decrease of 
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the Dachstein glaciers., He found thet the so-called Karlseisfeld® 





-has since 1856 lost about 50-60 metres ue thickness, the middle 


‘Portion about®40-go megres. The decregse in the thi#kness of 
the ice is most noticeable in the high and steep descent from the 
middle‘to the lower portton of this gla&igr. Here a piece of the 
glacier-bed—a rock of about 30 metres in height Med 60 broad— 


- has been laid quite bare, "Up to 1856 the glaciers wefe steadily 


` manonieter, 


\ 


increasing, but since® then the gecreas? has been Equally 
incessan® o è A 
In theordinary, air thermometer the pressure of the air in the 
thermometric bulb is geneylly meastwed bý means of a mercury 
M. Sconecbeh, of Zurich (Archives des Sciences), 
employs, instead „of the -latter, a metallic manometer, of the 
Hotsiffger-Goldschmidt system. @€he bulb of the thermometer 
terminates in a capillary tubegto which the manometer is con. 
nected by*mdéags bf gnother capillary tube of lead. The space 
between the latter and the elastic membrane: of the manometer is 
filled with’ glycerine. M. Schneebeli believes the arrangement 
capable of” being: relly serviceable to industry, because of the 
simplicity f its construction and of the manipulations required, 
A mere readinggof the position of the mgnometric pointer gives 
the temperature, s < 


OUR ASTRONOMICAL COLUMN 


COMET 1882, ġ.—In consequence of cloudy mornings, it is 
stated that this comet was not seen ut Melbourne until 5 a.m, on 
September ro; it wa visible with the telescope till within one 
minute of sunrise, and its intrinsic brightness was estimated 
equal to that of the planet Jupiter. The tail was well defined 
and: bright, but extending only over 3° or 4° at most. At 5h. 
24m. 51s. a.m. its right ascension was gh. 45m. 46'6Is., .with 
o° 53°36" sofith declination.’ > N : oer 
- At Adelaide the comet was remarked from the observatory on 
the morning of September 9, but Mr. Todd reports that a police- 
constable had seen it a few mornings previously. 

Prof, Riccò observed it at 11 a.m. on September 22, with the 
Palermo refractor of 0°25 m. agerturé; there was a trace of a 
tail towards th@™meuth-west. At the same hour on September 
“23 “Prof, Millosevich saw it at Rome, and describes it as ‘‘un 
fiocchetto di lana disegualmente illuminato.” 

It appears by no means impaobable that with our larger tele- 
scopes the comet may be visible till the end of the year, or later, 
About the time of new meon, or at midnight on January 8, its 
place will be in R.A, 6h, 53m., with 23° South declination, 
“distant from the earth 2°21, and from the sun 2°57, so that it 
will be upon tlle meridian aj 11h. 40m. pan., with an altitude 
of more, than 15° at @reenwich. , ; 

With regart to the Gistinguishing Jette. which has been 
attached to the gomet in this column, Mr. T. W. Backhouse 
writes from Sunderland :—‘‘ Surely it 1s a mistake to call the 
present co Comet 4 1882.’ Is not Well’s comet a; the 
comet seen in the eclipse, 6; the great comet, c; Barnard’s 
comet, d; en@ Schmidt's, e?” On this point we should reply 
that the main or indeed only reason for attaching letters to’ 
comets as they are discovered is to afford a ready means of dis- 
tinguishing them while thay are under observation : when the 
orbits are catalogued the comets appear as I., II, IIL, &c., of 
a particular ygar. The comet of May 18 was only seen ‘for a 
minute during the totality of the eclipse, having been looked for 
unsuccessfilly morning and evening subsequently, at least by M. 
Trepied, It is not likely tf be mentioned except in connection 
with the eclipse, and there iz, consequently, no apparent utility 
in assigning a letter to it. We may take the opportunity to 
remark that M.. Trepied, who did not regard this object as a 
comet whifé he had it in view, has informed us in conversation 


- within the last fortnight that he is now quite convinced of its 


cometary nature. .. 


# ° 
THE NOVEMBER METEORS. —-T'he first’comet of 1866, in the 
track of which the periodical meteors of November are found to 
move, has probably just passed tht, aphelion point of its orbit, 
which is distant from ie sun 19°673, thè earth’s mean distance 
being taken as. unity. It may be iteresting to note the cha- 
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when the earth arrives at the destending node of the comet’s 
‘orbit on the evening of November 13. - 

On the morning of S 
favourably viewed in the vicinity, of London, anumber®f bright 
meteors diverged from a poiat not far from the radiant of the 
Wovember shower, . 








GEOGRAPHICAL NOTES * 


ACCORDING to the Russian newspaper Sibir, the meteorologi- 
cal&xpedition to the mouth of the Lena has started on board 
large boats provided with all necessaries for building a house, 
sand for successful wintermg. The station will be erected’on 
the Tumanskaya branch of the Lena, if [thg water is-deep 
enough in this branch to allow the passage of the boats. It is 


hoped that, with the exception of the three summer months, in 


reports of the station will reach Yakutsk regularly, They 
be sent, first, by M. Jurgens to Bulun} thence they will be for- 


warded to Nerkhoyansk, where they will be taken up by the * 


post, which will run twice a month instead of once every four | 
months as* before. In the summer, the fendra being covered 
with water, messages can be sent only wd the Lena ; they will 


be taken by the merchants who leave Bulun for Yakutsk, as ~ 


soon as the ice is melted, and reach Yakutsk ih the end of July; 
another message can be sent with the returning fishernien, who 
reach *Yakutsk in September. 


THE Germania, which conveyed the German North Polar Ex- 


pedition to Kingawa in Cumberland Sound, has returned to y 


Hamburg. When the Germania left Kingawa on September 6, 
the observatory was completed, so that observations had already 
begun. ‘Besides the twé larger expeditions sent out by the 
German Government, Dr. Koch has also been’sent to Labrador 


in order to establish meteorological observatories among the ~ 


missionary settlements of the Moravian brotherhood. Dr. Koch 
arrived at Hoffenthal Port ôn August 10, and was liberally sup- 


ported by the missionaries, -All the stations set down in the , 


programme, viz.: Hoffenthal, Zoar, Nain, Ramah, Hebron, , 
and Obak have now been established, A meteorological station 
has also been established on the Falkland Islands, It is to form 
an intermediary between the stations on the South ‘American 
continent and that on South Georgia, and also to help in render-, 


-ing more valuable the observations made on hoard of ‘vessels 


passing through the neighbouring seas. Capt. Seemann, who 
was sent to the Falkland Islands by the Deutsche Seewarte, 
feports that work has begun. 

A DESPATCH, dated September 19, has been received in 


Stockholm from the Swedish Meteorological Expedition at 
Smith’s Observatory, Spitzbergen. It states that observations 


are being regularly made, and that all was well with the . 


members, 


THE November part of Hartleben’s ‘‘ Deutsche Rundschau 
fiir Geographie und Statistik” contains articles on land forma- 
tions in the Sunda dis:rict, by Jos. v. Lehnert ; on the position 
-of women in the life of peoples, by Dr. M. Geistbeck ; on the 
North Sea according to the investigations of the Norwegian 
Expedition during the years 1876 to 1878, by Dr. J. Chavanne ; 
on the ethnography of Central Asia, by Prof. Ujialvy ; on the 
transit of Venus and the solar parallax,by Dr. J. Holetschek ; 
on the hydrography of Africa and the Welle problem, by J. 
Chavanne. There is good ethnographical map of Central 
Asia. ' 


į ; 
A CATALOGUE of the fine commercial collections in the 
Oriental Museum in Vienna has been issued, as also a small. 


“volume of ‘‘ Neue Volkwirthschaftliche Studien uber Constani- 


nopel und’ da$ anliegende Gebret,” In the latter, especially, 
the ornithologist will find several things to instruct hım, 


e 


THE Municipal Council of Paris has granted. unanimously a $ 


gold medal of 120/, to M. Savorgnan de Brazza, for his dis- 
coveries in Tropical Africa, $ 


` Ligut. Bove, together with the Italians of thë Antarctic Ex- 
pedition scientific staff, arrived at Genoa all well. 


THE well-known Bremen naturalist, Dr. Otto Finsch; to 
whose travels in Polynesia wg recently referred, has just 
retuned to Berlin, During the last six months the traveller’ 
was in New Guinea, and instituted anthropological comparisons 
‘between*thé Papuans and the Eastern Melanesians, 


ractér of the shawer under this cendition, should it be repgated accompanied’ by a native of New Britain, aged fifteen, His 
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sketches of Ney Zealand, New Britain, New Guinea, and the 


Caroline Archipelago are exceedingly wel) drawn anfl valuable. 
He brings‘about Ico gases of athnographical specimens intended 
for the few Ethhological Musen at Berlin. 2 





THE AIMS AND METHOD OF GEOLOGICAL 
INQUIRY» 
jy 


entering upon tke duties of this Chair I can hardly do 
better, perhaps, than try to set before you what are the 
primary aims and general bearings of that branch of natural 
science which we are about to study, and to indicate the nature 
of the problems with which it deals. In doing so I will endea- 
vour at the sae time to point out the method of research and 
the mode of reasoning which we must pursue if we are to be 
uccessful investigators, Geology (in which comprehensive 
I include mineralogy and pa'xontology), is. concerned in 
the first place with observaticns of minerals, rocks, ard fossil 
organic remains, and in the second place with the inferences 
which may be drawn from those observations. Its object is 
thus not only to note the nature and position of*the various 
materials which constitute the solid crust of our globe, but by 
processes of inductive and deductive reasoning to ascertain how 
minerals and rocks have been formed and caused to assume the 
different appearances which they now present. In few words, 
then, our science might be defined as an inquiry into thechistory 
or development of the earth’s crust, and of the several floras 
and faunas which have clothed and peopled its surface. It thus 
treats of the genesis of oceanic and continental areas —of mita- 
tions of climate—of the appearance and disappearance of suc- 
cessive tiibes of plants and animals, More than this, in reveal- 
ing the past it throws strong light upon the present, and has, 
perhaps, more than any of the cognate sciences, tended to revo- 
lutionise our conceptions of nature, ard to lead zoologists and 
botanists iato frifitful fields of inquiry which their own proper 
studies, no matter how assiduously prosecuted, could never have 
‘enabled them to reach, . 
Dealing, as geology Goes, with the operations of Nature in th 


past, it is obvious that before we proceed to interpret the record’ 


of the rocks we ought to have a clear knowledge of the mode in 
which Nature works at present. Without this preliminary 
knowledge, it is just as hopeless to attempt to decipher that 
record as it would be to endeavour to understand a page of 
Greek without having first mastered the grammar and rudiments 
of that language, We must turn our attention then, at the ves 

outset, to a study of those great forces by the action of whic. 

the crust of our globe is being continually modified. It is 
essential that we learn to appreciate the work done by the atmo- 
sphere, by frost and snow and ice, by rain and underground 
water, by rivers and lakes, by the sea, by plants and animals, 
and by the subterranean forces, before we can hope to recognise 
the different parts which those various agents of change have 
performed in the past. All geologists are agreed upon this, and 
are ready to acknowledge it as the chief article of their faith. 
Nevertheless, this obligatory article has, received different inter- 
pretations. Some, for example, have held that the preent 
condition of things must be taken as the exact type of all the 
phases through which the earth’s surface has passed, during the 
different stages of whigh we have any recognisable records pre- 
served to us in the stratified rocks of the globe, They admit 


~ that countless modifications of land and sea have taken place— 


that the climate of particular areas has@aried again ard again— 
that the subterranéan and volcanic forces have manifested them- 
selves with unvarying intensity, now in one place, now in 
another—but they hold that all these changes have been accom- 
plished upon the same scale and at the same rate as at present, and 
that, as a copsequence, the development of floras and faunas, so 
-far as that is dependent upon physical conditions, has proceeded 
no more rapidly in former times than in our own day. They do 
‘not, indeed, deny that in the very earliest stages of the earth’s 
history the agents of geological change must have acted with 
greater intensity than now, but of such a period, they tell’ us, 
we have no certain evidence treasured up in the sedimentary 
rocks, or at least such evidence, if it should exist, hás not yet 
been: detected.- Only allow‘time, they say, and the constant 
drop will wear away the hardest stone. The gradual elevation 
The Inaugural Lecture at the opening of the Class of Geology and 
Mineralogy in the University of Edinburgh, October 27, 1882 by james 
F.R.S. L. and E., Regius Professor of Geplogy and 

© Mineralogy in the University. à ‘ k . 
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of land, which is now going pn incertajn- parts of the globe at 
so slow a rate that some have been inclined to doubt whether 
there igany movement at all, would nevertheless guffice in time 
tó lift tracts now witltin tide Wash int® stuytndous table-lands 


and mountains, Nor isgit eecessary, we“are assured, to suppose ` 


that the apparent evidgnce of convulsive, rending eand displace- - 
ment of strafa, which is eften so conspiguous in the heart of 
great m@untain-chains and range, $s seally any proofeof paf- - 
oxysmal action. Adi the rupturing and qonfusion which wg may 
note among the. Alps and®not a few mountain-regjons, may 
quite well have been brought about,*we ae infosmed} in the 
most gentle and gradual manner. .. ° i 
Other theorists, again, gre*of opinion that, Ryhile the agents of 
change have ei ie bgen throu all time the same mn kind, 
they have yet varied again and again in éegyee, and that the 
present moderate condition of things cannot therefore Re taken 
as an exact type and pattem of all preceding phgses ia the 


world’s history... They cannot allgw that the elevation of moun-, ‘ 


tain-chains and the larger fractures and*displagementty of strata 
are the result of the repetition” of such sdall movements of the 
crust as are taking place now. Adinitting that considerable 
areas of the earth’s surface are rising at the ratesof a$ard or” 
more m a century, they yet cannot agree that this is a criterion by ` 
which to estimate the time required for the elevation of all 
protuberant parts of the earth’s crust; They rgmind us that in 
our own.day we have Rad experience of paroxysmal changes cf 
level, nor can they doubt that similar sudden Catastrophes must- 
have happened oftentimes in the lapse of ag&.- Tlfey-point to - 
the appearance of ruin and confusion which may be traced along 
a line of mountain-elevation, and maintain 
shattered strata are proofs of a more or less sudden yielding to 
enormous strain or tension. They do not deny that upheaval may 
have been going on over a given area at an extremely slow 1ate~~ 
during long periods of time, but they argue that a point wou'd 
at last be reached when the tension to which the strata were 
subjected could no longer be resisted. A sudden fracturing 
would at last take place—the strata would be violently dislo- 
cated, thrust forward, crumpled, and heaped, ag it were, in 
confused and steeply-inclined’ masses along the main line of 
dislocation. Again, it is objected to uniformitarian views: that 
these do not explain and cannot account for certain’ remarkable 
mutations of climate which are known to have occurred. ‘It is 
not denied tbat the earth has been receiving for untold ages the 
same annual amount of heat from the sun, hygeit is maintained 
that, owing to certain astronomical changes, and the modifica- 
tions induced thereby, that heat must have been very differently 
distributed over the glote at vagious epochs in the past. It is 
held, in short, that the climate both of the northern and the 
southern hemispheres has thus, been, fi€quently modified, and 
that in consequence of this the action of the geological agents 
has been influenced aĝain and agath—the decay and reconstruc- 
tion of rocks the oscillations of the land—and the development 
of floras and faunas having beefi altermtely accelerated and 
retarded according as extreme or moderate conditions prevailed. 
Thus each sehool has its own method of interpreting the 
fundamental axiom of our scilence—that the Present is the key to 
the Past. And as the primary aim of geologas to interpret 
the stony record with a view to the reconstruction of our earth’s 


history,-1 is obviously important that we should bg able to satisfy | 


ourselves as to which of these rival conceptio: most consonant 
with truth. In other words, we must, do our.utmost to ascertain 
which givcs the most reasonable jnterpretation of geological 
phenomena, Each view must in its turn be tested by an appeal 
to facts, and-a rigorous application of logicalanalysis, Probably 
we shall- find that while there is much to be said on both sides, 
we can agree entirely neither with the one school nor the other. 
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Before we are ın a position, howeyer, to discuss such questions, e 


we must first have ranged over a very wide field of inquiry, and 
obtained a thorough grasp of the principles of our science: 
Meanwhile, our chief concern in beginning our studies must 
necessarily be to detect resemblances between thewpzesent and 
the past. For every observation we make we must endeavour, 
to discover a correlative phenomenon if the present order of , 
things. And so long as %e confine our attention to the facts 
before our eyes and to the- more obvious interpretations of these’ 
Which are suggested by forces now in action, we shall not fail to 
be impressed with the uniformity of natyre. $ i 
We gxamine, let us*suppose, a section vf strata exposed upon 
the sea-shore or along the banks of a rivere Our knowledge of 
the different kinds of sedimeat in course of transportation and 
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accumulation af the prefent day ee Oe bnce to recognfe, 
in the conglomerate sagdstone and, shale of our section, simply 
the consolidated sediments of earlier timas, The' occurrence of 
fossils in the grata determines whether the deposits wergformed 


„in fresh water, br&kish® water, or the se\—whether near to a 


coast-land, or. at a greater distance feorg the shore, and so forth. 
If some of the fossily be of terrestrial erigin, while others are 
brackish- water and parine, we gain @ot only certæiu knowledge 
BF the Kfe of the period, bit? if the evidence be full efbugh, we 
may gven form more ordess reliable conclusians as tothe pitysical 
and climgtic conditions witch at ofe time existed in the locality 
under'dur @amination, "In short there are many almost obvious 
conclusions, as ave may term them, which ‘the appearances pre- 
sented by an individual exposure f*rocks must suggest to any 
observer who. has previou:Pbecome familia? with the operation 
of the natural foxcee in the. world around us, He simply com- 
pares the facts.with what is now taking place, and is: thus led to 
conc&ide that effects the same in kénd have been produced in the 
same way. . ‘ e 

Sometignes,fagwever, the rocks present appearances which are 
harder to interpret iff this obvious and ready manner. We ent 
counter, for example, a rock-mass having none of the features 
presented bye ordingry sedimentary strata, Instead of bemig 
made up, like conglomerate and sandstone, of rounded stones or 
grains, arr&nged in layers, it is entirely composed-of larger and 
smaller crystallige particles, not lying in, lines and layers, but 
scattered indiscriminately throughethe whole mass. It does not 


-occur in beds li} ordinary sedimentary strata, but on the con- 
„trary we sée it cufting, as it were, across other rocks, and sending 


ont veins which pepetrate the latter in all directions. The ob- 
‘server immediately concludes that the crystalline rock is of 
younger age than the beds traversed by it; and not only so, but 
that the whole mass „with all its veins was injected into its 
present position in a liquid, semi-liquid, or pasty, and probably 
heated condition. And in confirmation of this last conclusion 
he may perhaps note that the rocks immediately adjoining the 
dykes and, veins betray the appearance of having been subjected 
to the action of heat. The grits, we shall suppose, are hardened 
and much cracked and shattered, and the shales baked and por- 
cellanised ; both rocks, when closely examined, showing traces 
of an incipient fusion along the line of contact with the intrusive 
rock. They may even lose their original granular texture, and 
assume a more or less crystalline aspect for some distance away 
from the dykes and veins that intersect them, All these features 
the observer maggpave seen exemplified in a modern volcanic 
district, and he may therefore feel justified in the opinion he has 
formed as to the formerly molten state and therefore igneous 
origin of Sur crystalline rock., His induction, however, is not 
complete, He compares his supposed igneous rock with the 


“undoubted -products of gxisting volcanoes, and although many 


of these last send out dykes and veins, and have a crystalline 
texture, yet not a single oné® may have ahy further resemblance 
to the crystalline rock of his section. He cannot, therefore, be 
any long@r certain thet his dYkes and veins have originated in 
the samt way as those of Etna and Vesuvius. The origin of 
such a crystallinewock as I am speaking of (which we may-sup- 
pose is granite), Cannot be determined, like that of conglomerate 
or sandston@ssy direct comparison with similar rocks in process 
of formation, Exhaustive examination of the granite itself, an 
intimate kuoupedse of its ingredients, and the conditions of 
formation whict™Mese imply, combined with careful observation’ 


-of the mode in which this rock occurs wherever it is met with— 


these and other studies mug be prosecuted before any assurance 
can be obtained as to the precise mode in which granitic dykes 
and veins have originated. The observer then learns that these 
are really of iZneous origin, as he at first inferred, but his notion 
that they have been injected into strata at or near the surface 
like'the dykes of modern valcanoes, cannot, he finds, be main- 
tained. , All the evidence supplied by careful microscopical ex- 
amination and physical considerations, leads to the conclusion 
that granite has been formed and consolidated at considerable 
depths. . Maving satisfied himself upon this pomt, the observer 
will readily conclude that the dykes and ‘veins that now appear 
at the surface were fétmerly buried under great masses of rock, 
which have since been removed. “Of course there are many 
other facts connected with the history of granite which I do not 
touch upon at present. By and by we shall learn that all masfes 
of granite are not intrysive, but tHat eertain considerable artas 
of this rock, althougl agreeing in composition with the granite 
of dykes and veinsgare nevertheless not irruptive. 
t 9 . "4 
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The conclusion that granjte is of deep-seated origin is not, you 





will observe, contrary to our canon that the pastis to be inter: *,- 


preted by the present. Molten rock, as we know, is forced into 


fissures in the neighbourhood of active volcarioes, and there e 


consolidated,- and chemical anayses show that some Yolcanic 
rocks have the same ultimatescomposition as granite. Partly by 
observation and partly by experiment we detect in granite evi- 
dence to prove that it has consolidated under pressure, and that, 
had the original molten mass coole more rapidly and under 
moderate pressure, the resulting rock would have presented a 
very different appearance. Had ipjection taken place at or near 
the girface, or had the melted matter flowed out of a volcanfe 


‘orifice, it ght well have resembled some of -thé products of 


modern volcanoes. 

Let us now take another sample of the mode 0f interpreting 
geological phenomena. We shall go back to our section of 
conglomerate, sandstone, and shale—and these deposits we shall 
suppose belong to a comparatively recent date—to the Terti 
period, let us say, Suppose, moreover, that the fossils are 
numerous, and so well preserved that we are enabled to compare 
them with living forms. .A few, we find, belong to existing 


2 


species, others are closely related to these, while-yet others, * 


although without doubt extinct, can nevertheless be referred with 
confidence td living genera. These facts enable us to come to 
a trustworthy conclusion as to former climatic conditions, for’ 
all we have to do is to examine the conditions under which-the 
existing species presently flourish, and draw the obvious inference, 


OF course the larger the number of living species, and the more , * 


highly organised these are, the more reliable our theoretical 
results will be. But suppose our fossils indicate a warm and 
genial climate, and that the locality in which we discover our 
section les far within the Arctic Circle—what must our conclu- 


sion be? Simply this: that the climate of those high latitudes”: 


was formerly much warmer than it is now. We appeal to the, 
present, and that is the reply we get. But the next question 
arises: How could such a climate obtain within the Arctic 
Circle? Thisis one of those crucial cases which must eventually 
determine whether Uniformitarians ‘are justified in maintaining 
that the present is the exact type of all that has gone before, 
within known geological periods. According to them it is not 
necessary to look beyond this earth itself for an explanation ot 
such an apparent anomaly as the occurrence of southern faunas 
and floras in the Arctic regions. All we have to assume, they 
tell us, is a former very different distribution of land and water, 
They refer us to the well-proved- fact that there have been fre- 
qnent considerable elevations and depressions of the land, which 
must have indirectly affected the climate of wide areas by modi- 
fying the course of oceanic and aerial currents. They argue 
that were the larger land-areas of the globe to be grouped ahout, 
the equator, with oceanic islands scattered over the higher 
latitudes, this arrangement of land would induce all the condi- 
tions that are neccessary to account for the former growth of 
walnuts and oaks and beeches within the Arctic Circle. 

This hypothesis is opposed by others who maintain that no 
such distribution of land and water existed at the epoch in 
question. According to them, the position of the main con- 
tinental ridges and oceanic depressions was established at a very 
early period in the earth’s history. The persistence of-these 
main features, however, does not imply. a total invariability of 
outline, On the contrary, the protuberant areas, it is admitted, 
have been modified again and again all through the geological 
ages—considerable portions having been alternately depressed 
below-and lifted above ghe sea-level. But as the relative posi- 
tions of the more impor-ant ridges and depre€sions of the earth’s 
surface-—the continental areas and oceanic basins—~were deter- 
mined long anterior to the deposition of the Tertiary strata, and 
probably datę back to azoic times—such a re-arrangement of 
lnd and sea as the Uniformitarian view requires cannot have 
taken place. It is further maintained that, even*could such a 
re-arragement be substituted for the present, it would not bring . 
about a genial climate in the Arctic regions. We must look 
beyond our globe itself, we are-told, if we wish to find the key 


td those gréater revolutions of climate of which we have evi- . ~ 


dence in such a case as the oecurrence of a southern flora within 
the Arctic Cirele. The greater climatic revolutions of the past 
are due, we are assured, to periodical changes in the eccentricity 
of the earth’s orbit, combined with the precession of the equi- 
noxes, and the influence which Such mutations must have exerted 
upon thg ordinary agents of geological change, g 


The goundhess of these opposing views must of course be ®~ 
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tested by an appeal to facts, and it we be our duty in the course 
of our investigayons to ex&mime all the data which have been 
adduced in their support. I have referred to them orf this occa- 
sion merely to show yop that above and beyond the more or less 
obvious@nterpretation’of geologgcal phenomena, larger questions 
arise, the consideration of which ¢lemands not ,only laborious 
and far-extended observation, ut must call into exercise all tle 
varied powers of the human find. 

In the initial stages ofeour geological investigations we are 
occupied in “detecting the more apparent resemblances and 
correspondences between the present and the past. We readily 
discover in sedimentary strata the evidence of their accurgula- 
tion by the action of water, nor do we experience much diffi- 
culty in discovering the igneous origin of many rock-masses in 
regions now far removed from scenes of volcanic activity, But 
each observation we make and every well-founded correspond. 
ence we establish between the present and the past leads on to 


sger and larger deductions, until, as in the case of our granitic 


_ they came to it readily enough. 


„to the power of hearing. 


dykes and veins, we eventual'y find that geological investigations 
frequently increase our acquaintance with forces now in action 
and give us some insight into the hidden operations of nature, 
It is not indeéd too much to say that in many casessour know- 
ledge of such operations 1s derived in large measure from a study 
of the effects produced by the work of nature in pait ages, The 
examination, for example, of the fragmentary relics of ancient 
volcanoes, ın this and cther countries where volcanic action has 
long been extinct, has enabled us to picture to ourselves many 
details of the structure of those interior and basement parts of a 


voleanic mountain, which otherwice must ever have remained 


unknown, The long-continued action of the agents of denuda- 
ition has often removed those superficial rock-masses which 
gather around volcanic orifices, so as to Jay bare, as in a dissec- 
tion, the interior and basal portions—showing us the fractured 
and baked strata through which the heated gases, molten matter, 
and loose ejectamenta were erupted, and the dykes and vems of 
crystalline rock which were injected into the cracks and fissures 
of the shattered strata, Nay, a study of those vast masses and 
sheets of granitic, gneissose, and schistose rocks, of which large 
portions of the Scottish Highlands, Scandinavia, and other 
countries are composed, induces the belief that these rocks ori- 
ginally existed as ordinary sedimentary strata, and that their 
present crystalline condition has been assumed at a time when 
they were deeply buried underneath other and of course younger 
strata. And thus we have hints given us as to what may be 
taking place now throughout extensive areas underneath the sur- 
face of the earth, where other sandstones and shales may bg 
undergoing a gradual metamorphism and conversion into crys- 
talline rocks. . 
{To be continued.) 





THE SENSES OF BEES 


AT themeeting of the Linnean Society on Thursday last, Sir 

John Lubbock read an account of his further observations 
on the habits of insects, made during the past year. The two 
queen ants which have lived with him since 1874, and which 
are now, therefore, no less than eight years old, are still alive, 
and laid eggs last summer as usual. His oldest workers are 
seven years old, Dr. Miiller, in a recent review, had courteously 
criticised his ‘experiments on the colour sense of bees, but Sir 
John Lubbock pointed dut that he had anticipated the objections 
suggested by Dr. Muller. and had guarded against the supposed 
source of error. The difference wasg moreover, not one of 
principle, nor does*Dr. Muller question the main conclusions 
arrived at, or doubt the preference of bees for blue, which 
indeed is strongly mdicated by his.own observations on flowers, 
Sir John. also recorded some further experiments with a reference 
Some bees were trained to come te 
honey which Fas placed cn a musical box on the lawn close to a 
window, The musical box was kept going for several hours a 
day for a fortnight. It was then brought into the house and 
placed out of sight, but at the open window and only about 
seven yards from where it had been before. The bees, however, 
did not find the honey, though when it was once shown them, 
Other experiments with a 
microphone were without results, Every one knows that bees 
when swarming are popularly, gd have been ever since the time 
of Aristotle, supposed to be infiuenced by clanging kettles, &c, 
Experienced apiarists are now disposed to doubt whether the 


© noise has really any effect, but Sir, John suggests that cen if it 


fas, with reference to which he expressed no opinion, it is 
J 


t 








e 
posible that what the x. heer are‘not fhe loid fow sounds, but 


the higher overtones at they verge*of, gr ‘beyond our range of - 


hearing. As regardsethe industry of wasps, he timed a bee and 
a waspsfor each of which he provided a store of gioney, and he 
found that the wasp Began earlier m fhe mbrmng (at 4 a.m.), 
worked on later in the dgy.e He did not, however, quote this as 
proving greater industa on the part of the wasp, as it might be 
that they aresfess sensitiveto eold. Moreoyer, though the bee’s 


' proboscis®is admirably adapted tÊ &xtract honey “frome tubulat 


flower$, when the honey is exposed, asem this case, the evasp 
appears able to swallow it more rapMily. This partieglar wasp 
began work at four in the morning, an went on witMout Sny rest 
or intermission till a quarter to eight in ‘the eveniwg, during 


which tme she paid Sir John, 116 vigits. bd ' 





$ ~e . . 
INVERTEBRATE CASTS VERSUS ALG IN 
PALAOZOIC STRATA a8 


"TBE distinguished Swedish Seologist, Dr. A. „Nathorst, 

having made numerous experiments,gias ceme {ihe con- 
clusion that invertebrate animals, when creeping over a soft sea- 
bottom, will leave imprints which are identical with the markings 
which have hitherto been considered those of foil Algæ. 
these Algae are examined, it will be found, he statgs, that the 
appearance of a great many of them indicate that they have not 
been organisms at all, @ut formed in some mecBanical way, and 
that analogous forms may even be found in exisging species. 

Dr. Nathorst considers that with the exception of three 
groups, the greatest number of Algæ enumerated in Mr. 
Schimper-Zittel’s work on Paleontology as “undefined,” are 
merely impiints of invertebrate ammals. ? 

Some time ago Prof, Martens of Berlin demonstrated that 
ichthyological members of the genus Periophtalmus which he 
had watched on the coast of Borneo when creeping over a clay 
bottom, left regular and defined impressions from their body 


‘and fins on the surface which would, if preserved, easily be mis- 


taken for cryptogamic fossils, andin a paper on casts of Medusze 
in the Cambrian strata of Sweden, Dr. Nathorst further shows 
that the so-called Lophyton spatangopsts, &c., whith have been 
considered imprints of certain zoophytes and mollusks, are traces 
of Meduse, These ‘ fossils” are, according to his theory, 
either traces which Medusa leave when carried by the motion of 
the water over a soft bottom (Zophyfon), or imprints of their 
belly and adjacent organs when at rest. He further shows, that 
a more solid kind of Medusæ than the comméff*have left traces 
in the calcareous slate of Central Germany, which makes it 
possible, in some measure, to define them relation to existing 
species. ° 

Hitherto, Medusz have only been traggd back to the Jurassic 
period, but Dr. Nathorst shows tĦat the8e organisms have existed 
from at least Cambriam times. Thg¢ imprints which the lower : 
organisms leave on mud or sand vary in appegrance with the 
creeping or swimming habits of the,animals, as well as,with the 
nature of the bottom, whilst it is partigulafly,inteyesting,to note 
that certain worms produce imprints and vermiculated holes, 
which are exactly like the radiant Algee, and®yhich would not 
be supposed to be the work: of invertebrata, if their formation 
had not been clearly demonstrated. - 

In connection herewith it should be mentioned, that imprints 
may also be made in a soft sea-bottom by sigue which are 
carried along with the tide by floating sea-weeds, regarding 
which observations have recently been made by the Scottish 
naturalist, Mr. Symington Greve. ® cs. - 





_ BIOLOGY IN ITALY} 


J5 welcoming the appearance ofethis new journal under the 
editorship of Prof, Emery, of Bologna, and Prof. Mosso of 

Turin, it may not be amiss to mention briefly the programme of 
its originators. They will endeavour each year to give a classi- 
fied list of all works published in Italy on biology, imits widest 
sense. The list for 188r, with an index of the names of authors, 
appears in volume I, They will try and bring together and illus- 
trate original memoirs on subjects which treat of life in every 
form. In addition to these there will from time to time appear 
ré%imés and notices of memoirs appearing in other Italian 
journals ; and as far as precticable the résumés will be drawa up 
by the aythors of the papers abstracted. “The „archives will be 

t “ Archives Itahennes de Biologie.” tome i., 1882. Tome ii. fasc i., 
Octobgr 15, 1882. (Rome, Florence,@furin: H. Loescher ) 
._ eo) ` 

Ces 2 
e e É 


E’ 


” 


‘ 


N ` 


Nov. J 1882] x 





_& l 
_! NATURE 
e 


a AE AE 


7 i He g F Sre oS ž 
“| published in French, “because this language is, without the pos- |e THE number of students at Dorpat pnivgrsity is vastly 


+, on the papduction afthe red globules in extra uterine hfe; and 


. 


4 


. Synascidians, by A. Della Valle; on the metamorphoses of 


sibility of contradiction, sthat*one the most universally known 
among all the living languages.” . Ld 

Most heartilygio we echo the follpwing words of the edif®rs :— 

“D'Italie a été jaflis Ig berceau de la renaissance des arts et 
des sciences, D'autres nations nous*on@ depuis lors dépassés ; 
mais l’unité deela patrig est venue rallumerle foyeg du travail, ~ 
et donner un nouvel qssor aug étutle? scientifiques? dqnt nous 
cofistatons chaque année des ‘rapides progrès. Les travaux qui 
verront le jout dans lesedrchives Italiennes We Biologie seront, 
pour notre pays, nous l'espérBns, un houveau titre à l'estime de 
tous ceux*qui@prennent intéfét à l'avancement des sciences de la 
ye, ' e e N 6 

Among the chic articles in ySlume I., are the follow- 
ing Physiology: On a neW element.in ‘the blood of mam- 
mals, and its" impprtance in thrombosis and in coagulation; 


on small blqgd discs in mammals, by G. Bizzozero; on the 
reproduction of the marrow in long bones ; and on the regeneration 
~of articulargaxtremjties in*sub-capsular periosteal resections, by 
D. Bajardi; on the hefhatopoetic functions, and on the com- 
plete regwoduction of the spleen, by G. Tizzoni; on hepatic 
glycogenctis, by Ph. Igssana ; on the functions of the bladder, 
by A..Mosso and A. Pellacani; on the structure of the spinal 
cord, by J. B? Laura ; on varietes in the cerebral circumvolutions 
in man, by C. Gjacomini; critical” experigiental study of the 
“cortical motor centres, by A. Marcac®: ; on the caducousness of 
the ovarial parench#ma and its total :ehabilitation, by J. Pala- 
ino; origin*of thé olfactory tract,-&c,, in mammals, by C. 
Golgi: Pathology: Contribution to the pathology of the muscu- 
- lar tissue, by E. Perroncito; contribution to the study of endo-- 
cartitis, by V. Colomiatti ; contribution to the subject of intestinal 
cysts, by H, Marchiafava ; on the discovery of the specific ferment 
of malariain the blood, by the Editors. “Zoology: On the origin 
of the central nervous system in annelids, by N, Kleinenberg, of 
Messina; on the nervous. system and sense organs of Spheroma 
serratum, by J. Bellonci; on a new genus (Distaplia) of 


some Insecticolg Acari, by Ant. Berlese, Botany: On the 
action.of ether and chloroform on the sensitive organs of plants, 
by C. Cugini; onthe active principle of Adonis vernalis, by 
V. Cervello ; contribution to the study of the genus Cora, Fr., 
by O. Mattirolo ; researches on the anatomy of leaves, by I. 

riosi, N 

Vol. ii, part 1, aqgtains: On`the early phenomena of deve- 
lopment in Salpa, by F. Todaro ; on the anatomy of the com- 
pound Ascidians; and „on budding in the Didemnide and 
Botryllidæ, arl on the enteroccetlig type in the Ascidia, by A. 
Della Vallee ; polymorphism and parthenogenesis in some Acari 
(Gamaside), by A. Berles®;.on am unobserved organ in some 





vegetable embryos, by S. Briosi; experimgntal study of the 
cortical motor centres, by A. “Marcacci; experiments on the 
formation of uric acid, by J. Colasanti ; on the] action of oxy- 
genated water (H*O?) onsanimal‘organisms, by J. Colasanti and 





5. Capranica; om the toxie action of human saliva, by L.- 
Griffini «1% è : 
o 
UNIVERSITY AND EDUCATIONAL 
z . INTELLIGENCE 


OXFORD, —In addifion tó the Scholarships in Natural Science 
offered by Balliol and Christ Church this term,-of which details 
have “been published in Naterx, a scholarship in Natural 
Science will be offered for competition next term by Queen's 
College. Papers will be set in Chemistry, Physics, and Biology. 
No candidate will be expected to offer_more than two of ‘these 
subjects. Candidates are requested to signify their intention of 
standing by letter to the Provost,*not later than February 1, and, 
to state the subjécts they propose to offer, 

The Natural Science Scholarship at Exeter College has not 
been awarded. Mr. H. O. Minty, of the Royal College of 

“Science, Dublin, has been elected to an Exhibition, Mr. Minty 

“was proxime at the late gxamination for the Trinity Natural’ 
Science Scholarship, but being over the, sfatutable age, was not 
eligible for a scholarship at Exeter College. 


CAMBRIDGE.—Prof, C. C. Babington; F.R.S., Professor of 
Botany in the University of Cambridge, lms been elected to a 
Professorial Fellowship a@ St. John’s Collége. Prof. We J. 
bollas, F.G.S , Professor of Geology at University College, 
Bristol, has also been elected Fellow af St; John’s College. el 


, 





e number was 
in, 1877, 1105 in 1880, 
- . .. > 


increasing feom year to year, While in 1867 t 
only -573, it reached ‘728 in 1872, 858 
and now stands at 1367 students. » 
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SEN 
° ` SCIENTIFIC SERIALS ‘ 


Journal of the Royal Microscopical Society for Angust, 1882, 
contains : On some micro-organisms from rain-water, ice, and 
hail, by Dr. R. L. Maddox.—On the relation of aperture and? 
power*in the- microscope, by Prof Abbe.—Description of a 
simple plan of imbedding tissues for microtome cutting in semi- 
pulped unglazed printing paper, by B. W. M. Richardson.— 
Note on Rev, G. Ly Mills’ paper on diatoms in Péuvian guano, 
by F. Kitton,—The usual summary of current researches relat- 


“ 


ing to zoology and botany (principally invertebrate and cryptoassg” 


gamia), microscopy, &c., mcluding original communications from 
Fellows and others.—Proceedings of the Society. . 

THE same journal for October, 1882, contains: On plant 
crystals, by Dr. Aser Poh (plate 6), and the summary of current 
researches refating to zoology and botany (principally inverte- 
brata and cryptogamia), microscopy, &c., including original 
communications from Fellows and others. ay ee 


The Quarterly Journal of Microscopical Science, No. 87, for 
July, 1882, contains:—WNote on the formation of fibrine, by 
Mrs, Ernest Hart (plate 21).—On the genesis of the egg in 
Triton, by T. Iwakawa (plates 22-24).—On the germination and 
embryogeny of Gnetum gnemon, by F. O. Bower (plate 25).— 
The organ of Jacobson in the dog, by Dr. E. Klem (plate 26). 
—On Saprolegnia in, relation to the salmon disease, by Prof. 
Huxley.-Notes on certain methods of. cutting and mount- 
ing microscopical sections, and on the central duct of- the 
Nephridium of the leech. à 

No. 88, for October, 1882, contains : On the dêvelopment of 
Ostrea edulis, by Dr. R. Horst (plate 27).—The morphology and 
life-history of a tropical Eur heey by H, Marshall Ward 
(plates 28 and 29).—The thread cells and epidermis of Myxine, 
by R. Blomfield (plate 30).—The eye of Spondylus, by Sydnéy 


J. Hickson. —-Note on open communication between the cells in - 


the pulvinus of Mimosa pudica, by W. Gardiner.—Notes on the 
development of Mollusca, by Prof. Haddon,.—Note on Echino- 
derm morphology, by P. Herbert Carpenter (woodcuts),—On the 
vertebration of the tail of Appendicularize, by Prof. Lankester.— 
Notes on the structure of Seriatopora, Pocillopora, Corallium, and 
Tubipora, by Prof, Moseley (woodcut).——Note on. pacinian cof- 
puscles, by Dr. V. Harris.—Reviews of Strasburger’s structure 
and growth of the cell wall, and of Bergh’s researches on the 
cilio-flagellata, 


Proceeaings af the Royal Society of Tasmania for 1880, con- ` 


tains ;—Algæ of the New Hebrides, by Dr. Sonder, contains 
new species of ‘Sarcodia, Caulerpa, and Cheetomorpha,—On 
some Australian slugs, by Prof. R, Tate.—On the Unios of. the 
Launceston Tertiary basin, by R. Etheridge, jun. (with a plate). 
—On a fossil helix, by R. M. Johnston (with a plate).—The 
lichens of Queensland, ‘by. F. M, Bailey.—On some fossil leaves 
and fruits, by Dr, C. E. Bernard.—On some introduced plants, 
by Rev. G. E. Tenison Woods.—On some new species of fish, 
by R. M, Johnston.—On oyster culture, by Capt. Stanley, R.N. 


Bulletin de la Soc. Imp. des Naturalistes de Moscou, 1881, ` 
No. 4, contains: On new@species of Europeag Mints, by M. ., 


Gandoger.—On the Amphibia and Reptiles of Greece, by Dr, 


J. v. Bedriaga.—On new species of Hemiptera from the Aral ` 


and Caspian districts, by V. Jakovlev (in Russian, but the 
diagnoses of the new genera and species are given in German). 
~——Cafalogue of the Lepidoptera of the Moscow distriet, by L. 
-Albrecht (Supplements Dr. E. Assmus’s catalogue of 1858, and 
raising the number of species from 675 to 1172,—-On new Lepi- 
doptera from the Amur Land, by H. Christoph.—Meteorological 
observations (Moscow) for 1881, by J. Weinberg. i 








i SOCIETIES AND ACADEMIES 
e j LONDON , 


Chemical Society, November 2.-—-F. A. Abel, F.R.S., 
vice-president, in the chair,—It was announced that a ballot for 
the election gf Fellows would take place at the next meeting 
(November 16),—The following papers were read :—-On dihy- 

e 
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~% droxybenzoicgicids and 1Odosalicyhe acids, by Dr. A. K. Millef. | Hugoniot.—New expressions of the work and economic efficiency 
me The author bas succeeded in preparing the sixth fihydroxyben- | of electric motors, by M. Ieprez.—Oh a modification required 


` 


zoic acid ; five beigg already known. It was obtained by heat- 
ing “alicylic’acad and iodine in alcoholic solution, two iodo- 
salicylic acids were formed, which yielded two distinct, dihy- 
e droxybenzoic acids when heated with potash.—On crystalline 
molecular compounds of naphthalene and benzene with antimony 
trichloride, by Watson ‘Smith and G. W. Davis, By melting 
three parts by weight of antimony trichloride with two of 
e naphthalene, minute crystgls were obtained, 35bCl,, 2C,)H, ; 
similarly with benzene, a body, 35bC],, 2CHI g, was prepared,— 
Additional evidence, by an analysis of the quinoline molecule, 
that this base belongs to the aromatic series of organic substances, 
by Watson Smith and G. W. Davis. The authors have studied 
the effect of exhaustive perchlorination (by heating with antimony 
pentachloride) on quinolin ; perchlorethane, peichlorbenzene, and 
nitrogen were obtamed.—On orcin and some of the other dioxy- 
toluols, by R. H. C. Nevile and Dr. A, Winther. The authors 
have prepared the dioxytoluol 1. 3. 5, starting from the dinitro- 
toluol 1. 3. 5, and have found it to be identical in all its reac- 
tions and physical properties with orcin. They have also 
prepared the dioxytoluols 1. 2. 4 and 1, 2. 5, and have inves- 
‘tigated the preparation of the body 1. 3. 4,-*On the varying 
quantities of malt albumenoids extracted by waters of different 
types, by E. R. Moritz and A. Hartley,—On the derivatives of 
ethylene-chlor-bromde, by J. W. James. The author gives 
details as to the preparation of this body, and bas studied the 
action of sodium sulphite upon ethylene chlorobromide, ethylene 
dibromide, and ethylene chlorothiocyanate ; also the action of 
ammon upon an ethereal solution of chlorethylsulphonic 
chloride. 


~~ 


Paris 


Academy of Sciences, October 30.—M. Blanchard in the 
chair.—The ,followmg papers were read :—Remarks on the 
theory of shocks, by M. Resal,—Results of experiments made 
at the Exhibition of Electricity on machines and regulators with 
continuous current, by MM. Allard, Joubert, Le Blanc, Potier, 
and Tresca. Thirteen different combinations are dealt with, and 
data regarding mechanical work, electric 1esistance, intensity, 
luminous power, economical efficiency, &c., tabulated. Another 
paper; to appear soon, will treat of other systems. In nearly all 
the experiments the total motor work is very well represented 
by the corre-ponding electric work.—Rational conception of the 
nature and propagation of electricity (continued), by M. Ledieu, 
Electricity is, no more than heat or light, to be regardedeas a 
special agent under particular mechanical laws. As to the 
phenomenal cause, it is simply the potential energy of the ether 


associated with the ponderable matter, especially in the form of | 


atmospheres round the molecules. It has for counterpart the 
portion of potential energy of the ponderable matter, which 
constitutes chiefly datent heat.—On the efficacy of hghtning con- 
ductors, by M. Him. <A very faulty conductor may sometimes 
protect a house. One such near Colmar, on a house r5m. high, 
consisted (in descending order) of a comical brass point, an iron 
rod about 8m, long, on which this -was screwed, and a wire, 
hardly o’co7m. diameter, in pieces with terminal rings, passing 
-down to a piece of iron o'5m. long in a hole in the moist ground. 
In a violent storm (the thunder of which brought down plaster 
from ceilings), the*rod was struck, and the brass cone fused, but 
no part of the current left the conductor, During over forty 
years’ observations, M. Hirn has never seen lightning strike any 
of the forty orefifty lightning rods the works of Logelbach. 
Yet, during a thunderstorm, these rods work actively ; as he 
has proved by means of derived circuits from the uninterrupted 
conductors, yielding currents with magnetising power. He has 
even drawn currents from a conductor separated by a thin leaf 
of caoutchouc; the thin copper wire was never fused.—Appli- 
cation of the law of complementary colours to temporary de- 
coloration of diamonds tinted yellow, by MM. Chatrian and 
Jacobs. The yellow diamond is merely put in’ a solu- 
tion of the complementary colour (violet), and it comes out 
white; but mere washing brings back the yellow.—Chemical 
studies on the sugar beet called’ the white beet of Silesia, by M. 
Leplay,—On certain quadratic forms, and on some discontinuous 
groups, by M. Picard,—On trigonometrie series, by M. Poincaré, 
—Reply to M. Faye’s objections to Dr. Siemens’ theory of the 
sun, by Dr. Siemens.—On an extension of the principles of areas 
and of movement of the centre of gravity, by M. Lévy,-On 


s the longitudinal vibrations of elastic rods, and the motion of a 


rod carrying at its end an additional mass, by MM. Sébert and 
d . 
. e . 
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in ba acai of the law of isomorphism, by M. Klein. In the 
second part of the,law, stating thatgisoingrphéus bodies have a 
similar chemical ipa, ee it is necessary to say, instead, that 
they have either a stmilar chemical composition, or present 
a cone compésition slightly diferent, While containing 
a growp of elements that are cargmon er of identical chemjeal 
functions, and wh'ch form much thé largest part dF them by 
weight.—Researches on the thoritg offArendal, By M, Nelson.— 
Rapid process of determination of sglicylic acid ig Imeyerages, by 
M. Rémont.—Distribution of ammonia in the air and aqueous 
meteors at great altitudes, by MM. Muntzeafd Aubfn. On the 
Pic du Mid: (2877 m.}? theequantjgy of ammonia in the air was 
much the same as on low ground (or 1'35 mgr, per 100'cub, m.) ; 
that in rain water considerably less; als that in snow and in 
mist.—New chemical ang physiological *researchegmon some -, 
organic liquids (water of sea-urchins, water of hydutic cysts and 
cysticerci, ammotic hquid), bP? MMe Mourson and Schlagden- 
hanffen.—On the evolution of Peridimgns aed th®@®pecularities 

of organisation connecting them with Noctilucæ, by M. Pouchet, 
—Hypsometric map of Turkey in Asia, published ft Tiflis, 
under direction of General Stebnitzky. Pr@vious maps are” 
shown to need correction in orography.—Actiongf oil on sea- 
waves, by M. Virlet d'Aoust. An experience of his in Greece 

in 1830 shows that @he method was practised by seamen there, 
He also notes the calming effect of petroleug, rising ‘in the bed 

of a Mexican river, and carried into the seag-*-On ghe cultivation , 
of opmm in Zambesia, by M. Guyot. This was begun in 1879 

at Chaima, near Niopea, about 6 km, fom tlie ‘Zambesi. In 
1881 it engaged 300 workers, 250 of whom were blacks -and 

50 natives of India. In India the opium sells for 50 to 60 
francs the kilogramme, ' 

GÖTTINGEN 


Royal Society of Sciences, June. 10.-—On the occurrence 
of cleistogamous flowers in the family of the Pontederacez, H. 
Grafen zu Solms-Laubach.—On {Arabian navigation. by S.. 
Gildemeister.—On gradually developing contagt-electricity with 
co-operation of air, by W. Holtz—Optical studies on garnet, 
by C. Klein, : hag 

August 1.—-On the measurement of the winding surface ofa - 
wire-coil by the galvanic method, and on the absolute resistance 
of the mercury-unit, by F. Kohlrausch.—On triazo compounds, 
by H. Hubner.—On the method proposed by M. Guébhard for 
representation of equipotential lines, by” H. Meyer.—On the 
neurology of the Petromyzonts, by F. Ahlborn. 
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RECENT CHEMICAL SYNTHESES - 

URING the, Exhibition ef ‘Scientifié Apparatus 

cat South Kensirfeton,a few years ago one of the’ 
most interesting exhtbitg was the first "specimen of Urea 
from ®f%f Wohler. e 

This substange and specimen may be said to be the 
first organic compoundy or preduet of .a living organism 
built up from itg mineral elementary constituents, not 
certdinly directly, but very ney) by an ordinary chemical 
opefation, 

The impgytance Qf this ieee made in 1828, was 
not, hoWéver. , tecognised for many years. Its importance 
and signification in a physiological sense were first per- 
ceived, but sts formation is the earliest and best example 
of an actign that plays an important part, and is probably 
the most interesting question in modern organic che- 
mistry, namely, what the Gerngans cfil the “ Umlagerung” 
of the atoms ina molecule or “intermolecular change.” 

Urea was obtained by Wöhler by simply heating the 
compound amm&nium cyanate, NH,CNO, in contact 
with water, whereby the arrangement of the atoms is so 
changed that the two nitrogen atoms become directly 
combined to hydrogen and only indirectly to the oxygen 
as shown in the chemical formula : 

aa NH, 


ra ONE, 

So long ago as 1773 this substance was discovered as a 
constituent of urine, and since then its importance as a 
final stage in the retrogressive metamorphosis of the 
animal tissues, or of albumenoids, has been pretty fully 
worked out and recognised. 

Although albumin has not yet been directly oxidised to 
urea in the laboratory, thé descent takes place in the 
animal economy thr@ugh seyeral stages, as for instance, 


e 


tyrosin, kreatin, xanthin, allantoin, urig acid, &c., probably. 


by a simultaffeous oxidation and hydration, or even re- 
duction.» Several of thesesintermediate substances yield, 
however, urea asa direct product of oxidation not only 
when takén inte the organism but when submitted to 
ordinary oxidising agents. Even substances like aspara- 
gine, leucin®, ‘and glycine, which are very near to albumin 
as products of retrogressive metamorphosis, may be con- 
sidered as ereininary stages in the splitting up and 
oxidation of the tissue substance into more simple com- 
pounds until a truly mineral character is arrived at, 
Although urea was synthesized from its mineral elements 
so long ago, it has until quite recently contributed com- 


-paratively little to the syntheses of the more complex 


members of the class of bodies of which it is almost the 
final oxidation product. 
however, been derived from urea by substitution. Pro- 
bably the most important synthesis obtained by the aid 
of this body since Wöhler prepared it from its mineral 
constituents, is the one just announced as having been 
made by Dr. Horbaczewski in the Vienna Chemical 
Institute. 
* This chemist has Succeeded i in proceeding a step back- 
wards from urea®to uric or lithic acid. The method 
VOL. XXVIL.—-NO. 68r 
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*( employed, of which the details’ have begn sent to us by 


A great number of bodies have, 
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Dr. Horbaczewski, is by heating urea with glycocoll at a | 
temperature of 200°-230° C. fh a metallic, bath uptil the * 
mass fuses and becomes drown and friable. 
e Glycocoll 1 1s amido acetic acid, CH,.NH,. COOH, and, 


the reaction which takes place, may perhaps be repre- 
sented :— ° 


co NEE +(CH, NH, COOH),=C,N,H,O,+OH; +H, + 


The action as represented by this equation indicating 
conditions the reverse of those supposed to exist when 
uric acid is converted to urea. As to the sftucture of the 
group C;H,N,0O, the simplest view is that of Medicus— e- 


It is somewhat remarkable that this reaction and synthesis 
has not been attempted or attained earlier, for the con- 
verse reaction, represented by the equation— 

C,H,N,O, + 50H, = CH,. NH,. COOH +-3CO,-+ 3NH, 
has been known for a considerable time. 

The same two substances have previously served as 
materials for an important synthesis, namely, that of 
hydantoin or hydantoic acid (Ber. Ber., p. 36). | 

This synthesis is mostly important as giving a step 
backwards towards that very complicated atomic group 
termed albumen. 

‘That this will eventually be arrived at is exceedingly“ , 
probable, and in the near future, for an even more com- 
plicated substance than uric acid has also been built up 
and its structure or intermolecular constitution settled 
very conclusively by the method of synthesis employed 
by Erlenmeyer and Lipp. This substance is tyrosine, a 
product of the decomposition of albumen in the animal 
system, and also by putrefactive decomposition and by 
heating with alkalies or acids, 

The method is somewhat more complicated than the 
one employed by Dr. Horbaczewski. Starting with phen- 
ethyl-aldehyde they proceeded by conversion into phenyl- 
alanin and nitration to the amide compound— . 


/NH 
CHK CH —CH(NH,). COOH 


‘paranitrophenylalanine, a substance very similar, as will , 


be seen on comparison of formule in its nature to the 
amido acetic acid or glycocoll employed in the uric acid 
synthesis. On treating this body with nitrous acid the 
following reaction takps place :— 


NH, + NOH’ 


COOH H,O +N, 


CHCH, : CH. NHy. 
/OH 
`; h CHK CH, CH . NH; . COOH. 
According to this‘ method of building up, tyrosine is a 
para-hydroxy phenyl a alanine. 

Both reactions are similar in this respect: the end is 
attained by the splitting away of hydrogen from nitrogen 
groups NH, partly in the form of water. 

All these syntheses are really approaches to that of 
albumen. and in this connection some work lately done 


‘and published in brochure form by MM. Loew and 


Bokorny of Munich gains in importance. - e 
Theseinvestigators have proved the presence of alde- e 
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. hyde groups in living plasma, dpd are of opinion that | Jefdon, Hume, Blazford, Godwin-Austen’ Day, Theo- 
iw  . albumen is a product of the condensation of a gelatively | bald, and many others, we have excellent handbooks, 
. e simply-constituted moleculay group, ® and a very fairly cémplete knowledge of the mammals, 
These simple grips aregwhat are termed aldehydic birds, Teptiles, fishes, and #and shells qf Lfdia, we have 
groups and ammonia or amide groups. . absolutely nothing to,assist the entémologist or collector 
e Their idea is that a group CHOH, which, however, h&s | in identify gg and studying the lepidoptera. « How many 
not yet been isolated, combines and condenses somewhat |-weary huts of hot weather og theeplains, how many 
as shown :-® dreawy evenings ig camp, aral tedioys marches in’ moun- 
- + 4CHOH + NH; = HiN . CH . COH tains and forests will be made imteresting and rofitable 
| +(OH,), by this book no one but residents fn India hav® any idea, 
CH. COH but I feel sure that its appearance will give suck an im- 
‘This more complex group acting again as an independent age to we collectio& atid stufly of the lepidoptera or 
i eae : ndia that in ten years we shall haveeag many working 

individual and yielding a still more complex body, Indi h had halo 
° "3, H,yN,Oq with expulsion of water. entomologists in India ag we have ornithalogists, 

Pa ays since the publication of Jétdon’ s Birds of Indi®£ 
H,NCH COH Considering the magnitude *of the work, andgthe many 
e d | | = CHON; + °H,0. risks and chances of life in India, it $ specially fortunate 
CH,COH s that the work has been undertaken by two gentlettn, of 
. A further similar condensation under condttions where | whom one is already known as an ornfthologist of repute, 
it could take up additional hydrogen and some sulphur, | and both of whom have excellent opport&nities for 
conditions easily attainable in living organisms, yield | bringing together the i immense amount ofenaterial neces- 
5 albumen direct :-— ` sary to bring the work to 2 conclusion. è 














6 a (CysHyN30,) + SH, + °H, = 
Crtu Nys $ Ozn + "H40. 

This is the formula fọr albumen, assuming sulphur as an 
essential constituent, A simpler would be CyoH y4 NjgO w 
and would be a direct product of such condensation. 

Both in the fall of this complicated molecule through 
less and less complicated groupings of atoms to the so- 
called mineral groups into which they are finally resolved, 
and in the so far only partial building-up process, the 
peculiar aptitude of certain elementary substances to 
combine into very stable groups or individuals is well 
shown. Carbon and nitrogen compounds exhibit this 
par excellence, but there is no reason to suppose that such 
a property is confined to them alone. It may be thgt 
the range of existence of these compounds are more 
within our reach than in the case of other so-called 
elements. 

As elements imprint generally their most characteristic 
property on the compounds they form, it is perhaps not 
unreasonable to suppose that these elements whose com- 
pounds we see so readily group up or polymense, may 
themselves be also, in the condition in which we take 
them to be elementary, in a state of great atomic 
complexity. 





THE BUTTERFLIES OF INDIA 


The Butterflies of India, Burmah, and Ceylon. A de- 
scriptive Handbook of all the known Species of 
Rhopalocerous Lepidoptera inhabiting that Region, 
with Notices of Allied Species occuning In the Neigh- 
bouring Countries along the Border ; with Numerous 
Illustrations. By Major G. F. L. Marshall, R.E., and 
L. de Nicéville. Part I. Royal 8vo. (Calcutta, 1882.) 


HE first part of this anxiously-expected book, by 
Major Marshall and Mr. de Nicéville, has just 
arrived, and will, I am sure, be gladly welcomed, not 
only by the naturalists zz esse of Europe, but by a great 
number of naturalists zz posse of our Indian Empire. . 
For though, thanks to the labours of Hodgsoa, Blyth, 
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The little we know at present of the butterflies of India 


is gathered from the scattered descriptions of Indian - 


species by old authors and from the numerous papers 
and descriptions in various publications by a few modern 
entomologists, of whom Mr. F. Moore holds by far the 
most distinguished place. Unfortunately, however, many 
of these papers are of a bare and misleading character, 
and so far from making the work of discriminating the 
species easier, only confuse it. 

The carelessness which has been showi by some 
writers about the habitat and distribution of species, and 
about their allied forms, is deplorable in many ways, and 
shows an entire want of appreciation of the physical 
geography of India, and of the vastly different zoologi- 
cal regions which it ineludes ; but new light is sure to be 
thrown on the subject by mep who understand and appre- 
ciate these facts, and who have personal and local know- 
ledge of the country whose insects they describe. The 
form of the work, which is printed and pullished by the 
Calcutta Central Press Company, §, CouncileHouse Street, 
Calcutta, is a large octavo; both print and paper are 
good, and likely to stand the hard wear" to,which no 
doubt the work will be subjected. The psice is not men- 
tioned in the first part, but will no doubt depend on the 


number of illustrations which are found necessary. These - 
are of three kinds, viz. chromolithogranbeeef new and - - 


remarkable species by West, Newman, and Co.,-London, 
of which one appears as frontispiece, and is very superior 
to some illustrations of a similar characten; autotypes, 
by the Autotype Company of London, of which nine are 
given in the first part, illustrating dissections, typical 
larvee, and pup, and fifteen species of Danainze; these 
are well executed, and suitable to their purpose, though 
perhaps they will hardly be suitable to illustrate the 
Lycenidæ. The woodcuts, by George Pearson, of which 
three are given with the text, are not, quite so good, but 
will serve their purpose,very fairly. The illustrations are 
drawn by Babu Behari Lall.Dass, and Babu Cris Chun- 
der Chuckerbutty, of Calcutta, under the superintendence 
of Mr. Wood Mason,*and seem to be faithful to nature, 
as the*drawings of good native artists geherally are, 
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* bouring countries on the border, such as Malacca, Siam, 


cause authors have in many cases been unwilling or un- 
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The preface and Sntroduction show that the authors |¢ 
thoroughly appreciate’ the difficulties before them, and are 
determined tq spare no pains to make their work aguseful 
as possible ; and*haygh they have, frém their inability to 
examine the types, been oblige femporarily to adopt 
many specie$ about? which theyeevidently $ave grave 
doubts, yet a new “editierd? will no doubt enabfe these 
suppgsed species to be relegated to the proper position. 
The aujhwrg’ opinion og this important question may be 
quoted’ag follows :— 
. 


“With regard to speci®s and ‘Varieties we have found it 
convenient to degcribe where there is any room for 
doubt’ under its Syn distinctive name, every form that has 
beenwéparately characterised, she question whether any 
particular form represents a gpecies or a variety of a species 
can at present he decifled in this country only as a matter 
of conjecture ; for a knowledge of the life-history m all 
its st@*es is essential to the authoritative settlement of 
such questions; ag the same time the evidently or ap- 
parently allied species are carefully grouped together, and 
the nature of the variety is indicated as closely as our 
present knowledge will allow.” , ° 

e 

With regard*to the scope of the work we may again 

quote the preface as follows :— . 


“This book does not attempt a life-history of each or 
any of the insects. The time has not arrived for such 
a work. The details required for a life-history cannot be 
gathered until a knowledge of the nomenclature is far 
more widely diffused. It is simply designed as a hand- 
book of reference, as complete as possible in itself, for 
the convenience of naturalis:s in the field, who have no 
access to libraries. Where necessary full extracts fram 
the works not generally available are given, and where 
possible and advisable the description of the species are 
given in the words of the original describers, supple- 
mented by any further details necessary to complete 
them. For the genera the admirable descriptions by 
Westwood in the ‘Genera of Diurnal Lepidoptera’ 
have been followed as closely as possible. 

“The book will comprise dgtailed descriptions of every 
genus and species known to occur within the limits of 
India, British Burmah,.and €eylon, and short descrip- 
tions will be added in smaller type of species fiom neigh- 


Yunnan,’ Tibet, South Turkestan, Afghanistan, and 
Beluchistan, which, though not yet recorded from within 
Indian lmijs, may very probably subsequently be found 
to occur within qr border.” 


If the auth6rs mean to follow out this course it is to be 
hoped that their descriptions will be of a comparative and 
not of a general ifture. Nothing can be more laborious, 
more unsatisfactory, and often more useless than wading 
through long descriptions, “when a few words indicating 
in what character the species in question differs from its 
nearest allies, are often far more useful. It is just be- 


able to make this comparison that they have described 
species without good cause, and it is frequently found 
that when such comparison is attempted, the want of 
distinctive characters is shown at once, whereas in a long 
wordy description it may easily be concealed. In conclu- 
sion, we wish the book success, and” plenty of supporters, 
so that it may be completed quickly, and mark the com- 
mencement of a new era in Indian ertqmology. 

e 
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OUR BOOK SHELF « 


a 
Winners in Life's Rabe ; or thg Great Backboned Family. 
By Arabella Buckley, Authpr of L9? andsher Chdren, 
&c. With Numerous Ilstrations, (London: Edward 
Stanford, 1882.) . 


LIFg, the title of Miss Buckley’s thoughtful work now 
before us would suggest, once it became,materially 
existent, went ever forward, striving after diverse fashions 
to adapt her. children to the best methods of fighting and 
winning. She felt her way onward in several directions, and 
in several of these she attained to a fair share of perfec- 
tion, from shapelessness to symmetry, from a simpleness 
in structure to a wonderful differentiation théreof; from a 
mere manifestation of vitality to a high state ofinstinct, al- 


most of intellect; but there was to all of these a limit all tof 


speedily attained—-and it is now plain that no arrange- 
ment of epidermis, or muscle, or nerve, no alteration of. 
blood, or alimentary system could get the uppermost in 
the struggle. It was cnly with the appearance of a quite 
new structurg—the back-bone of this volume—that Life 
felt she had acquired a new power, and those of her 


‘children who were thus endowed went on gallantly until, 


Winners in the race, they were left without a rival. The 
record of their humble beginning was still very incomplete 
but a few years ago, and there was no clue thereto. Now 
as the reader will learn in the clearest manner from 
chapter I., we know of such forms as the Lancelet, and 
those strange Ascidia who ‘“‘once tried to be back- 
boned, and yet as they grew fell back into the lap of 
Invertebrates.” 

Commencing with these Ascidia, this new volume of 
Miss Buckley proceeds to tell of those ‘‘ Wifners in Life’s 
Race,” which are supposed to culminate in our very selves, 
It does this in a way that most young people and every 
fairly educated person can understand as wellas with a 
carefulness in detail and a caution in the statement of 
facts, most pleasing ard grateful to the advanced student 
of Nature. Ably as this little volume is written, and 
admirable as, in our mind, is the judgment shown in the 
selection of details, yet it hardly comes to us with that 
captivating freshness that made the author’s story of 
“Life and Her Children” so welcome. Why this is so, 
we can scarcely suggest ; but this record of the battle 
over, of the fight won, seems to have been the result of a 
more tiresome labour than the author’s previously pub- 
lished records of those other legions which led on so 
steadily to what was but a forlorn hope. Perhaps this is 
because there ıs a wondrous charm surrounding the mys- 
terious beginnings of life which is not felt in the same de- 
gree as we approach the consideration of those beings 
who would seem to be the final product of life’s genesis. 
Still, nothing that we thus write about the contrast be- 
tween these volumes can lead us for a moment to overlook 
the fact that we know of no book in qur language, which 
for the general reader approaches this, as an intro- 
duction to those animals (fish, reptiles, birds, and mam- 
mals) to whom the vict@ry in life’s race has been vouch- 
safed, E. P. W. 





LETTERS TO THE EDITOR 


e 

[The Editor does not hold himself responsible for opiniohs expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with ihe writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facis.] 


Weather Forecasts | 


I AM glad that my letter on this subject has been the means 
of eliciting @he letter of the Rev. W. Clement Ley, prmted in 
your number of November 9. 


° e 


I have also received more than ® 


+ 


. 


or 





e Š { 
S x 52 oe. t i 
6 we 
SSS So + — = ae 
è one private communication; and by the courtesy of Mr. Scott 
~ I have been perenitted to see all the evidence receiyed at the 


Meteorological Office on the .day precdling the great storm of 
October 24. , o $ 

The*painful conclusion is forŝed upon my mind that: some of 
the difficulties which lie in thg way of a surer andl safer forecast 
of dangerous storms might he removed by a simple increasetof 
expenditure upon the machinery available for meteorological 
purposes, ; 

“Mr. Ley writes: “(On the whole, to the minds of many stu- 
dents of the subject it will appear rather strange that the Office, 
with the materials at its disposal [the italics are used by Mr. Ley] 
does not more often fail to furnish satisfactory warnings of the 
more serious of our gales. It is easy to say, in view of occa- 
sional failure% ‘the system itself must be at fault ;’ it is still 
easier to reply ‘Better it!’ If the country cares enough for 


wee welfare of ‘fishermen and others’ to do so, let it provide 
e 


e necessary funds for a system of night telegrams, and, if pos- 
sible, for a system of oceanic stations, If it does not, it must 
be content with things as they are.” 

Again, a private correspondent writes to me :—‘‘ The weather 
cannot be treated as though it went to bed at night» and tucked 
itself in under a blanket of cumulus, Tt uofortunately does 
nothing of the kind ; and while the director and his subordinates 
are quietly sleeping, atmospheric changes are going on with a 
rapidity which a constant influx of telegrams must afford the 
only means of meeting. Yet still in spite of all these-we go on, 
satisfied with having only zwo reports sent in every twenty-four 
hours, The result is that every now and then a disastrous 
failure such as that of Tuesday must occur.” 

It must seem, therefore, that without the important assistance 
of a new class of observations, dependent upon the motions of 
the higher clouds, much might be done by such an extension of 
an existing system as common sense seems to demand. At 
present we appear to be acting upon a method somewhat parallel 
to that which Would be adopted upon our railways, if the com- 
panies should send their signalmen to bed at 8 p.m., but with 
the night-traffic all the same. Collisions of the est magnitude 
would probably abound under such a system, i 

I write not as a meteorologist, but as a citizen. Surely if the 
position of things be such as has been described, and if an im- 
portant improvement in the forecasting of storms could be 


. ensured by the expenditure of a somewhat larger sum of public 


money, there could be no difficulty in bringing the matter in 

such a way under the notice of the Government as to secure the 

-hecessary funds. H. CARLISLE 
Rose Castle, November 15 


The Comet 


Ir may perhaps interest you to know that a most brilliant 
-comet has been visible here for about three-weeks. I saw it for 
the first time on the morning of September 29; at 4.40 a.m, of 
that day it bore from a house on the ridge overlooking Victoria 
E. 4 N. true (nearly), the nucleus being then about three degrees 
above the horizon ; an imaginary line drawn from Rigel through 
Sirius met the nucleus. - 
- The approximate length of the tail was nearly equal to the 
distance between Rigel and Betilguex, and its greatest breadth 
nearly equal to the distance between the two outer stars in the 
belt of Orion. The tail appeared brighter on the southern than 
on the northern side. i 
. The following particulars, which may also prove of interest, 
were communicated to me by Capt, Metcalf, of the White Star 
Company’s steam ship Oceanic. : 

‘Monday, September 25——observed a large comet rise about 
4.30 a.m., position at the time lat. 30° 18’ N., long. 128° qo’ E. 
September 26, at 5h. 17m, a.m., apparent time at ship (Sep- 
tember 25, 9h. orm. 13s. G.M.T.), altitude of comet, 7° 20’, 
distance from Sirius 63° 21’, tail extending nearly in a line from 
sun to Orion’s belt., lat. 27° 52’ N., long. 124° 10° EK, Sep- 
tember 27 (at 9h. o2m. G.M.T. September 26), comet's distance 
from Sirius 62° 32’, At 5h. 32 a.m., altitude of comet 13° 22’, 
bearing true S. 80° E., lat. 25° 16’ N., long. 119° 56’ E., tail 
about 7° to 8° long. Comet rose bearing S. 86° E. (true). Sep- 
tember 28—distance, from Sirius 61° 49’. October 3 (in the 
Victoria Harbour)—distance of comet from Sirius 58° 43’.” 

As the comet is still visible I may possibly be able to give 
you some further information about it by next mail. 

The following extract is from the Chine Mail bf the 7th 
inst. :-— 
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“A Melbourne despatch, dated Sept@mber -16, says—“ The 
comet is now extremely bright, being visible through the tele-_ 
Scope at noon, a circumstance unprecedented in the experience” 
of the efficers of the’observatogy.”” å 

If it is not trespassifig too much on y8ur time I should be very 
much obliged if you woyldekindly inforn? me what observations 
would be useful (which could be takdn py an orginary sextant). 
should we bé visited by afother comet. 

In corfelusion I may add that fos the Bast week the weather 
has Been unusually hot, and fIthough ghe barometer has fluc- 
tuated considerably, no atm®spheriesdisturbance has takenPlace. 

According to M. Dechevrens, S.J. Director of thd®7t-ka-wei. 
Observatory, no less than /wenży typhoons visited the £hina and 
Japan seas last year, but wp to date of the préSent year only Aree 
have been reported. 7 3y. P. McEwen, R.N., 

Hong Kong, October 9 Assistang Harbour Master 
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I THINK there must have heen some mistake aboet Major J. 
Herschel’s observation, as receded ig NATURE, vol. xxvii. 
p.5. As other observers have shown, the comet afifears quite 
bright in moonlight. On the morning following his observation 
I was perhaps as much astonished as he was, only in the Sfposite 
direction ; for I was very’ much surprised æo find®then (the 31st 
ult., at 5a.m.), that the tail was longer than on any ofher occasion 
when I have seen it, viz. 33°, The following observations will 
also show the brightngss of the comet in moonsight and twilight. . 
On the 26:h, at 5.25 a.m., nine hours before,full moon, and in 
brightish twilight, the tail was visible through, fog and thin cloud 
toa distance of 134°. On the 29th, at 5.37 a.m., it was fully 
23° long. This morning, at 6.9 a.m., in beight twilight, it was 
very faint, but still above 18°long. I think Major Herschel can- 
not have looked low enough down, or his view must have’ been 
otherwise obstructed. 

The wisp, or horn, that he represents on the 23rd, was cer- 
tainly a very striking feature at thattime. Though not exactly like 
the drawing in vol, xxvi. p. 622, it was nevertheless"very definite, 
and part of it was brighter than the adjacent part of the comet 
between it and the head. ‘There appeared that morning to be 
also two other knots of light, much less conspicu6us—one almost 
a continuation of the “horn,” following it, and a little further 
north ; the other, in the # branch of the ‘ fish-tail,” š 

Sunderland, November 7 T. W. BACKHOUSE 


P.S. November 8.—The “horn” was this morning still a 
marked feature of the comet, though much less definite than 
formerly. Its origin (at the point where it begins from the 
northern branch) is still brighter than the neighbouring portions 
of the tail fora considerable distance in all directions. It occurs 
to me that this'comet offers a very favourable opportunity of 
testing theories of the motions of tails$ its features are so defi- 
nite that i? careful observations are, and have been, made of the 


positions of different points, they*must throw much light qn the. | 


subject, N 


e T.W. B. 





On the roth inst., at 5 a.m., the length of the nucleus was 
110", its breadth 12”, and its position angle ig2°°5. The length 
seems fast increasing judging from previous measures, The 
tail was sfill about 15° long, but the first glimpse of daylight 
completely masked it. Gro, M. SEABROKE 

Temple Observatory, Rugby, Noveniberyg =» ' 





THE great comet was again a nfgnificent object in our south- 
eastern sky, at 5.10 this morning. The startlingly sharp defini- 
tion of October 23 had given place to a softe, outline ; but ‘the 
apparent length of the tail was at least as great, and the 
nucleus surprisingly bright, with g distinct scintillation, even in. 
comparison with two near stars. Major J. Herschel’s experienc? 
of finding himself gazing at the comet without seeing it, ina 
clear sky, differs from mine, as I have on two occasions, since 
October 23, seen it perfectly visible, though wan, in bright 
moonlight, and when the sky at that elevation above the horizon 
was not free from haze. On October 2g I saw the strong appa- 
rent shadow spoken of hy one of your correspondents, but here 
it was much blacker below the bright convex line of the tail 
than between the cleft at the end of clear definition. It did not 
seem to me the effect qf contrast merely; but like that blackness 
through which the stars sone darkly-in the recent southward 
dispIiy of aurora borealis. * HENRY CECIL 

Preger, Bournemouth, November ro 7 
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Magneti® Artangement’ of Clouds £ 

THERE is a small literature on the*above subject (dating back 
to the time of the publication of Humboldt’s Cosmos) which seems 
to have escapa! theattengion of, Ms. Romages. He will MM a large 
number of observaticys similar to those mentioned in NATURE, 
vol. xxvii. p. 31, recordad ima pape ithe Pied, Mag. for July, 
1853, by Mf. W. Stevenson, of Dupse.® :Similay observations 
dave been made by Mr, Bire Me% Mag. January, “8%, and by 
several’others in this cOuntry, M. André Poey also deals with 
the gbject at some letgth iin his work, “ Comment on observe 
les Nugags,” chap. iv. a : : 

Theappatent arrangementof cirri-form clouds “round two oppo- 
«ite poles” is simply the optical effect of the parallelism of the belts 
of ice-cloud, or “cirrus-bagds,” as Humboldt designated them. 
These belts are coincident in direction with what were, at the 
time of the formatin of the clouds, lines of eqnal pressure in 
that berizontal plane in which the clouds float; or, in other 
words, their direction is no: mal to“that of the atmospheric gra- 
dient at the cirrus-level, Their position, and therefore that of 
their vartshin? polit, fas never been proved to have any rela- 
tion to the position of the magnetic poles, It is true tbat in 
Europe a direction coincident with the magnetic meridian is 
slightly mor@commegn than a direction trarisverse thereto. But 
this is explained by the fact that the formation of the bands 
requires somewhat steep gradients in the regions of the cirrus, and 
that, with us, thesteepest gradients in thoge regions are commonly 
the north-eastward, being those wich prevail in front of and 
between the cyalgnic disturbances at the earth’s surface, which 
travel towards north-east. Thus, the best defined cirrus-bands 
most commonly stretch from north-west to south-east, 

A detailed explanation of the formation of the belts, which 
bears some similarity to that given by Lamarck, and which is in 
many, but’perhaps not in all points satisfactory, will be found in 
a paper by Max Moller in the “ Annalen der Hydrographie und 
Maritimen Meteorologie. Organ des Hydrographischen Amtes 
und der Deutschen Seewarte,’’ 1882, heft iv. pp. 212-226. 

The -attem;ts which have been frequently made to apply the 
terms ‘‘ polarisation,” ‘polar bands,” &c, to the cirrus belts 
have ‘proved unsuccessful, and will not, it is to be hoped, be 
renewed. W. CLEMENT LEY 

November 11 





“A Curious Halo” 


Tux phenomenon described in NATURE (vol. xxvi, pp. 268, 
293, xxvii. p. 30) is far from bemg unknown in Europe, where 
it generally receives the title of “Rayons du Crépuscitte” ; 
although I fo not think that it eyer presents the brilliant appear- 
ance described by Father Mare Dechevrens as noticeable ih 
China. In-England it*is morescommon in the winter than in 
the summer months, and does not appear,to occur especially in 
warm weather, although I do*not know that it has been noticed 


during frost. The furrows between the bands of light are not, so’ 


far as I have observed, rapidly movable in the sky in England; 
and they seem @ be traceable to hills beneath the horizon, rather 
than to cumuli. [ have never noticed them where the sun sets 
beneath a sea horizon. z W. CLEMENT LEY 
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The phenomenon described by M. Dechevrens as often wit- 
nessed in China, I have several times seen in this country, 
namely, beams or spokes in the eastern sky about sunset, spring- 
ing fom a point due opposite to the sun, The appearance is 
not very strongly marked, awd I used to think I must have been 
mistaken, till ] came to see the true explanation, which was the 
same as that fupnished by your correspondent. 
- There seems no reason why the phenomenon should not be 
common, and perhaps if looked out for it would be found to be. 
But who looks east at suns@t? Something in the same way 
everybody has seen the rainbow; but the solar balo, which is 
really commoner, few people, not readers of scientific works, 
have ever seen at all, The appearance in question is due to 
cloud-shadows in an unusual perspective and in a clear sky; 
now shadow may not, only be seen carried by misty, mealy, 
dusty, or smoky air near the ground, but even on almost every 
bright day, by seemingly clear air high overhead: ‘Therefore, if 
this sunset phenomenon is much commoner in China, there muss 
one would think, be some other reason for it than that the sky 
of England is not heavily charged enough with vapour to carry 
shadow. Rather & is too much charged, and the edgeof the 
shadaw becomes lo with distance and with the thickening of 
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the air towards the horizonsbefore the coftvergende of ‘the beams 
eastwards,is marked enough to catch the eye. œ! 


I may remark that tings common at home have sometimes “ 


first been remarked abroad. ‘Tife stars én snow were first ob: 
served in the polar regions ; it Was thought that they onfy aro e 
there, but‘now everyone se@s them with the naked eye on his 
GERARD HOPKINS 

` Stonyhurst College z 
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Priestley and Lavoisier 


I AM sorry that Mr. Rodwell should have thought it necessar" 
to revive the old oxygen quarrel, and the more so, as he has 
taken an unpatriotic part against Priestley, and indor ed the 
complacent statement of Wurtz, that chemistgy is a French 
science founded by Lavoisier ; forgetting, perhaps, that the title, 
“ La Chimie Francaise,” was invented by Fourcroy, and objected 
to by Lavoisier, ~~ 

The fact is, that chemistry has no nationality. It belongs to 
the universal republic of Nature, and had no proper existence 
for us until Dalton disccvered its laws. | i 


} 


_In the scientific democracy, to ure Lord Bacon’s expression, ° 


discoverers are mutually dependent, and it-would. perhaps, be 
impossible to? find any one capable of standing alone, It has 
even been charged against our great Newton that his astrono- 
mical discoveries are to be found in Kepler; but, as Dr. 
Whewell well remarks, it required a Newton to find them there. 
That the compound is always equal to the sum of its elements, 
was known long before Lavoisier, and so early as 1630 Rey gave 
the true explanation of the increase of the weight of metals by 
calcination. -Lavoisier's note of 1772 was, as he admitted, 
based upon Priestley’s earlier experiments, begun in 1744 3 while 
the acceptance of Lavotsier’s doctrine was’ mainly due to the 
capital discovery of the composition of water by Cavendish, in 
1784. 3 r , 
If at this advanced period we are required ta put in national 
claims, then surely our own countrymen must share largely in 
the honours which Mr.'Rodwell reserves for Lavoisier alone. 
Black, Priestley, and Cavendish are the founders of pneumatic 
chemistry. Priestley ciccovered oxygen in 1774, Cavendish 
discovered hydrogen in 1784, while Davy abjured Lavorsier’s 
Principe oxygène, and by his numerous discoveries gave ‘he che- 
mical edifice so rude a shake, that it had to be taken down and. 
rebuilt. z C. TOMLINSON 
Highgate, N., November 4 


, 
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Wire Guns 


In the last number of NATURE there is an interesting paper 
on ‘‘ Wire Guns,” and incidentally various methods of manu- 
facturing guns is mentioned, Agropos of this permit me: to 
relate a curious fact regarding gunmaking which came under 
my notice many years ago, and which supports the adage that 
there is nothmg new under the sun. In the aytumn of 1841 Sir 
H. Gough took the batteries of Chusan by a turning movement 
and thus spoiled the Chinese preparations. The force captured 
a large number of gans, some very fine bronze ones, but there 
were also a good many smaller iron ones, and as these were o 
no value they were ordered to,be destroyed. The Royal Artil- 
lery tried to burst these without success -at first, and only after 
sinking the muzzles in the ground did “they succeed. Jt was 
then ascertained that the reason of the extreme strength of the 
gun arose from its strangg manufacture. It had an inner tube 
of wrought iron, over which the gun was ¢#/, anticipating hy 
many years a somewhat similar plan by Palliser. 

Cheltenham, November 3 W. H. C, B. 


i Palzolithic River Gravels r 
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MR. C. EVANS, in NATURE, vol. xxvii. p, 8, wishes cur 
anthropologists to furnish an explanation why the mortal remains 
of paleolith:c man are not to be found amongst his ‘ so-called’ 
‘ fant implements.’ ” 

The question is one that naturally occurs to any one whose 
practical acquaintance with anthropological ‘“‘finds” is of a: 
limited character; and it may fairly be presumed that the 
inquirer has not himself seen and handled such relics, else ke 
would scarcely have imagined it within the range of possibi ity 
that they -could have been ‘‘ formed by natural causes,” by 
which, I euppose, he wishes to infer that they were not made 
Fy man, * 5 i i 
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As Iam a mere tyre myself, and ¢therefore unbiassed in the 
matter, I beg lave to state, for the benefit of guy whose 
acquaintance with the subject is of onlyé rudimentary nature—~ 
or less—what appears, to be & reasonable explanation of the 
case, @ t 

I. The implements of foremost svientific interest are probably 
those which are found in the various well-known caves, in thet 
they retain in the highest degree all the original sharpness of 
edge possible only under the slow and undisturbed circumstances 
of the formaffon of the stalagmitic rock, or silt deposit, in which 
they have become embedded „above the suface of the ancient 
ffoor, All such specimens bear clear and unmistakable testimony 
to their nature and use as weapons, 

2. The alternative hurting-grounds for flint implements are 
the wide-spreag gravels which formed the beds and older banks 
of the ancient rivers, and which have been of late so thoroughly 
explored by Mr, Worthington Smith, as recorded by him in this 

@Murnal, in so many interesting and valuable communications. 
Respecting these it is only natural that in some cases the speci- 
mens have been subjected to much detntion ; but then a special 
value attaches to them on that very account, Of the river 
gravels as localities from which such evidences are obtainable it 
ts quite unnecessary for me to use space in emphasising the 
importance of river-sides as a habitat of primitive nfan, 

3. ‘‘The entire absence of ‘the bones of man,” is simply due 
to the rapid decomposition of the osseous frames of small-boned 
animals, and the speedy annihilation of which in the case of 
man—cremation and other means of disposal apart—is parti- 
cularly noticeable. y 

Perhaps the position will be best understood by suggesting the 
question, ‘“‘ Do you imagine it at all probable that you could un- 
earth any trace of a single bone of one of your pedigree an- 
cestors, say only your great-great-grandfather?” ` If any of you 
should doubt the impossibility of such a thing, let proof begiven 
by employing the first grave-digger—oué of ‘ Hamlet ”—to bring 
the treasures to the light of day, and let the facts of the case be 
placed on careful record, i , 

4. Any connoisseur can at once tell by the touch of a fint 
flake whether it has been worked or not, and the fracture always 
bears certain signs by which the operation may be known to 
have been’ performed. 

It is somewhat remarkable that there should be any so faith- 
less as to seek after signs so easily to be discerned, in opposition 
to the testimony of reliable authorities; and i zs surely time that 
surrounded as we are with national museums and hbraries'full of 
patent facts appealing to all who cannot work for themselves, 
we should cease to throw discredit upon the evidence of many 
careful observers and honourable truth-seekers, 1 

Higlibury Wm. WHITE 





Your correspondent, Mr, C. Evans, raises the question, in 
your issue of November 2, whether the peculiarly-chipped flint 
found in the paleolithic gravels, and accepted as the work of 
man, may not be the result of natural causes, 

Mr. Evans mentions ‘‘ the presence of bones of recent and ex- 
tinct Mammalia.” If your correspondent has clear evidence of 
the presence of bones of recen¢ mammalia with the chipped flints 
that evidence would prove that the flints in question have not 
been so chipped by Paleolithic man, but are either nature’s work, 
or the product of man,of more recent times, and the gravels in 
such case should not be called Paleolithic gravels, i 

St. John’s Wood, November 7 T. KARR CALLARD 





Aurora 


_. A MAGNIFICENT aurora wab observed here last night. I first 
detected quivering sheaves on the northern horieon about 5.40 
G.M.T. About 5.47 a dull indigo base, on or against which | 
t‘ sheaves ” and ‘‘streamers” were playing with great beauty, 
was noted, surmounted by an arch of light. Soon afterwards,” 
sharply-defined ‘‘ spines” and ‘‘ spikes” of great brilliancy and 
in patches became developed, followed by five great tongues of 
light stretching towards-the zenith. I especially noted streamers 
reaching towards Vega, and passing over Mizar in Ursa Major, 
and some of exceptional brilliancy to north-north-east, At 6.50 
irregular horizontal belts of a dull indigo tint, alternated with 
horizontal tongues of light, the streamers having generally dis- 
appeared, except to north-north-east. At 8.6 p.m. a low mdigo 
belt, surmounted by a bright golden band, fringed thg horizon, 


eo ertopped again by belts of paler tints respectively, while Je- 





tached brilliant streamérs shot up “fitfufly towatds Cassiopeia, 
At II p.m. auroral lights were stall seen, ° 


To-day I intend ta examine the sun’s dist, and expect to see 


signs ofglisturbance. ‘ 
Fort William, Novetaber 14 


> A Dredging Implenfent 


2 
e 

I was® much interested in readifig, ein the last number of 
Natuke, Prof. Milmes Marshall’s accouat of his sttccessful, trial 
of a new dredging implemen? = 
. A few summers ago I constructed afid used in Lamah Bay, 
Arran, a somewhat similar machine, suggested, like Prof. 
Marshall’s, by the Philifpiqne Islayler’s dredge used in the 
Euplectella fishery. My implement was a rough copy.of one 
brought from Cebu which I had seen at the Challenger office in 
Edinburgh. It had two slight wooden bars, § or 6 feet each in 
length, meeting at about a réght angle to form the fgont of the 
apparatus, and having several gross-pieces connecting them 
further back. I attached large fish-hooks, net fotone hanging 
from the frame, as ın Prof, Marshall’s strument, but to the 
long bars themselves (as in the Philippine Islanders’ mahine), 
atid also to the cross-pieces. One weight yas tieg to Ææ cross- 
piece near the centre of the frame-work, and a second was 
attached to the rope a few feet from the front of the fnstrument, 
so as to make the pull more horizontal, and- so prevent the front 
end from tilfing upwards. e t 

The apparatus worked well and brought yp quantities of 
Hydroids and Polyzoa; but as I was not dredging for Giant 
Pennatulids, after a few trials I gave jt up and returned to the, 
ordinary naturalist’s dredge. In one case, however, I found my 
fish-hook apparatus serviceable. I wished to search a remarkably 
sea-weedy region, in a few fathoms of water, chiefly for Ascidians 
attached to the sea-weeds. The ordinary dredge I found almost 
invariably soon after reaching the bottom, got foul of a large 
Laminaria or some other Algæ, which stretched across the 
mouth and prevented anything entering. The frame-work with 
hooks, on the other hand, always brought up ensrmous masses 
of stuff, in many cases dragging the Laminaria up by the 
‘roots,” and hoisting also sometimes stones and shells to which 
the Algze were attached, and on which were very frequently the 
Ascidians I was in quest of. 7 

I should think this kind of apparatus would be most useful for 


CLEMENT Ê. wracce 





obtaining Algz on rocky ground, and its value in dredging - 


Pennatulids is sufficiently shown by Prof. Marshall’s experience 
at Oban. W. A, HERDMAN 
University College/ ‘Liverpool 
$ ee 
Forged Irish Antiquities . 
Ur to the -present we have had little reason to complain of 
forgeries among Irish antiquities. * Shams have frequently been 
offered for sale, but they could scarcely be called forgeries, as 
they were so unlike genuine arti€les that persons of ordinary 
experience could scarcely be decerved By them. Ttately, however, 
some very clever imitations have come undes my ndtice. The 
objects imitated are those known as oval tool-st®nes, which were 
formerly very rare but are now offered in lots of two or three 
together. I believe the fabricated articles are produced some- 
where about the Giant's Causeway, the ordinary, black shore 
pebbles being used for the purpose. W. J. KNowLes 
Flixton Place, Ballymena, November 11 ‘ 
$$ nnn eerie 


THE NEW NATURAL HISTORY MUSEUM 


SIN CE our previous notice of the great building which 
has been erected at South Kensington for the recep- 
tion of the Natural History Collections of the British 
Museum (NATURE, vol. xxiii. p. 549, April 14, 1881), 
eighteen months have elapsed, and during that period 
great progress has been made in the transfer and arrange- 
ment of specimens. It may not be uninteresting to the 
readers of NATURE to receive some information con- 
cerning the present comdition of affairs and the prospec- 
tive arrangements in connection with the housing and 
€xhibition of the priceless treasures of the national 
collections. OA nae 

The first point which strikes a visitom at the present 
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| time is that a serious mistake has been®made in the erec- 
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` case, the long colonnades, and the picturesque colouring of 
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tion of a bulding with stich elaborate and ornate interhal 
decorations for museum ‘purposes, Now that the cases 
are nearly all in: position and the specimens are gradually | 
being arranged im them, this incongruity between the 
style and object? of ghe building becomes more and more 
apparent. On the one hand, it*is* clear that the form, 
position, afd iluotnation of thecases has in many 
instances been sacrificed ¢o a fear of interferIngswith the 
general architectural"effect ;eand on thg other hang it is 
equ@lly manifest that itevill be impossible to make full 
use oftĦedloor space,and especially the best-lighted por- 
tion of at, without seriously detracting from the artistic 
effects designed “by the architect. * 

Thus we find the beautiful arcade formed by a series 
of pierced wall,cases in the Coral-gallery has its effect 
totally,destroyed by the floor-cases, which it has been 
fourfd necessary to place aloffg the central line; and in 
the British gallery the viseas designed by the architect 
have be@f completgly marred by the insertion of large 
caseg in some of the arches. Again and again we find 
massive columns, beautiful in themselves perhaps, break- 
ing up a lfe of ases, or throwing their contents into 
deep shade. The peculiar tint of the te1ra-cotta, too, 1s 
far from being: suitable for making the objects of the 
Museum stand out in relief» and®this ıs particularly 
manifest in thë case of the palzontological collections, 
where a great ‘majority of the specimens have a very 
similar colouring, When an attempt has been made to 
remedy this by giving the walls near the objects other 
tints; it is found that such tints, do not harmonize well 
with the general colouring of the building. Nor ıs the 
wisdom apparent of bringing into close proximity natural- 
history objects with the conventional representations of 
them adopted by architects. The crowding together, on 
the same column or moulding, of representations on the 
same scale pf microscopic and gigantic organisms, of 
inhabitants of the sea and of the land, and of the forms 
of life belonging to present and those of former periods 
of the earth’s history, seems to be scarcely warrantable 
in a building designed for educational purposes. 

Greatly as we admire the spacious hall, the grand stair- 





the whole building, we cannot but feel that the adoption of 
sucha semi-ecclestastical style was a mistake, Wefearthat| 
in the future there will be a perpetual conflict between the' 
views of the keepers ef the Museum-collections and those 
of the architect of the buildin’ ; for the erection of cases as 
they may be required in the most ed@nvenient and best- 
lighted situations cannot fail to detract from the striking 
and pleasing effectssof the architecture. 

Apart frone thes fundamèntal objection, however, we 
find nothifg bub what is praiseworthy in the arrange- 
ments which af being made to worthily exhibit to the 
public thesegrand collections, of which such large portions 
have been long buried at Bloomsbury. In a few months 
the whole of them will have been removed from their old 
places of exhibition (or more often of sepulture) to the 
new galleries, where the space available for their arrange- 
ment is so much greater.® The cases in the Zoological 
Galleries are now almost completed and fitted, and the 
collections of osteology and shells with some of the 
stuffed animals, have been already removed to their new 
home—so that the public may hope to see the transfer of 
the whole of the-specimens completed by next spring. 

. The keepers of the geological, mineralogical, and 
botanical collections, which are housed in the eastern 
wing and annexes of the building, have had a very diffi- 
cult task to perform, They were called upon to remove 
these collections before the fitting of cases in the new 
buildings was completed, and in consequence of this the 
re-arrangement of the specimens, with the incorporatiom 
of the valuable material ong packad away in the cellars 
at Bloomsbury. gwing to want ‘of space, was rendered 
additionally laborjpus and troublesome. These” diffi- 
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culties have now, for {he most part, however, been 
happily qvercome. ° 

The Geological cMlections, in spite of their vastness 
have been to a great extent 
and Reptilian Galleries aré* indeed almost completed, 
and much prdgress has béen made with the Fish Gallery 
ahd the several rooms devoted to the exhibition of the 
invertebrata and the stratigraphical collections. The 
trustees have been fortunate in securing the services of 
such an experienced palzontologist as Mr. Etheridge to 
second the energetic efforts of Dr. Woodward ın thfs 
department. By the insertion of diawings and tables, 
iulustrative of the structure and classification of the fossil 
forms, the value of this part of the collectign to students 
has been greatly enhanced. 

Inthe Mineralogical Gallery everyone must be struc 
by the improvement in the cases, now that the specimens» 
are no longer crowded together, as was the case in the 
old museum. At the end of the general gallery, and in 
the adjoining pavilion, there are a number of interesting 
special collections. First and foremost among these 1s 
the unrivalled series of meteorites, which is now displayed 
to much greater advantage than at Bloomsbury; with 
these are collections of crystals, both artificial and 
natural, of pseudomorphs and of rocks, or mineral aggre- 
gates—the Jatter being an entirely new feature in this 
department. Large specimens, illustrating the abnormal 
development, the mode of association, and the economic 
uses of minerals are here being arlanged, and they make 
avery fine display. Working mineralogists will be thank- 
ful to Mr. Fletcher for his capital design of setting apart 
a case, in which new acquisitions to the collection are 
exhibited for awhile, before being incopozated with the 
general series. 

The portion of the Botanical collection available for 
public exhibition is small, but Mr. Carruthers, the keeper, 
has brought together a capital series of examples of all 
the great divisions of the vegetable kingdom—uillustrating 
the dried specimens, where necessary, by drawings and 
models. ' 

There are two points, however, in connection with the 
establishment concerning which the readers of NATURE 
wall naturally be especially destrous of information—first, 
as to the facilities to be afforded to students for examin- 
ing the valuable types and rare specimens in which the 
collections are so rich, and secondly, with respect to the 
improvements which are sought to be made ın the 
Museum, regarded from the point of view of an educa- 
tional institution. The surest test of the efficiency of the 
administration of such a museum as this will be found in 
the manner tn which these two great objects are attained 
by its keepers. 7 

Close days for students having been now entirely 
abolished, the trustees of the Museum have provided 
galleries in each of the departments where scientific 
workers can pursue their studies» undisturbed. We 
cannot help thinking that this plan is far better than 
the old one, which required original investigators to 
attend on those days “of the week whenethe public were 
not admitted to the galleries—a restriction keenly felt. by 
busy men in this country, and more especially by 
foreigners, who had perhaps come to this country with 
the sole object of devoting their time to the study of our 
national collections, As there are valuable reference 
libraries in each of the departments, and a general library 
of scientific journals for the whole establishment, the stu- 
dent has much greater facilities than formerly for carrying 
on his work, and nothing can exceed the courtesy with 
which persons actually engaged in scientific research are 
received and aided by the keepers and their assistants. 

The publication of the series of well-known and 
valuable scientific catalogues is still proceeding. During 
the pressure of work caused by the removal of these vast 


collectiofis, the trustees of the Museum have done wisely * 
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to avail themselves of the aid of, specialists from outside, 
in connection with certain of the collections. gfhus the 
collection of the fossil foraminifera has been arranged by 
Prof. T. Rupert Jomes, whofe catalogue of the same has 
been fecently published. r., Hinde has in the same 
way dealt with the grand cellection of fossil Sponges ; and 
his illustrated catalogue.of them is now in the press, 

But while -the purely scientific objects of the Museum 
are not bei®g lost sight of, we are glad to find that the 
para efforts are being directed by the keepers to the 

evelopment of the institution as a means of popular edu- 
cation. In addition to the three admirable guides, pub- 
lished at the low price of one penny each, other popular 
works in illugtration of the collection are ‘being prepared. 
Thus Mr. Fletcher has written a penny guide to the 
aoi of meteorites, in which he has drawn up one of 

*the best statements concerning the nature of these bodies, 
-and of the grounds on which they are so greatly valued by 
scientific inquirers, that we ever remember to have read. 


* Simple in its language and mode of treatment of the 


subject, this little guide is replete with the most valuable 
information—information which the student-¢f the collec- 
‘tion might ransack a library in vain to find. 
Sull more interesting is Dr. Woodward’s venture in 
the same direction—an ulustrated guide for the depart- 
ment of Geology and Paleontology. The woodcut illus- 
trations of this work are in part original, and in part 
borrowed from various scientific manuals, the publishers 
of which have generously granted the use of ther to the 
Museum authorities, By the aid of these woodcuts Dr. 
“Woodward is able to call attention to the chief facts con- 
cerning the structure of some of the most remarkable fossils 
in the collectiqn, and the guide forms an excellent intro- 
duction to the study of palaontology. At present the only 
part of this guide which is illustrated by woodcuts 1s that 
~which deals with the fossil vertebrates, for these only are 
as yet fully arranged; but in subsequent editions, no 
doubt, Dr. Woodward will give equal attention to the 
description of the most important forms, among the 
invertebrates, The design is an excellent one, and there 
is every promise in the present instalment of the work of 
its being admirably carried out. Such work cannot fail 


to be the means of diffusing in the widest possible manner’ 


accurate ‘notions on the subject of natural history among 
the people. We hope that its circulation may be as 
large as that of Prof. Oliver’s admirably illustrated guide 
to Kew Gardens, which we are glad to see has passed 
through twenty-nine editions. 

While on the subject of the means adopted by the 
“Museum authorities to make the collections a means of 
-diffusing correct ideas among the people, we cannot 
avoid referring to Prof. Owen’s design of surrounding the 
great central hall of the building with an “ Index 
Museum.” The idea is most praiseworthy, but its 
execution will, we fear, be attended with serious diffi- 
culties. Prof. Oweñ proposes to devote the first of the 
six recesses on the western side of the central hall to the 
illustration of man, the two next tg the other mammalia, 
the fourth to bimls, the fifth to reptiles, and the sixth to 
fishes. On the other side three recesses are to be devoted 
to the invertebrata, and one each to botany, mineralogy, 
and geology. Few naturalists will agree wxh Prof. Owen 
that the points which distinguish man from the rest*of- 
‘the animal kingdom, are to the zoologist,-of such import- 
ance as to necessitate the setting apart of a division of the 

Index Museum for their illustration ; and the limited por- 
tion of the available space assigned to botany and 
geology will occasion much surprise. As structural 
alterations have interfered with the use of two of these 
recesses, and the lighting of some of them is far from 
being satisfactory, the project may perhaps have to be 
‘greatly modified. One of the recesses, that devoted’ to 
the birds, has been already arranged with instructive 


by a diagrams and well-selected specimens, and a pegny guide 
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to'it, written by Prof. Owen in his Well-known clear and 
attractive: style, has ben publishet.” If the design is 
carried further, we hope ‘the greatest care will be taken to 
make Me classification andsarrangement adSpted in the 
Index Museum harmonise with that employed in the 


|-several galleries, for, Stherwise such a museum will not 


serve as @n index tẹ the great ‘collection, but will 
be a soarce of confusion ratfler than of assistance t$ 
students. e 


sent. The birds will occupy thè ground flbor of the 
western wing of the building, and the mgmmals¢he floor 
above. The osteological.collecgions belonging to these 
two departments are already arranged in the upper floor, 
and form a new and most valuabl® feature of the 
Museum. The articulated skeletons are exhibited on 
the floor and in glass cases, behind which cupbards are 
constructed for the receptiorfof toe ee ee cron 
The Pavilion contains a special seriegof b@nes, which are 
reserved for purposes of study. The skeletons of yebales 
are to be housed in the basement of thg building. ° 


Generally we find that the convenience of the public has ” 


been fully consulted in the arrangements of thé building. 
The lavatories and cloak-rooms are all that can be 
désired, but we suspect tht much disappgintment will be 
felt with regard to the refreshment depertment'as at 
present constituted. Small and inconvenient counters 
are being erected on the highest story of the building, 
outside the Botanical and Osteological Galleries.respec- 
tively. The obstacle thus created to the ingress and 
egress of visitors to those departments, and the fact that 
mice will infallibly be brought to them, is enough to 
ensure condemnation of such a plan. We hope that the 
trustees may yet reconsider the question, and find them- 
selves able to devote to the purpose of refreshment, a 


.room in the building which is centrally sitwated, and at 


the same time entirely cut off- from the collections. 





. 
\ 


THE COMET | ` 


W E take the following from the Sydney Morning Herald 
of September 19 :— 


Mr. H. C. Russell, Government Astronomen sends us 
the following interesting par®iculars respecting the comet, 
under yesterday's date:— „` ° ; 

The comet discovered on the 7th has developed in 
brilliance rapidly. ° When I fist saw it om the 8th, the 
nucleus was equal to a bright star of the second magni- 
tude; by the 11th it was briglfter than a first nfagnitude 
star, and I was able to see it for eight mitutés aftef sunrise 
on that day. Subsequently, the mornings wêre cloudy, 


zand I could not see the comet either then or during the 


daylight, probably because of the sea haze, which is more 
or less part of the N.E. wind. The comet has, however, 
increased in brilliance so rapidly that My. Ellery was able 
to see the comet at noon, and telegraphed to me to'that 
effect, and the air being clear it was found at once. had 
not anticipated such a wonderf@l increase in its light, for 
now itis easily seen in the full glare of the Sunshine, like 
a star of the first magnitude, even when viewed without a 
telescope, and it must be many times more’ brilliant than 
Venus when at maximum. ðn the large telescope the 
nucleus appears round and well defined, and measured 
three secands in diameter ; from it, extended on each 
side, the first branches of the coma, like two little cherub 
wings, and in front, the great body of the coma, forming 
a briliantand symmetrical head, agd thence turning to 
form the ‘tail six minytes long. Under close scrutiny it 
was evident that the coma had one or more dark bands, 
@urved like the outline, which made the form very inte- 
resting, but the glaresof the sunlight made it very trying 
to the,eyes. It is & splendid object, agd it is to be re- 


gretted that no stars can be seen by means of which to fix: 
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Of -the zoological collettions e can say little at®pre- 
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accurately the comet’s position ; but should the weather 
continue fine, it will Be possible tô do this with the transit 
instrument. _My observations this afternoon shgw that 
the comet Was moving awa? from éhe sun agam, and 
should this be maisftained, it wijl ecome a morning, not 

‘an evening gbject. At 1.15 p.m. today the comet was 

only gm. 45s. west from the centre of the surfand 7m. of 
$ declination south ; “by 5 pn. the distance in right ascen- 

“sion, had increased ¢hree minutes; the declination was 

_ slightly dess. Unless sine rapfd change in the direction 
cof the-moffon takes pl&ce before to-morrow (and now that 
“the comêt is so gear the sun this, may result), the comet 

will be seen without thavaid of'a telescope, about seven 
» degrees west of the sun. History telis us of wonderful 

comets which duftshone the sun; but it is usual to receive 
these statements after liberal djscount. Nevertheless the 
great’comet of 1843 was easily seen by spectators when 
it was ogy ® 23efrom the Sun (that is, about half the dis- 
<o tance between the @met and sun to-day at I p.m.); and 
at Pamma the observers standing in the shade of a wall 
: saw thè comet with a tail four or five degrees in length. 
In Mexico, also, the comet was seen mear the sun like a 
star of thé first magnitude.. It is probable, therefore, that 
the comet of #843, the brightest of this century, was 
brighter than the present one. ® 

We are indebted to Mr. John Tebbutt, of the Private 
Observatory, Windsor, for the following communications 
respecting the comet :— 

September 16,--1 succeeded in obtaining pretty good 
observations of the comet on the moruings of the gth and 
roth instant, but since the latter date fog and cloud have 
prevented observation. The following are the positions 
secured :—September 8d. 17h. 54m. 528s., R.A.=gh. 37m. 
7'50s., Declination S. =0° 57’ 46-4; September gd. 17h. 
49m. 458., R.A, gh. 45m. 478184 Declination S. = œ 53' 
362. A thérd position will, of course be necessary for 
the approximate determination of the orbit. In the ab- 

n sence, however, of such a determination it may safely be 

stated that the comet is rapidly coming into conjunction 

© With ‘the sun, and near its ascending node. It is not at 
all improbable that the comet is passing between us and 
the sun, and that in consequence its tail will be pointed 
approximately towards the earth. As we do not at pre- 
sent know the exact appargnt track of the stranger, it 











would be advisable to watch the sun's disc at intervals | 


during the-next few “days far a possible transit, and to 
look out at night for any indications of the aurora conse- 
quent on a péssible near “approach of the earth to the 
tail. 1t will Be remembergd that our passage through the 
tail of tHe great comet of 1861 was marked by a general 
exhibition of ‘Auroral phenomena. It is highly probable 
that the comet Will, towards the close of next week, be- 
come an imposing object in the. west during the evenings. 


Like the re€ent Wells comet, this body will doubtless be | 


well observed with the transit circle im full sunlight. 
oo. September 18.2—The extraordinary interest which at- 
=" taches to the comet now visible will, I trust, afford a 


sufficient apology for my, again trespassing so soon on | 


your valuable space. Supposing, from the rapid increase 
in the brillianey of the comet that it would probably be 
seen in full Gaylight, I turned my attention to the im- 
mediate neighbourhood of the'sun about 10h. a.m. yester- 
day, Iat once found the comet without a telescope: it 
was visible about four or five degrees west of that 
luminary as a brilliant white dagger-like object. The 
head was beautifully distinct, and the tail could be 
readily traced for about twenty minutes of arc. I 
succeeded in obtaining eleven absolute determina- 
tions of position with the equaterial, the approximate 
right ascension and declination of the last observation 
rih. 25m, a.m., being respectively rrh. 22m. and 1° 1 
north. I attempted to observe w&l the transit instru- 
ment. The coneet entered the field of the telescope and 
was.at once bisedted by the declination wire; but, un- 
» 
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fortunately, just before it reached tht first transit wire- it 
was obseared by a passing cloud and rematned so till just 
previously to its quitting th 
to be bisected. I trust the Melbourfe observers will not 
fail to avail themselves gf every opportunity to observe 
wjth the transit circle. If my memory serves me well T 
believe the history of astronomy does not furnish any” 
previous instance of a ‘comet being seen near the- 
sun with the unassisted eye since. the apjfearance of 
the extraordinary and well-known comet ‘of 1843. “That 
body was seen at 3h. 6m. p.m. at Portland, U.S., bya Mr. 
Clark, and consequently in full sunlight, and its distance 
from the sun measured by him with an ordinary sextant. 
The present comet was still plainly to be seem without the 
telescope at 5h. p.m. yesterday. To-day it will probably be. 
too nearly in a line with the sun to be seen ; but on Tuesday: - 
and Wednesday it will, I think, again be visible, In the® 
absence of any calculation I will here venture to offer one 
ortwo remarks. The comet appears, froma rough inspec- 
tion of its,apparent path, to be moving in a track some * 
what resembling that which would be followed ‘at this 
time of the Year by the great comet of 1843 on its way to. 
perihelion, and it is a significant fact that the earth is 
to-day almost exactly on the line of the comet’s nodes, 
and on the ascending side of the sun, At) Greenwich 
mean noon to-day the longitude of the- earth will be 355}°, 
while that of the ascending node of the great comet of 
1843 is about 358°. It will be remembered that at the 
time of the appearance of the great comet of 1880 the 
parabolic elements of that body were found to be almost 
precisely those of the great comet of 1843 (see my paper 
read before the Royal Society of New South Wales in 
July, 1880)—and it was therefore considergd that the two 
bodies were identical. It will be remembered, too, that 
at a discussion at one of the Royal Astronomical Society's 
meetings it was suggested that although the period, 
between the returns of the comet in he ong Vee was 


37 years, the time of revolution «might» be: 





ae ppenranto of the present comet a return of the same 
ody? 


rapidly revolve round the sun, and make its appearance 
again west of that luminary, it must certainly ‘be a comet 
of very small perihelion distance. Whether it is the comet 
of 1343 and 1880 time alone will decide. I dare say your 
readers will callto mind the speculation of Mr. Proctor 
on the probable return of the comet of 1843 and 1880. 
P.S.—At 11h. 35m, a.m. to-day (September 18) I again 
detected the comet with the unassisted eye. It was then 
about three-quarters ef a degree west of the sun’s west- 
ern limb, and apparently moving west. In this case the 


comet in a few days must be again looked’ for in the 


morning sky. h K : 

The Herald writes :—The comet discavered:on the 7th 
instant has increasedgso greatly in brilliancy that it can- 
be discerned in daylight with the nake eye. The fact 
was discovered by Mr. Ellery, Government Astronomer 
in Melbourne, at noon, and by him co nmunicated to Mr. 
Russell; but.the unusual phenomenon was observed by 
Mr. Tebbutt, of the private observatory, Windsor, at 
about 10 o'clock. The authorities seem to agree that the 
history of astronomy does not furnish any previous 
instance of a comet being seen near the sun, as this is, 
since the extraordinary and well-known visitant of 1843. 
It is probable, Mr. Russell states, that the comet may Be 
seen about seven degrees west of the sun, from which 
luminary it is apparently, however, moving away ; and, 
should this movement be maintained, it will become a 
morning and not an evening object. 

So fargthe Sydney journal. 

We arg indebted te Sir H. Lefroy for an extract from | 


° 


e othe when it was still found .. 
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. the Eastern Star, published et Grahamstown, Cape } foûnd the length of the tail (riortHfern branch) 25° on 
Colony, in whieh M r. L. A. Eddie, F. R.A.S., draws atten- Setieeber a and 22° on the followirtg fe e 
. e ON to the duplication of the nucl4us which appears to By the kindness of the Astronomer Royal, we learn that 
have been first remerke1 af the Royal Observatory, Cape | the coet was obsegved onehe merglianjat Melbourne on 
of God Hope, on September 30, and on the same date | September 15, 16, and, 17 civil raskoning; equatorial 
in the United States: a day or so later Eur®pean obser- | observations commerfced on the morning of September 
* vers very generally perceived it. On the morning ®f | 10: Mr. John Tebbfitt øbşerved the® comet the previous. 
September 24, at 4h. 30m., Mr. Eddie, says: “A most | morning at his private obser@atory,* Windsor, N.S.W, 
aries sight presented itself. The head of the comet | The Melbourne weridian observations will be of great 
is not yet risen, but a broad belt of golden light, about | value in the determinatien of the elements of the %rbit 
fwo degrees in breadth, streamed upwards from the hori- | prior to the comet’s rush throegh the solmi® foronal 
zon to about ten degrees ; and from the northern margin | region, the last one having been made only fifteen hours 
of this again, a thin streak of less brilliant light extended | before the perihelion passage. o ‘ 
upwards to apo another twelve degrees, and when the Subjoined is an ephemeris of the comet for 18h. M.T. 
head had fully risen above the horizon at 4h. 43m. a.m., | at Greenwich. It will be seen that it $ now well obser- 
| here were about twenty-five degrees in length of intensely | vable on the meridian. S . 
eluminous matter, stretching upwards from a still more Hion Aani Dei Distance#rom * 
luminous had, ad incline Ae the oes at an angle of ms rapes we pene Earth., Sun. 
70°... . The head appeared as before, to consist of an ; ar ee i gt 
i + apparently very solid though not very large nucleus, sur- Npr, m a Ae S z = nas 2 1486 i, 3 nd 
rounded by a dense coma of no great extent, especially 20 ... 9 16 40 26 13°5 ....3°500.. 1-962 
, receding the nucleus, and possessing no daek intervals, AZ: .... 9°38 43..,, 25-464 i il 
.’ The weather prevented further observation at 24... 9 635. 27:17... I°810 .,2 1°835 
Grahamstown till the morning of October 3, when, on a E E IO nce. i 500 
directing his 9}-inch Calver upon the nucleus, Mr. Eddie 28 ... 8 55 97 ...@- 28 14°2 ... 14 ... 1'906 
. saw not one round planetary disc, as he had last seen it, The latest investigations on the motiog eof this comet 
but “two distinct elli soidal nuclei in juxtaposition, each | tend to indicate, contrary to the expectation that was at 
of them brighter on the interior edge, and drawn out, as | first entertained by many astronomers, that’ it is not 
it were, towards the comet’s ulterior boundary, so that | identical either with the great comet of 1843, nor with 
their conjugate axes were about double the transverse. | that which appeared with so great a resemblance in the 
They closely resembled, in the inverting telescope, the | elements of the orbit in 1880. Calculations by Messrs. 
flames of two candles placed the one above the other, so | Chandler, Wendell, and Hind, are so far in accord upon 
that the al part of the lower flame almost over- | this point. 
lapped the lower portion of the other. There was a dark 
rift the breadth of the transverse axes of these nuclei, TE Re E a 
extending from the hindermost one into the tail. These | RECENT DVYNAMO-ELECTRIC MACHINES 
two nuclei were not parallel with the axis of the comet, ELECTRICAL inventions of innumerable kinds have 
but the foremost was drawn, as it were, to the south, or of late followed one another with bewildering 
nearer to the direction in which the comet is moving.” rapidity; and the impetus to invention afforded by the 
Mr. Eddie further compares the two nuclei to the double- | present development of electric lighting, and by recent 
star a Centauri when viewed through a clond with a low | electrical exhibitions, is making itself felt in many ways. 
power. When daylight had advanced, they co ild beseenin | Most im ortant, perhaps, of these is the production of 
the telescope perfectly free from the light of the surround- | improved types A machines for generating electric cur- 
ing coma. On the following morning the nuclei were dis- 
tinctly divided with powers of 6oand 100 on the reflector: , 
the preceding nucleus was larger and brighter than the 
other, but both were, if anything, smaller than previously. 
The Natal Mercury of October 6 describes the im- 
posing spectacle which the comet presented as it rose 
apparently from the Indian Ocean. The nucleus shone 
with a brilliancy rivalling Sirius, or even Venus, and the 
tail was slightly curved, and though, as dawn approached, 
a little diminished in length, appeared more concentrated 
and magnificent. 
Observers who remember the great comet of 1843, as 
it presented itself im the southern hemisphere, are some- 
what divided in opinion as to which body to give the 
palm on the score of brilliancy, though most of them . 
appear inclined ¢o favour the former. The Emperor of 
Brazil, who observed the comet of 1843 close to the sun 
on February 28, ani on the following evenings, considers 
it was not so remarkable for the brightness of the nucleus 
as the present comet, but that the tail had a much greater : . 
extent. . i Fic. 1.—Sir W. Thomson's Roller Dynamo. 
At Santiago, Chile, the comet was visible on September | rents. Dynamo-electric machines, in fact, appear to be 
17, some minutes before sunrise, and on the next | undergoing the same kind of evolution which the steam- 
morning could be followed until 11h. 30m. with the | engine has undergone; and just at present the tendency 
greatest facility without the telescope ; part of the tail appears to be in the direction of pypducing larger and 
near the nucleus was also visible, the northern border | heavier machines than heretofore. 
being much brighter than the other. On September 20, The readers of NATURE will be familiar with the de- 
though the light of the comet had somewhat diminished, | gription of Edison’s large steam-dynamo, which first 
it was seen with the naked eye till 1oh. 30m. M, Niesten, | made its appearance im Paris in 1881, and of which two 
Chief of the Belgian expedition for the observation of exampjes are now af work in the Edisog installation at 
e atte transit of Venus, observed the comet in Chile : he | Holborn Viaduct. These monster dynemos, each requir- 
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ing from 120 to 15q hors¢-power {fo drive it, are capable $ 

of lighting from 1000°to 1300 incandescent electric lamps. 

Six such machines have been also erected in Ngw York 

to supply thè cantraP statior® of the Edison Light Com- 
. 











Fics. 2®5.—Sir W, Thomson's Disk-Dynamo 


pany. Here the unexpected difficulty has arisen that if 
one of the machines drops in speed the currents from the 
other machines short-circuit themselves through the one, 
and overpower the steam-engine that is driving it; a fault 
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which will probably bee remedied by a rearrangement of 
the governors supplyrg the steam to the @ngines. 
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New forms of dynamo-electric machine have been e 


designed by Sir William Themson, Sbme of thes being 
for direct cugrents, othersefor alternate, but all of them of 


peculiar construction. The first of them, shown in Fig. 1, » 


may be described as a modification of Siemens’ well-known 
machine, the drum-armature being, however, made up like 
a hollow barrel, of which BB is a sectional view, the sepa- 
rate staves being copper conductors insulated from ong 
another. They resemble the longitudinal bars used by 
Siemens in the armatures of his electro-plating machines, 
and by Edison in his steam-dynamo. At one end of the 
hollow drum these copper bars are united t®each other in 
pairs, each to the one opposite it. At the other end their pro- 
longations serve as commutator bars. A similar mode of, 
connecting to that adopted by Edison, is also possible. 
Inside this hollow drum armature is an internal stationary 


electro-magnet, KM’K, whose poles face those of the | 


external field magnets. This internal magnet answers 
the purpose of intensifying the magnetic field, and making 
the magnetic system a “closed” one, as suggested long 
before by Lord Elphinstone and Mr. Vincent. This 
hollow armature Sir W. Thomson proposes to support on 
external antifriction rollers AA’ Cc’, the lower pair AA 
being of non-conducting material, the ae pair being 
made up of conical cups of copper split radially, and 
serving, instead of the usual commutator “ brushes” to 
lead away the current. The hollow armature may be 
driven either by the tangential force of one of the 
boncing rollers, or by an axle fixed into the closed end 
of it. 

Another machine devised by Sir W. Thomson, and illus- 
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Fic. 6.—Elevation of Gordon's Dynamo, showing the rotating coils. ‘The “taking-off” coi’s are shown in the top right hand corner. 


trated in Figs. 2, 3, 4, and 5, is a disk-dynamo for generatirfr 

alternate currents, and is therefore alljed in certain aspects 

to Mr. Gordon’samachine, described below. The goss | 

armature has no i®on in it ; it consists of a disk of woo 
. 





having upon its sides projecting wooden teeth, as shown 
in Figs. 2 and 3, between which a wire or strip of copper 
is bent gackwards and forwards, and waged carried to 
the axlees. This disk is rotated between 


eld-magnets , 


| 


~ ea 
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having poles set alfernately all ound a circular frame. 

Figs. 4 and 5 Show how this is carrjed out. Aecast-iron 

e ring having projecting iron,pieces screwed into it is sur- 

roundgd by aig-zag* condugors which carry into it the 

current from a separate excite, These curyents pass up 

and down between the projecting cheeks, and excige 
those on both sides of them. 

A still more recent, and still larger generator, is that de- 
signed by Mr. J. E. H. Gordon, whose “ Physical Treatise 
gn Electricity and Magnetism ” is known to most of our 
readers, This machine, which is given in elevation in Fig. 6, 
and in end-elevation in Fig. 7, is more than 9 feet in height, 
and weighs 18 tons. It possesses several points of interest. 
The rotatingmrmature differs from those of the well-known 
Gramme or Siemens’ armatures, being in form a disc, 
constructed of boiler-plate, upon which the coils are 

*carried. The machine, therefore, resembles in some 
respects the Siemens’ alternate-current machine, though 
there are notable points of difference, the most important 





— 
Fic. 7—End Elevation and Sectn of Gordon’s Dynamo. 


being, that whereas in most dynamo-machines the in- 
ducing field-magnets are fixed, md the induced coils 
rotating, in Mr. Gordon’s new machine the rotating coils 
are those which act inductively upon the fixed coils 
between which they revolve. The machine furnishes 
alternate currents, and therefore requires separate excitegs. 
These exciters, two Biirgin machines, send currents which 
enter and leave the revolving armature by brushes press- 
ing upon je of phosphor bronze placed upon the axis 
at either side. There are 64 coils upon the rotating 
disc, and double that number upon the fixed frame- 
work. These 128 “taking-off” coils, the form of which 
is shown in Fig. 8, are alternately connected to two 
circuits, there being 32 groups in parallel arc, each 
parallel containing 4 coils in series; thus bringing the 
total electromotive force to 105 volts when the machine is 
driven at 140 revolutions per minute. At thisespeed it 


e actuates 1300 Swan lamps, but is calculated te actuate } jected on a screen, and arg visible to 
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from 5000 to 7000 if the driving’ power is proportionately 
increased. The macifine is now*in operation at the 
were Construction and Maintenance Company’s 
Works, East Greenwich. ° Sire = 

A great deal has beengsaid in certain quarters of late 
about another ney dynamo, the inventipn of Mr. 
Ferranti, Which, with one of those unscientific exag- 
geratior® which cannot be too*strougly condemned, wa¢ 
prondunced to haee an effidiency fye times as gregt as 
that of existing dynamos.® The ®onstruction of ¿his ma- 
chine has not yet been made knowh, but it is tood 
that it has no iron in the rotating armature. This is, 
however, no novelty ia dynamos. It appears, also, that 
Mr. Ferranti has invented an alternate-current machine 
almost identical with that of Sir Wikiam Thomson 
described above. . ë ya 

Lastly, M. Gravier claims to have designed & form of 
dynamo in which there are® neither gommutgjors nor 
separate exciters, but in which comginu@us currents of 
electricity are produced in stationary coils by the passage 
near them of a rotating series of irongbars gvhose mag- 


429 
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Fic. 8.—The Fixed Coils 8f Gordon's Dynamo, 





netism is changed, during the passage, by the*reaction 
of the cores of the stationary coils themselv@s, M.‘Gravier 
has also designed a machine in which aeGranfme-ring is 
wound with two sets of coils, a primary añd a secondary, 
each set having its own commutator on opposite ends of 
the axis, A current from a separate exciting machine 
passes into the primary coils of the ring by one pair of 
brushes, and the secondary current is taken by a 
second pair of brushes at the other commutator plactd at 
right angles to the first pair. e are not aware that any 
practical machine thus constructed has yet been shown 
in action. . 

It is certain that there is yet abundant room for great 
improvement in the constrwtion of dynamo-electric 
machines. But the indicements to improvement at the 
present time are so great that rapid progress toward the 
desired goal of perfect efficiency and simplicity of structure 
is more than assured. 





. 
THE PROJECTION PRAXINOSCOPE 
GASTON TISSANDIER describes in La Nature 
* an ingeniousataptation of the praxinoscope, under 
the alsove name, by means of which th@ images are pro- 
large ass ly. 
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Our engraving will giye an idea qf the arrangement and | subject are drawn and coloured on 


glasspand are con- 


the effect produced, By a modification of the “‘lampa- | nected in’ a continu€us band by means of any suit- 


scope,” M. Reynaud, the inventor, obtains by mé@ans of 
an ordinary lamy, at, 8nce the projectfon of the scene or 
background—by the object-glassevlich is seen at the side 
of the lantem—andeof the subject,eby anojher object- 
glass which is showg in fropt of und alittle above the same 


4 S C ~ 
lantern; For this, the positions or phases which form a 
e 
© 





able material. One of these exible Qands, is placed in 
the wide crown of the praxfnoscope, which is pferced 
with opening®# correspondiffg tothe phases of the subject. 
T@ understand the course of the luminous rays which go 
to form the image, it is necessary to bear in mind the 
condensing lens which, placed near the flame o6 the lamp, 








. . 
is not visible in the figure ; then a plane mirror inclined 
45°, which reflects the rays*and causes them to traverse 
the figures fillihg the openipgs of the crown. These rays, 


reflected once me re By the facets of the prism of mirrors, | 
finally entep tie object-glass, which transforms the verti- | 


cal central imag® into a real image magnified on the 
screen. In making the two parts of the apparatus con- 
verge slightly, the animated subject is brought into the 








M, Reynauc’s new projection-praxinoscope. 


| middle of the background, where it then appears to 
gambol. A hand-lever on the foot of the instrument 
| allows a moderate and regular rotation to be communi- 
cated. This apparatus, with an ordinary moderator lamp, 
supplies well-lighted pictures and curious effects. It 
enables us to obtain, with the greatest ease, animated 
projections, without requiring any special source of light, 
by simply utilising the lamp in daily use. 





. 
n NOTES 

We take the following frof the Zimes:—The council of the 
Royal Society *have awarded the medals in their gift for the 
present year ds*follows: The Copley Medal to Prof. Cayley, 
F.R.S., for his researches in pure mathematics ; the Rumford 
"Medal to Capt. Abney, F.R.S®, for his photographic researches 
and his discovery of the method of photographing the less 
refrangible part of the spectrum, especially the infra-red region ; 
a royal medal to Prof. W. H. Flower, F.R.S., for his contribu- 
tions to the morphology and classification of the mammalia and 
to anthropology ; and a’ royal medal to Lord Rayleigh, F.R.S., 


for his papers in mathematical and experimental physics; the | 


THE President and Council of the Geological Society hold a 
conversazione in the Socie@ty’s rooms on Wednesday, the 29th 
inst. Fellows of the Society who have objects of interest suitable 
for exhibition are asked hindly to lend them for the occasion. 


Ir is announced that General Pitt Rivers will be appointed 
Inspector of Ancient Monuments under the recent Act 


WE announced last week the death, at the age of sixty- 
six years, of Prof. Johannes Theodor Reinhardt, Inspector 
of the Zoological Museum of the University of Copen- 
hagen. Prof. Reinhardt was a well-known zoologist, author 
of an excellent memoir on the Birds of the Campos of 
Brazil, and of numerous papers in the scientific periodicals of 


Davy Medal (in duplicate) to D. Mendelejeff and Lothar Meyer® Copenhagen, and will be regretted by many friends and corre- 


for their discovery of the periodic relgtiom of the atomic weights, 
These medals will Qe presented at the amiversary meeting of 


the society on St. An@ew’'s Day. 
. 


spondents in this country, 


AT the sĦtirg of the Paris Academy of Sciences on November 
13, M. Faye read letters from the captain of the Niger, French 
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war steamer, op the comet, stating *that it was seen at Bueno? 
Ayres, in the streets, on November x% in close vitinity to the 
sun, and that the taijewas seën for the first time on board the 
Nige*on September 26. The expanse of the tail was then 28°, 
and its transversal dimensiow 26°." The quantity of light was so 
great that when the end of the tail began to become visible She 
officers and sailors witnessing the phenomenon were quite unable 
to understafid the real nature of this splendid illumination, 


Mr. B. J. Hopxins, of Dalston, sends us a drawing of the 
head of the comet, which he saw on November 8, 16h, 50m. 
Viewed with the naked eye, Mr. Hopkins states, the nucleus 
appeared eqfl to a second-magnitude star; the tail was dis- 
tinetly visible, having a length of about 19°; it was straight for 
four-fifths its length ; it then abruptly curved upwards and spread 
itself out in the shape of a fan, with a breadth of 4°. It was 
still brightest on the southern side. Observing at 17h. 30m. the 
nucleus—as seen with a §-inch refractor—had the appearance of 
being double, there being two portions of equal brightness 
separated by a narrow space of less brightness, fhe whole being 
surrounded by a circular nebulosity. The line joining the two 
bright portions of the nucleus formed an angle with the axis of 
the tail; and the tail immediately following the nucleus was 
most clearly and sharply divided into two portions of unequal 
brightness, the southern, as before mentioned, being by far the | 
most brilliant. The dark rift in the tail was not so conspicuous 
as on the 5th inst, 


M. TRESCA presented to the Academy of Sciences on 
Monday the third part of his great work on measures 
taken during the Paris Electrical Exhibition. It relates to the 
analysis of electric candles, and will be followed by a similar 
work on incandescent lights. M. Mascart sent a paper on mea- 
sures taken with the registering electrometer in compliance with 
the wish expressed by Sir William Thomson to test the relations 
of the state of the weather and the electrical properties of the 
air, 

AT the same meeting M. Janssen read in the name of the 
Bureau des Longitudes a report on the observations which will be 
made during the total eclipse of the sun of May 6, 1883, which 
will be observed in the Pacific Ocean. He also read a paper 
on his work on solar spectroscopy, and on the observation 
of telluric rays. Admiral’ Monchez read a letter from M. 
Henry, who has been sent to the Pic-du-Midi to observe the 
forthcoming transit of Venus and determine the possibility of 
establishing an astronomical observatory on the top of the 
mountain, 


THE French Journal! Officiel has published a decree of the 
President establishing a council for the Observatory of Mentone. 


Weare informed ‘that the contract for the construction and 
erection of the Forth Bridge has been let to Sir Thomas Tan- 
cred, Bart., Mr, J. H. Palkiner, and®Mr, Joseph Phillips, Civil 
Engineers and Contractors, of Westminster, and Messrs. Arrol 
and Co, of the Dalmarnock Iron Works, Glasgow. Messrs. 
Tancred and Falkiner have already carried out about seventy 
niles of rpilway for Mr, Fowler, and are at present construtting 
the new line to Southampton. Mr. Phillips has had a very wide 
practical experience in bridge construction and erection, and 
Messrs, Arrol and Co. are'contractors for the new Tay Bridge, 
so the works are in good hands. The contract sum is 1,600,000/,, 
which is within 5000/, of the engineer’s parliamentary estimate. 
The tenders received ranged from 1,485,000}. to 2,300,000/., 
most of the leading firms being represented. 


-9- 


AT the annual general meeting of the Cambridge Philosophical 
Society, a resolution recording the deep regret of the Society at 
the lamentable event which deprived them of theirlate president, 
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Prof, F. M. Balfour, was carried unaniinouiily, and -a letter ex- 
pressive of their feelings Syas directed fo be sent to Mrs, Henry 
Sidgugek (Prof. Balfour’s sister), The officers for the ensuing 
year were appointell as foflows :—President, "Mr. L WOL 
Glaisher, F.R.S, ; Vige-Bresidents : Profs. Babington, Newton, 
and Cayley; Treasuter,, Dr. Pearson seSecretartes: Mr. J. W. 
Clark, Mr? Trotter, and Mt. We yi. Hicks; new Members,of 
Council: Dr, Cangpion, Mr. W., Hill, and Mr, J. N. Langley. 
e 


WITH regard to the recent sad spicide of a girlgly leaping 
from one of the towers of Nôtre i ae Dr. Bee ardeli’s ex- 
pressed view that asphyxiation in the rapid efall may have been 
the cause of death, has given rise to some correspondence in Za 
Nature. M, Bontemps points out that the depth of fall having 
been about 66 metres, the velocity acquired fn the time,(less than 
four seconds) cannot have been so great as that sometimes 
attained on railways, eg, 33 ‘hetress pers secand gn the line 
between Chalons and Paris, where the effect should be the same ; 
yet we never hear of asphyxiation of engine drivers andetokers. 
He considers it desirable that the idea ga question Phould be 
exploded, as unhappy persons may be led to chogge snicide by 
fall from a height, under the notion that they will die: before 
reaching the ground® Again, M. Gossin: méhtions that a few" 
years ago a man threw himself from the top®gf the Column of 


July, and fell on an awning which sheltered workmen at the ° 


pedestal; he suffered only a few slight omntusions.. M. Remy 
says he has often seen an Englishman leap from a height. of 
31 metres (say 103 feet) into a deep river ; and he was shown in 
1852, in the island of Oahu, by missionaries, a native who had 
fallen from a verified height of more than 300 metres (say 1000 
feet), His fall was broken near the end by a growth of ferns 
and other plants, and he had only a few wounds, Asked as to 
his sensations in falling, he said he only felt dazzled. 


Dr. SLUNIN has published in Russian a work—‘‘ Materials 
for the Knowledge of Popular Medicine in Russia "—which will 
be received with interest, not only by medical men but also by 
ethnographers. Dr. Slunin gives a detailed account of all 
plants and drugs used not only in Russian popular medicine in 
the governments of Saratoff and Astrakhan, which he knows 
from many years’ residence, but also in all Persian Tartar, and 
Central Asian medicines (with their Arabian names) that. have 
come to his knowledge. His remark on popular. pharmacies 
and on the populargnedical literature which goes as far back as 
the epoch of the flourishing times of Arabian givilisation are of 
great interest. e P . 

Tue Catalogue of the Referenc? Depåriient of ‘the Derby 
Free Library is of a handy size and excellent type. We are told 
it contains 60,000 references to works upon the library shelves; 
and, upon dipping into it, the minuteness of connection which 
will lead to a reference to publications of scarcely higher stand- 
ing than a newspaper, is imposing. We grieve to add, however, 
that this holds good in both senses of the word, Forelooking 
more closely we find most import&ut references ate absent. As 
a sample, eight references are given to the nam@.of Garrick, but 
neither is his life by Murphy or Davies quoted nor is any refer- 
ence made to Boswell’s “ Johnson,” or Goldsmith's Poems; and 
the extraordinary explanation dF this is found in the fact that 
neither of these works is in the library! And: this absence of 
important works seems to be the rule rather than the exception, 
carried out also with the most even-handed fairness to all.sub- 
jects. Looking through the letter B as a sample, we find no 
works of Babbage, Back, Barbauld, Barty (SirC.), Baxter, Beale, 
Baden Powell, Brewster, Barrow (Isaac or Sir’ Jno.),. Bayne, 
Beckmann, Blackie, Blackstone, Borrow, Boswell, Bowring, 
Bridgewater Treatigeg Browning (Mrs), Buckmaster, Buxton, 
Butler (Bp.), or Butler (S.). Among gDictionaries neither 


eng Penny nor the English Cyclopa@lia is to- be found. 
e 
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Nor is it that a selectiqn of certain writers has been 
made, for numerous authors of many well-known works are 
only credited with one or two dn the Derby Librarg Cata- 
logue, The lette 3 *is not a speciatly unfortunate one. 
Ancient Geography refers only to WVadere and the Quarterly 
Review (one reference each), Gladstone’ and Hugh Miller are 
equally, unknown. Lew than,#column contains all the references 
to Geography, while Geology has nine colẹmns allotted to it, 
Unde Astronomy the inquiser is r@ferred to numerous papers 
where noite may be foutt of each of the planets and of many 
of the pMnetoids,,bu: only fifteen works on Astronomy are 
catalogued. ‘There is no werk at all upon the Moon! More- 
over, the references tg works which are in this library are made 
with nô discretion. . ‘* Barbarossa.” does not refer the reader to 
Gibbon ;*‘ Borgia” only refers him ® one article—on Lucrezia — 
in the Nineteenth Century! Thespelling is not only unscholarly, 
e ° 

but the cof€ctingeof pgoofs is careless. It were endless to point 
out the, blunders everywhere ; we need only refer to the name af 
Prof, Haeckel, gpelt ig four-different ways upon pp. 41, 42 only! 
If some little town struggling against the smallness of the 
Id. rate wishes to draw as much’ as possible from its Free 
Library with its motley collection of bogks contributed from 
various quarters, ‘we can strongly recommend the syséene upon 
which, this catalogut is drawn up. But that a place of the size 
and importance of Derby, whose rate also has been so helped 
by the munificence of Mr. Bass and others, should think it worth 
while to print and distribute a catalogue, displaying a knowledge 
and a collection of books in this rudimentary state, is beyond 
our comprehension. 


a 





THE population of Cascia (Italy) 1s being constantly disturbed 
by repeated subterranean shocks, , 


- A VOLCANICeeruption is reported to have taken place-from a 
mountain m the Caucasus, which has not shown any volcanic 
phenomena during historic times.. It is the Karabetow mountain, 
near Temrink, in the government of Jekaterinodar (Caucasia). 
The subterranean noi-e was heard 4 versts away, the lava flowed 
for a distance of half a verst, and a large crater was formed. 


News from Belgrade states that some railway workmen have 
discovered æ nearly perfect magmoth skeleton. It is being 
photographed on the sgot, and will be handed over to the 
National Museum at Belgrade. * 


A NATURAL intermittent spring has tecently formed in 
the Jachére (Hameau de l’Argentiére, Hautes Alpes). At 
regular intefvals of five sand se¥en minutes it yields ro litres of 
water each'time, It is very rêmarkable that the first time it consists 
of lukewarm and cdlouriess water, but the second of cold but 
wine-red water. MM. Chester and Hadley are now studying 
the phenomenon, 


“ 


' M. J. OLLER, the proprietor of the St, Germain racing esta- 
blishment, is preparing to organise night races. He intends to 
build a‘central lighthouse, of which the rays will be directed on 
the contending horses, so that spectators sitting in the centre 
may follow the proceedings with as much accuracy as in 
open day. í 


« AT the annual meeting for tlee distribution of prizes in Mason 
College, Birmingham, Prof. Tilden gave a sensible and interest- 
ing address on Technical Education, which has been publishe 
in a separate form, . 


THE Captain- General of the Philippines reports another de- 
structive, hurricane on November 5, and „it is worthy of remark 
that since the previous hurricane, a few weeks ago, the cholera, 
which had been very bad, has nearly disappeared from Manila, 

Messrs. SONNENSCHEIN AND Co.sannbwnce the forthcoming 
publication of Dr. C&gpinger’s Notes of the four years’ voyage 


from which the A/ert Nas recently regurned. k 


NA TŪRE 


e MR, MURRAY has issued a cheap edition of Dr. Blaikie’s 
“ Life‘of Bavid Livingsfone.” 


THE additions to the Zoological Societys Gaiglens during the 
past week include two Macague Monkeys (A/acacus cynomolgus 
é 8) from India, presented respettively by Mr. J. Knight and 
Mrs. Snell; a Sooty Mangabey (Cercocebus fuliginosus. 8 ) from 
West Africa, presented by Lady Stafford; two Glgbose Curas- 
sows (Crax globicera § 9) from British Honduras, presented 
by Mr. R. W. Ryass; a Buzzard ( —— ) from» 
Demerara, presented by Mr. G. H. Hawtayne, C.M.Z.S.; 
three Common Chameleons (Chameleon vulgaris) from Egypt, 
presented by Mr. W. J. Ford ; a Hawk’s-billed Tyrtle (Chelone 
imbricata) from West Indies, presented by Mr. W. Cross; a 
Pig-tatled Monkey (Macacus nemestrinus 8) from Java, a Black 





Wallaby (Haimaturus ualabatus 9) from New South Wales, a . 


Greek Land Tortoise (Testudo praca), South European, depo- 
sited; an American Bison (Bison americanus 2) from North 
America, a Capybara (Aydrocherus capybara 9) from South 
America, two, Eastern Goldfinches (Cerduelis orientalis) from 
Afghanistan, two Brent Geese (Zernicla brenta), a Red-throated 
Diver (Colymbus septentrionalis), British, purchased; three 
Capybaras (Hydrocherus capybara 66%), a Bluish Finch 
(Spermophile cartulescens) from South America, received in 
exchange. 





GEOGRAPHICAL NOTES 


-AT the opening meeting of the Geographical Society on 
Monday Mr. A. R, Colquhoum gave an account of his recent 
adventurous journey, in company with the lates Mr. Wahab, 
from Canton through Yunnan to Bhamo. Mr, Colquhoun’s” 
object was mainly to discover trade-routes between Burmah and 


China, but he collected some interesting information on Further _ 


YVuinnan, parts of which have not before been visited by Euro- 
pean travellers, Mr. Colquhoun describes Yiinnan, which is 
the most westerly of the eizhteen provinces of China, as a great 
uneven plateau, of which the main ranges trend north and 
south ; those in the north reaching an elevation of from twelve 
to seventeen thousand feet, while in the south they sink to seven 
or gight thousand feet, In the south, and especially in the 
south-west, there are many wide'fertile plains and valleys, some 
with large lakes in them. These plains are very rich and thickly 
populated, the number of towns and villages and the comfort- 
able appearance of the peasantry being very remarkable. Fruits 
of all kinds—pears, peaches, chestnuts, and even grapes—are 
found in abundance, while roses, rhododendrons, and camelias 
of several varieties grow untended on the hill-sides. Minerals 
are found in great quantities. The travellers constantly passed 
caravans laden with silver, lead, copper, and tin m in- 
gots; and gold is beaten out into leaf in Tali, and sent 





in large quantities to Burma, Coal, iron, silver, tin, and 
copper mines were frequently ‘passed. Mr. Colquhoun also 
found that the celebrated Puerh tea, the most fancied in 
China, is not.really a Chinese tea at all, but is grown 
in the Shan district of I-bang, some five days south of 
Puerh, the nearest prefectural town. In the south the tempera- 
ture is moderate, and the rgins by no means excessive; but the 
farther north the travellers went, the more sp&rse became the- 
population, and the more sterile the country, until in the ex- 
treme north the hills were enveloped in almost perpetual fogs,” 
rain , and mists, and were practically uninhabitable. The people 
themcelves are mostly the old aboriginal tribes—Lolo, Pai, and 
Maio—the Chinese being mostly of the official class, and found 
only inthe towns. These aborigines have a much more distinct 
physiognomy than the bullet-headed Celestial, and are remark- 
able for their frank and genial hospitality. The women do not 
crush their feet, and-they adopt a picturesque dress not unlike 
that worn of old by Tyrolese and Swiss maidens. They have 
a novel way of making marriage engagements. On New Year's 
Day the unmarried people range themselves, according to sex, 
on either side of a narrow gully. The ladies in turn toss a 
coloured ball to the other side, and whoever catehes it is the 
happy man, It is said they are so skilful in throwing the ball 
that the fav$ured man is always sure to catch it ; which is reas- 
suring. Asin Marco Polo’s days, the couvade still prevails in 
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some parts, When a'child is born, the husband goes to bed for 
thirty days, and*the wife. looks after thework, At ¢he conelu- 
sion of the paper, Lord Nortgbrook and Col. Yule paid a well 
deserved tribute to the*late Capt. Gill, Prof, Palmer, and Lieut, 
Charrihgton, Capt, Gill, our readers may remember, had hım- 
self done some first-rate work on the South®Easr Chinese 
frontier, and described it in his ‘River of Golden Sand?” 
while Prof, Palmer’s loss as an Arabic scholar is almost 
irretrievablee 


SAMOYEDES report to Archangel that they have recently seen, 
south of Waigatz Island, the wreck of a large vessel crushed in 
the ice, If the statement be true, and if we remember their 
never-credited story of the unfortunate _Feanneite, it is more 
than probable that the vessel is either the Danish exploring 
vessel the Di@uphna, with Lieut. Hovgaard’s expedition, or the 
Norwegian steamer Warne with the Dutch meteorological expe- 
dition, bound for Port Dickson, both of which in September last 
froze in in the Kara Sea, from which place the ice may subse- 
quently have carried the unfortunate vessel to where she now is 
stated to be. The last intelligence received from Lieut, Hovgaard 
was dated September 22, and addressed to Herr Aug. Gamuil, of 
Copenhagen, -the principal promoter of the expedition, from 
which it appears that all was then well with beth vessels, but 
that the Diymphna was, when caught id the ice, some consider- 
able distance from shore, in fact in a spot where the whole force 
of the polar ice, when in drift, would stnke her, Herr Ang. 


. Gamil having telegraphed to the Russian Admiralty fur any ĉon- 


firmation of the above report, has received a reply that no official 
information on the subject has beea received at St. Petersburg ; 
but that nevertheless structions would be at once given to the 
officials on the north coast to scour the same, and gather further 
particulars, A search party is also being contemplated m 
Copenhagen, which will, if decided on, be led by M, Larsen, a 
Dane, who accompanied the American expedition in search of 
the crew of the, Feannette, as the special artist of the Lustrated 
London News, 2 ` 


THE German Government has raised the fund for the scientific 
exploration of Central Africa and other countries, which in 
1882-83 was fixed at 75,000 marks (3750/.) to 100,000 marks 
(5000/,) for the financial year 1883-84. 





THE AIMS AND METHOD OF GEOLOGICAL 
INQUIRY? ; 
IL i : Pa 

[7 will be obseivéd that the results obtained by geologists 
could not have been arrived at had they confined themselves 
solely to the detection of resemblancés and correspondences 
between the phenomena of the present and the past. The 
natural forces have always been the same in kind, if not in 
degree, and we can often watch the gradual development by 
their means of products which more or le:s closely resemble the 
rocks of our sections. But experimental evidence of this kind 
takes us only a short way, and we are sooneror later confronted 
by appearances, which are not reproduced by nature before our 
eyes. As another example”of this I shall adduce one which, 
although it has.far-reaching issues, has yet the merit of being 
readily comprehended without much prelim.nary geological 
knowledge, It is moreover instructive as showing how the 
imaginative faculty works in a mind trained to clear and steady 
observation of nature. The fact thatea large proportion of the 
lakes of the worM rest in rocky hollows or basins had been long 
known before it occurred to any one to ask how such rocky 
hollows had come into existence. The question was first asked 
and the answer given by Prof. (now Sir) A. C. Ramsay. He 
had pondered over the problem for years before its solution 
dawned upon him. None of the ordinary agents of geological 
change seemed capable of producing the, phenomena. The 
most common of all denuding agents—water-—certainly could 
not do so, for although it may dig long and deep trenches 
thiough rocks, water could not scoop out a basin like that 
occupied by Loch Lomond, or any of our Highland lakes. The 
tendency of water is, on the contrary, to silt up and to drain 
such hollows, by deepening the points of exitat their lower ends. 
Did the hollows in question occupy areas of depression—had 
= The Inaugural Lecture at the opening of the Class of Geology and 
Mineralogy in the University of Edinburgh, October 27, 1882, by james 


Geike, LL.D; ERS. L and E., Regus Professor of Geology and 
Mineralogy in the University. Continued from p. 46. . 
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they, in short, been forgied by amequal subsidences of the 
ground? Some considerable inland seas, as for example the 
Dead gea, and doubtless many larger and smaller sheets of 
water, Owe their orgia to loca? movemats of thif kind. But it 
is incredible that all the numerous lakes amd lakelets of Northern 
Alpine regions could Have originated? in this way. In many 
cases these Igkes are so alandgant that it§s hard:to say of some 
countrieg such as Finland, and large part? of Sweden, and even’ 
of our own islands,gwhether it is land or water that predomin-' 
ates, If all these numerougand clgself aggregated rock-Wsins 
represent so many local subsidencesy then the ha@rocks in 
which most of them appear must have been at the tinge of their 
formation in a condition hardly less yielding than dough or putty. 
It was suggested that the Makes of? the Alps and other hilly 
regions might have been caused, not by logal sinkings ‘confined 
to the valleys themselves, but by a general ‘depression ‘of the 
central high-grounds and wafer-sheds, The subsidence of the 
central mountains would of course entail depression f the upper 
reaches of the mountain-valleys, 4nd ine this wayethg inclination 
of those valleys would be reversed—eache beire converted into 
an elongated rock-basin. But a little consideration showgd that 
before the lakes of such a region as the Alps could have been 
produced in this manner, those mountains #hus five been some 
15,000 feet higher than at present. Or to put it the other way, 
in order to obliterate the Alpine lakes and restore the slopes of 
the valleys to what, ifgthis hypothesis were tru® must have been - 
their original inclination, the Alps would-nee@to be pushed up , 
until they attained twice their present elevatie, Naw, we are 
hardly prepared to admit that the Swiss mountains were 30,000. 
feet high before the glacial period. If our Alpine and Northern 
lake-basins cannot be attributed to movements of depression, 
still less can they be accounted for by any system of fractures ; 
~—they lie neither in gapmg cracks nor on the down-throw sides 
of dislocations. In a word, a study of the structure, inclination, 
and distribution of the rock-masses ın which our lake-basins 
appear throw» no light upon the origin of those hollows, We 
probably find in many cases that the position and form of a basin 
have been influenced in some way by the character of the rocks 
in which ıt lies—but we detect no evidence in the rock:masses 
themselves to account for its production. It is not necessary, 
however, that I should on this occasion mention each and évery 
cause which has been suggested for the origin of rock-bound . 
hollows, Some of these suggestions are unquestionably well 
founded. For example, there’can be no doubt that certain lakes 
have been produced by the sudden damming-up of a valley in 
consequence of a fall of rock from adjoming slopes or cliffs ; , 
others, again, occupy holes caused by the falling in gf ‘the roofs 
of caves and subterranean tunifls ; while yet others have been 
formed by a current of lava flowing across a valley and thus 
ponding back its stream, justas many a temporary sheet of - 
water-has been brought into existence in a similar way by the 
abnormal advance of a glacier. In these and pther ways lakes 
have doubtless originated again and agai, but the gauses just 
referred to are all more or less exceptiohal, ang manjfestly in- 
capable of producing the phenomena so conspicuous in the lake- 
regions of Britain, Scandinavia, and the Alps, ' 
Ramsay, ‘to whom the varied phenomena of glacier-regions 
had been long familiar, was struck by the remarkable fact that 
freshwater lakes predominate in Northern and Alpine countries, 
while they are comparatively rare in regions further south and 
outside of mountainous districts. The great development of 
lakes in Finland finds no counterpart in the low grounds of 
southern latitudes, It is in regior® where glacial action formerly 
prevailed that rock-basins are most numerous, and this suggested 
to Ramsay that in some way or other the lakes pf the Alps and 
the North were connected with glaciation. The final solution of 
the problem flashed upon him while he was studying the glacial 
features of Switzerland. His sci€ntific imagination enabled him 
to reproduce in ns own mind the aspect presented by the Alps 
during the glacial period, when the great mountain-valleys were 
choked with glacier-ice, which flowed out upon the low grounds 
of Germany, France, and Northern Italy, so as to cover all the 
sites of the present lakes, He saw that under such conditions 
enormous erosion must have been effected by the ice, by means 
of the rocky rubbish which it dragged on underneath, and that 
this erosion, other things being equal, would be most intense 
where the ice was thickest and the ground over which it 
advanced had the gentlest inclination, Such canditions, he 
inferred, would be met with somewhere in We lower course of a 
valley between the steeper descent of its pper reaches and the 
A r 
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termination of the glade. This-inference was suggested by the 
consideration that presbuee and erosion®would be least when the 
glacier was flowing upon a steep slope, while at the base of 
such a slope where the vglley flatyened out, the ice would tend 
to heap up, as it Weregand produce the maximum amount of 
pressure and erosion. Thereafter, asthe ice continued to flow 
down its valley, it woudd become thinnereand thinner until it 
reached its termination—and pressufe and erosion wowld diminish 
with the gradual attenuation of the glacier. Such coMditions, 
after gome time, wouldenecessarily result if the formation of 
elongated gock-basins, slopirf in graflually from either end, and 
attaining thétr greatest defth at some point above a line drawn 
midway between the upper and lower ends af a hollow. There 
are many other details connepted wit}t this most ingenious theory 
which I cannot touch upon at present. It will be sufficient to 
say that the obseryedefacts receive from it a simple and satisfac- 
tory explanation. Like all other well-based theories, it has 
been fruitfu in accounting for manp other phenomena, a study 
of which has developed it in vagious directians, and enabled us 
to understenl Gerjaif appearances which the theory as at first 
propounded seemed h€rdly adequate to explain. As a proof of 
the soundness of Ramsay’s conclusion that ice is capable of ex- 
cavating farge yagk-hgsins, I may mention that his theory has led 
to the prediction of facts which were not previously known to 
geologists. ‘He had pointed to the occurrence, in many of the 

, Sea-lochs of Wegtern Scotland, of deep rock-bound hollows, 
which he conc!uded must have been fofined by great valley- 
glaciers in the sagfe way as the hollows occupied by fresh-water 
lakes in this and other similarly glaciated countries. Some years 
later, having discovered that the Outer Hebrides had been 
glaciated across from side to side by a mer de glace flowing out- 
wards-from the mainland, and having been satisfied as to the 
truth of the glacial-erosion theory, I was led by it to suppose 
that deep rock-basins ought to occur upon the floor of the sea 
along the inner margin of most of our Western Islands, This 
expectation was suggested by the simple consideration that those 
islands, presenting, as they for the most part do, a steep and 
abrupt face to the mainland, must have formed powerful ob- 
structions to thg out-flow of the mer de glace in the direction of 
the Atlantic. This being so, great erosion, I inferred, must 
have ensued in front of those islands. The lower part of the 
mer de glace which overflowed them would be forced down upon 
the bed of the sea by theice continually advancing from behind, 
and compelled to flow .as am under-current along the inner 
marginof the islands, until it circumvented the obstruction, and 
resumed the same direction as the upper portion of the mer de 
glace, A subsequent careful examination of,the Admiralty’s 
Charts of out western seas, which, afford a graphic delineation 
of the configuration cf the sea-bottom, proved that the 
deduction frorn Ramsåy’s theory was perfectly correct. 
Were that sea-bed to be elevated for a few hundred feet, so 
as to run off the water, and «nite the islands to themselves 
and the mainlaad, we should find the surface of the new- 
born land plentifully diversfied with lakes—all occupying the 
positions which æ study ofethe glaciation of the mainland and 
islands would have led us to expect. Among the most consider- 
able would be a chain of deep lakes extending along the inner 
margin of thg Outer Hebrides, while many similar sheets of 
water would appear in front of those islands of the Inner Group 
that face the deep fiords of our western shores. 

The few examplesnow given of geological methods of inquiry 
may suffice to show that the process of reading and interpreting 
the past in the light of the present necessitates not only accurate 
observation, but an extensive acquaintance with the mode in 
which the operations of Nature are carried on. They also serve 
to show that just‘as our knowledge of the past increases, so our 
insight into the present becomes more and more extended, For 
af it be true that the present isethe key to the past. it is not less 
certain that without that unfolding of the past which a study of 
the rocks has enabled us to accomplish, we should not only miss 
the meaning of much that we see going on around us, but we 
should also remain in nearly complete ignorance of all that is 
taking place within the crust of our globe. Thus, although our 
science may be correctlydefined as.an inquiry into the develop- 
ment of the earth’s crust and of the faunas and floras which 
have successively clothed and peopled its surface—yet that defi- 
nition is somewhat incomplete. For, as we have seen, this in- 
quiry into the past helps us to understawd existing conditions 
better than we should otherwise do, In this respect it isxwith 
geology as with hu history. The philosophical historian 
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eseeks in the past to discover the germ of the present. He tells 
us that we gannot hope to understand the comphcated structure 
and relations of a societ# like ours without‘a full appreciation 
of all that has gone before. And*so it is åp the case of geolo- 
gical history. The present has grown out of the past, andsbears 
myriad marks of its origin, wRich would either be unobserved 
or semain totally meaningless to us, were the past a sealed book. 
No student of physical geography, or of zoolozy and botany, 
therefore can afford to neglect the study of geology, if his desire 
be to acquire a philosophical comprehension of the “bearings of 
those sciences. For it is geology which reveals to us the birth 


and evolution of our lands and seas—which enables us to follow” 


the succession of life upon the globe, and to supply many of the 
missing links in that chain, which, as we believe, unites the 
beginning of life in the far distant past with its lategt and highest 
expression in man. By its aid we track out the many wander- 
ings of living genera and species which have resulted in the 
present distribution of plants and animals. But for geology, 
indeed, that distribution would be for the most part inexplicable. 
How, for example, could we account for the often widely sepa- 
rated colonies of arctic-alpine plants which occur upon the 
mountains ofe Middle and Southern Europe? How could these 
plants possibly have been transferred from their head-quarters in 


the far north tò the hulls of Britain, and Middle Germany, to - 


the Alps and the Pyrenees? Not the most prolonged and labo- 
rious study of the botanist could ever have solved the problem, 
But we learn from the geologist that the apparent anomalous 
distribution of the flora in question is quite what his study of 
the rocks would have led him to expect. He now, indeed, 
appeals to the occurrence of those curious colonies of arctic- 
alpine plants as an additional proof in support of his view that 
during a comparatively recent period our continent experienced 
a climate of more than arctic severity. He tells us that at that 
time the reindeer, the glutton, the arctic fox, the musk ox, and 
other arctic animals migrated south into France, while a Scandi- 
navian flora clothed the low grounds of Middlg Europe. By 
and by, when the arctic rigour of the climate began to give way, 
the'northern species of plants and animals slowly returned to 
the high latitudes from which they had been driven. Many 
plants, however, would meet with similar conditions by ascend- 
ing the various mountains that lay in the path of retreat, and 
there they would continue io flourish long after every trace of 
an arctic-alpine flora had vanished from the low ground. This 
explanation fully meets the requirements of the case. It leaves 
none of the facts unaccounted for, but isin perfect harmony with 
all, But as if to make assurance doubly sure, Dr. Nathorst, a 
well-known Swedish geologist, recently made a search in the 
low grounds of Europe for the remains of the arctic-alpine flora, 
and succeeded in discovering these in many places. He de- 


tected leaves of the arctic willow and several other characteristic . 


northern species in the glacial and post-glacial deposits of 
Southern Sweden, Denmark, England, Germany, and Switzer- 
land, and thus supplied the one link which might have been 
sidered necessary to complete a chain of evidence already 
almost perfect. 

From this and many similar instance that might be given we 
learn that the reconstruction of the past out of its own ruins is 
not mere guess-work and hypothesis. 
only demonstrate that certain events have taken place, but he 
can assure us of the order in which they sugceeded one after the 
other, during ages incalculably more remote than any with which 
historians have to deal. The written records out of which are 
constructed the early history of a people cannot always be 
depended upon—allowance must be made for tĦe influences that 
may have swayed the chroniclers, and these are either unknown 
or can only be guessed at. It follows therefore that events are 
seldom presented to us in a consecutive history exactly as they 
oceitrred. They are always more or less coloured, and that 
colouring often depends fully as much upon the idiosyncrasies of 
the’ modern compiler as upon those of the contemporaneous 
recorder, The geologist has at least this advantage over the 
investigator of human history, that his records, however frag- 
mentary they may be, tell nothing more and nothing less than 
the truth. Any errors that arise must be due either to insuffi- 
cient observation or bad reasoning, or to both, while the pro» 
gress of research and the penetrating criticism which every novel 
view undergoes must sooner or later discover where the truth 
lies. In this way the history of our globe is being gradually 
reconstructel—to an extent, indeed, that the earlier cultivators 
of the science could not have believed possible, But although 
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The geologist cannot. 
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many blanks in the records have been filled up; and our knowe 
ledge will dou8tless be yet greatly increased, it mustynevertheless 
be admitted that this knowledge musf always bear but a very 
small proportjon te~*our igngrance. In this, however, there is 
nothfhg to discourage us, as we may be quite sure that the work 
remaining to be done will far efceed all the energies of many 
generations to accomplish, “ e 

It is sometimes objected to Geology that its results are not 
‘always so gxact as those which are obtained by an experimental 
science like chemistry. We are reproached with‘ the fact that 

e our theoretical conceptions undergo frequent modification, and 
are, even often abandoned, to be succeeded by others which, 
after flourishing for a time, are in like manner overturned and 
thrown aside, But the same reproach, if it be one, might be 
brought age@inst other sciences. Each advancing science has 
its problems and speculations. And we cannot often feel 
assured that the solution now given of those problems will in all 

Our theoretical conceptions of the 

ultimate constitution of matter, for example, have within com- 

paratively few years undergone considerable change, and yet no 
one values chemistry the less, Let our theories be what they 
may, they do not and cannot overturn the’ results obtained by 
verified observation and often repeated and varied experiment. It 
remains foi ever true that water.is composed of oxygen and hy- 
drogen, let our views of the atomic theory change as they may. 
And so it is not less certain that strata of conglomerate and sand- 


stone containing marine or fresh-water fossils are of aqueous- 


origin, however much our theoretical conceptions may vary as to 
the uniformity in degree between the past and present opera- 
tions of Nature. It is tme we did not see the conglomerate 
and sandstone in process of formation, but we know by obser- 
vation that these rocks exactly resemble deposits of gravel and 
sand which are now being accumulated in water, Nature in 
this case makes the experiment for us, whereas the chemist has 
to do this for himself. The latter, having well ascertained by 
varied experineents the composition of certain samples of water, 
henceforth c neluces that all water is made up of the same two 
gases in definite proportions. But this conclusion of his is just 
as much aw assumption as the inference of the geologist that 
strata containing marine or freshwater fossils are aqueous accu’ 
mulations. It is when we come to the larger generalisations of 
our science that we are more likely fo go astray. The problems 
we have to solve demand not only an accurate knowledge of 
widely scattered phenomena, but a ready command of logical 
analysis. The facts may be sufficiently abundant, but if we 
reason badly we of course miss their meaning. Or, on the qther 
hand, the evidence may be more or less imperfect. There are 
blanks which we fill up with conjecture~-which can do no’harm 
s> long as we do not treat our conjectures as if they were facts. 
- But when the gaps in the evidence are numerous, each theoriser 
will fill them up after his own fashion, and very various results 
will thus be obtained. Even in cases of this kind, however, a 
rigorous application of logical analysis will enable us to detect 
the fallacies which may underlie all the competing theories ; and 
we are thus prepared to frame a new explanation for ourselves, 
and-to set about searching for additional facts to prove or dis- 
prove our notions, In all such investigations it is obviously the 
duty of a careful observer and theoriser to see well to his pre- 
mises—to be absolutely sure as to his facts, and to distinguish 
clearly between what is substantial knowledge, and what.is 
mere conjecture, He will thus be in a’ position to judge whether 
his conclusions are based on a solid foundation or not. . In a 
science of observation like geology,@heory is necessarily often 
in advance of tfe facts. Some, indeed, have insisted that all 
conjectural explanations are quite a mistake; that ıt would be 
better to avoid theorising altogether, and to wait patiently until 
the chain of evidence had completed itself. I am afraid that, 
were it possible to follow this advice, we might often shale to 
wait-a very long time. After all, a heap of bricks is only a 
potential house: it will not grow up into walls without the aid of 
architect and builder. Discoveries in science have no ‘doubt 
been made occasionally by isolated and haphazard observations ; 
but that is exceptional, and we should not be where we are now 
had the examination of Nature been always conducted after such 
a fashion. If additional evidence be required, we must first 
have some notion where to look for it.. ‘In other words, it is 
essential to progress that we should have preconceived opinions 
or theories, which enable us to arrange the facts we already pos- 
sess, and to point out the directions in which further evidence 
may be looked for. We cannot be t6o careful, however, that 
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éur preconceived notions do not léad 2 to colour the evidènce 
or to blind us to facts that tell against our views. Every theory 
should be considered provisional until its truth has been fully 
demo@strated by an overwgelming gray of gestimony in its 
favour. Until this Gonsummation is arpiveél at we must be con- 
stantly testing its trugh,eand be ready to abandon it at once 
whenever the evidenee apes it to be egroneous,e The failure of 
one theo wafter another'need not disconcert or discourage us ; 
for each failure, by reducing the ‘humber of possible explaha- 
tions; must necesfirily bring ifs nearer go our goal—the tyjth. I 
cannot but deem it a stron& point ® favour of geology asa branch 
of education that it not only cultivates the facuity#o® tlear and 
continuous observation, but abounds in unsolve# problems 
which are ever suggestjifg yew ideas and thus stimulating that 
imagination which is one of the noblest gifts of our race. It is 
no reproach that the progress of our sciemce, is marked, by the 
modification and abandonment of numerous hypotheses and 
theories. On the contrary these afford a meastira of the rate 
at which geology advandes—jug as this last yields the strongest 
testimony to the good results that &ccrut from heving some 
provisional view by which to direct the®course of our observa~ 
tions. ee 

It is unavoidable that in the “onward gparchypf a Sience the 
facts become at last so numerous as to task all the energies of its 
votaries to keep abreast of their time. When a*beginner first 
surveys the wide field embraced by geologicgl inquiry, he may 
not unnaturally expePiencee feeling akin to despair, How is it 
possible, he may think, that I can master “JI these manifold 
details—how can I test the truth of all those humerous inferences 
and conclusions—and yet have sufficient leisure and energy left 
to undertake original observation? Well,"no one can hope to 
advance the science in all its departments. When we.reflect 
that in order to obtain a complete compiehension and mastery 
of the existing condition of things we should require to be 
adepts in physics, mechanics, chemistry, and every branch of 
natural science, it is obvious that such a perfect knowledge is 
beyond attainment. It is needless, therefore, that we should 
strive to become ‘‘admirable Crichtons” in this nineteenth 
century, and no beginner need be discouraged,by jhe greatness 
of the science which he desires to cultivate. It is only: by divi- 
sion of labour that so much has been accomplished; and the- 
results are now so systematised that it ıs quite possible for any 
intelligent inquirer to gain a thorough comprehension of the 
principles of the science. Butsthis it is absolutely necessary 
to acquire, and the student, therefore, should at first devote alk 
his energies to learn as much as he can of those principles and 
their application. When he has progressed so far, he is then 
ready to set out as an explor¢r in the well-assured*Hope that if 
he be true to the logical methods which have hitherto succeeded 
so well, he will not fail to regp his ward in the discovery of 
new truths. But to secure success we must be content to be 
specialists, In oth€r words, weemust concentrate our energies 
upon some particular lines of inquiry, and do our utmost to 
work these out in all their details, At hbe same tine we should 
make a great mistake if we did wot alwaysekeep m mind the 
broader bearings of our science, and endegvour # maintain as 
wide a knowledge as we can of all its branches. Each of these, 
we may be sure, has something to tell which will aid us in our 
own special inquiries. We cannot, therefore, afford to neglect 
the side-lights which are thrown upon our path from the lamps 
of others who are working in adjacent fiekls. One cannot help 
thinking that many specialists would have given us more and 
better work if they had not alloyed themselves to be cramped 
and'narrowed by continuing too long in one rut or groove, They 
dig so deep that they get into a hole out of which it is some- 
times difficult to climb, and thus not infretmently the work 
being done by fellow-labourers, escapes them, and they miss the 
suggestions which a knowledgefof that work might otherwise 
have yielded them. $ 

I have said nothing as to the practical applications of our 
science—that branch of our subject which is termed economic 
geology—not because I consider“ it’ the less important, but 
because its value is generally recognised and need not now be 
insisted upon. Many, I do not deubt, enter upon their, 
geological studies witle a distinct view of obtaining from the 
science such help as it can afford them in the practical pursuits 
of life. To such inquirers it will be my pleasure not less 
than my duty to give eyery assistance that is in my power. 


But J would point out to them that there js no short cut to the 
attainment of the knowledge they are i quest of. The study. 
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of economic geology canllot be separated from that of the recog- 
nised principles and methods ef inquiry which must be followed 
by the scientific investigator. On the contrary, the more tho- 
roughly we devote ourselves to the prosecution of geol@gy for 
its own sake the better able shall we Be to appreciate its 
economic bearings, e o : 

In beginning, the duties ‘of this Chair, if I enjoy certain ad- 
vantages over my predetessor, I alao $t the same {me labour. 
under considerable disativantedes. The Class Museum*formed 
by him, and the other appliances And aids todeaching which he 
laborif®usly gathered fossther kas been generously handed over 
to the Cleat yand this, I need not say, has greatly smoothed my 
path, Bug on the other hand, he has left behind him a reputa- 
tion which must beat hard upon me. e Me has not only sustained 
but increased the fame of What has beèn termed the Scottish 
School of Geology, apd I feel that it will task all my energies 
to emulate the hig} standard he maintained as a teacher. It is 
not without diffidence, therefore, thag I commence this course ; 
but my hope is that the love of science, which has hitherto 
carried meoyeremany years of 4 laborious occupation, may at 
least succeed in w&rming and sustaining the enthusiasm of those 
who coe here to study with me what geology has to reveal 
concerning the east and present. 
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A METHOD FOR OBSERVING ARTIFICIAL 
: ° TRANSIGS! « 


AS many astralgmers who intend to observe the coming 

transit of Venus have neither the time nor means for 
making the necessagy arrangements to practice o1 artificial 
. transits, the sım, le mettiod here proposed may be advanta- 
geously employed. Instead of observing au artificial sun and 
planet placed at a distance of several thousand feet from the 
observer, I’ would suggest that the real sun be observed, and the 
planet Venus to be represented by a circular disk, held, in the 
comnién focus of the odjective and eye-pieee, by means of a 
narrow metallic arm fastened to the eye-ptece. 

The relative motion o? the sun and Veus can then be pro- 
duced by so adjusting the rate of the driving-clock that the 
angular motion of the telescope on the hour-azis shall exceed the 
diurnal motion of the sun by seventeen seconds of time per 
hour. In this way, as the atmospheric disturbances of the sun’s 
limb are real, a near approach t> the phenomena observed during 
an actual transit will result. If'a light-shade glass is employed, 
the opaque disk will be seen before it comes into apparent con- 
tact with the sun. The observer can, however, by an exercise 
of the will, confine his whole attention to the sun’s limb. 

By using a‘heavier shade-glass tbe disk will not-be seen until it 
is projected against the imageof the sun, The angular diameter 
of Venus at the time of transit being about 65”, the diameter of 
the opaque disk should be 65‘/’sin 1”= o'goo31¥, / being the 
focal length of the telescope u$ed. The position angle of the 
point of contact dan be changed at will by simply’ moving the 


telescope in*declination.e 
. ® . . 





“ELECTRIC LIGHTING, THE TRANSMISSION 
O& FORCE BY ELECTRICITY? 


H AVING received the honour of being elected Chairman of 
the Council of, the Society of Arts for the ensuing year, 
the duty devolves upon me of opening the coming Session with 
some introductory remarks. Only a few months have elapsed 
since I was called upon to delWer a presidential address to the 
British Association at Southampton, and it may be reasonably 
supposed that I then exhausted my stock of accumulated thought 
and observation regarding the present development of science, 
both abstract and applied ; that, ın fact, I come before you, to 
tise a popular phrase, pretty wall pumped dry. And yet so large 
is the field of modern science and industry, that, notwithstanding 
the good opportunity given,me at Southampton, I could there do 
only scanty justice to comparatively few of the branches of 
modern progress, and had to curtail, or entirely omit, reference 
to others, upon which I should otherwise have wished to dwell. 
There is this essential difference between, the British Association 
and the Society of Arts, that the former can only take an annual 
survey of the progress of science, and must then confide to indi- 
1 By Prof. J. M. Schaeberle, Ann Arbor, Michigan From the American 
Journal of Science. ° ° 
2 Address by Dr C. 4 Siemens, F.R S., Chairman of the Society of 
Arts, November 15. 
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yiduals, or to committees, spgcific inquiries, to be reported upon 
to the poly a sections at subsequent meetings; whereas the 


Society of Arts, with its 3,450 permanent members, its ninety- 
five associated societies, spread throfighout the length and breadth 
of the country, its permanent “building, its wWell-condacted 
Journal, its almost daily meetings qnd lectures, extending over 
six gnonths of the year, possesses exceptionally favourable oppor- 
tunities of following up questions of industrial progress to the 
point of their practical accomplishment. In glancing back upon 
its history during the 128 years of its existence, we dfcover that 
tha Society of Arts was the first institution to introduce science 
into the indu trial arts; it was through the Society of Arts and 
its illustrious Past President, the late Prince Consort, that the 
first Universal Exhibition was proposed, and brought to a suc 
cessful issue in 1851 ; and it is due to the same Society, supported 
on all important occa-ions by its actual President, the Prince of 
Wales, that so many important changes in our educational and 
industrial institutions have been inaugurated, too numerous to be 
referred to specifically on the present occasion. 

Amongst the practical questions that now chiefly occupy public 
attention are those of Electric Lighting, and of the transmission 
of force by electricity. These together form a subject which has 
occupied my attention and that of my brothers for a great num- 


‘ber of years, arti upon which I may consequently be expected to 


dwell on the present occasion, considering that at Southampton 
I could deal only with some purely scientific considerations in- 
volved in this important subject, T need hardly remind you that 
electric lighting, viewed as a physical experiment; has been 
known to us since the early part of the present century, and that 
many attempts have, from time to trme,,been made to promote 
its application. Two principal difficulties have stoodin thé way 
of its practical introduction, viz, the great cost of producing an 
electric current so long as chemical means had to be’ resorted to, 
and the mechanical. difficulty of constructing electric lamps 
capable of sustaining, with steadiness, prolonged effects. The 
dynamo-machine, which enables us to convert mechanical into 
electrical force, purely and simply, has very effectually disposed 
of the former difficulty, inasmuch as a properly conceived and 
well constructed machine of this character converts more than 
ninety per cent, of the,mechanical force imparted to it into elec- 
tricity, ninety per cent, again of which may be re-converted into 
mechanical force at a moderate distance. The margin of loss, 
therefore, does not exceed twenty per cent., excluding purely 
mechanical losses, and this is quite capable of being further 
reduced to some extent by improved modes of construction ; but 
it results from these figurés that no great step in advance can be 
looked for in this direction. The dynamo-machine presents the 
great advantage of simplicity over -steam or other power-trans- 
mitting engines; it has but one working part, namely, a shaft 
which, revolving in a pair of bearings,-carries a coil or coils of 
wire-admitting of perfect balancing. Frictional resistance 1s 
thus reduced to an absolute :ninimum, and no allowance has to 
be made for loss by condensation, or badly fitting pistons, 
stuffing boxes, or valves, or for the jerking: action due to oscll- 
lating weights. The materials composing the machine, namely, 
soft iron and copper wire, undergo no deterioration or change by 
continuous working, and the depreciation of value is therefore a 
minimum, except where currents of exceptionally high potential 
are used, which appear to render the copper wire brittle. 

The essential points to be attended to in the conception of the 
dynamo-machine, are the prevention of induced carrrents in the 
iron, and the placing of the wire in such position as to make 
the whole of it effective fog the production of outward current. 
These principles, which have been clearly est®blished by the 
labours of comparative few workers in applied science, admit of 
being carried out in an almost infinite variety of constructive 
forms, for each of which may be claimed some real or imaginary 


. merits regarding-questions of convenience or cost of production, 


For many years after the principles involved in the’ construc- 
tion of dynamo-machines had been made known, little general 
interest was manifested-in their favour, and few were the forms 
of construction offered for public use. The essential features 
involved in the dynamo-machine, the Siemens armature (1856), 
the Pacinotti ring (1861), and the self-exciting principle (1867), 
were published by their authors for the pure scientific interest 
attached to then, without being made subject matter of letters 
patent, which circumstance appears to have had the contrary 
effect of what might have been expected, in that it has retarded 
the introdugtion of this class of electrical machine, because nu 


person or fifm had a sufficient commercial interest to undertake . 
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the large expenditure which muşt necessarily be incurred ix 
reducing a firsé conception into a practical shape. Great credit 
is due to Monsieur Gramme for taking the initiative in the 
practical mmtroductign of dynamo-machines embodying those 
prinaiples, but when five years ago I ventured to predict for the 
dynamo-electric current a great*practical future, as a means of 
transmitting power to a distance, those views were still lowked 
upon as more or less chimerical. A few striking examples of 
what could be practically effected by the dynamo-electric current 
such as_tife illumitiation of the Place de POpera, Paris, the 
occasional exhibition of powerful arc lights, and their adoption 
for military and lighthouse purposes, but especially the gradual 
accomplishment of the much desired lamp by incandescence in 
vacuum, gave rise to a somewhat sudden reversion of public 
feeling ; and you may remember the scare at the Stock Exchange 
affecting the] value of gas shares, which ensued in 1878, when 
the accomplishment of the sub-division of the electric light by 
incandescent wire was first announced, somewhat prematurely, 
through the Atlantic cable. , 

From this time forward electric lighting has been attracting 
more and more public attention, until the brilliant displays at 
the exhibition of Paris, and at the Crystal Palace last year, 
served to excite public interest, to ari extraordinary degree. 
New companies for the purpose of introducing electric light and 
power have been announced almost daily, whose claims to 
public attention as investments were. based in some cases. upon 
only very slight modifications of well-known forms of dynamo- 
machines, of arc regulators, or of incandescent carbon lights, 
the merits of which rested rather upon anticipations than upon 
any scientific or practical proof, These arrangements were sup- 
posed to be of-such superlative merit that gas and other dlumi- 
nants must soon be matters simply of history, and hence arose 
great speculative excitement. It should be borne in mind, 
however, that any great technical advance is necessarily the 
work of time and serious labour, and that when accomplished, 
it is generallygfound that so far from injuring existing industries, 
it calls additional ones into existence, to supply new demands, 
and thus gives rise to an increase in the sum total of our re- 
sources. -It is,.therefore, reasonable to expect that side by side 
with the introduction of the new illuminant, gas lighting will go” 


~ on improving and extending, although the advantage of electric 


light for many applications, such as the lighting of public halls 
and ‘warehouses, of our drawing rooms and dining-rooms, our 
passenger steamers, our docks and harbours, are so evident, that 
its advent may be looked upon as a matter of certainty. | 

Our Legislature has not been slow in recognising the import- 
ance of the new illuminant, In 1879, a Select Committee in 
the. House of Commons instituted a careful inquiry into its 
nature and probable cost, with ‘a view to legislation, and- the 
conclusions at which they arrived were, I consider, the best that 
could have been laid down. They advised that applications 
should be encouraged tentatively by the granting of permissive 
Bills, and this policy has given rise to the Electric Lighting 
Bill, 1882, promoted by Mr. Chamberlain, the President of the 
Board of Trade, regarding which much controversy has arisen, 
It could, indeed, hardly be expected that any act of legislation 
upon this subject could give universal satisfaction, because while 
there are many believers in gas who would gladly oppose any 
meacure, likely to favour the progress of the rival illuminant, and 
others who wish to see it monopolised, either by local authorities, 
or by large financial corporations, there are others again who 
would throw the doors open so wide as to enable almost all 
comers to interfere with the public thoroughfares, for the estab- 
lishment of con@ucting wires, without let or hindrance. 

The law as now established takes, I consider, a medium course 
between these diverging opinions, and, if properly interpreted, 
will protect, I believe, all legitimate interests, without impeding 
the healthy growth of establishments for the distributiofi of 
electric efergy for lighting and for the transmission of power. 
Any firm or lighting company may, by application to the local 
authorities, obtain leave to place electric conductors below public 
thoroughfares, subject to such conditions as may be mutually agreed 
upon, the terms of such license being limited to seven years ; or an 
application may be made to the Board of Trade for a provisional 
order to the same effect,. which, when sanctioned by Parliament, 
secures a right of occupation for twenty-one year», The license 
offers the advantage of cheapness, and may be regarded as a 
purely tentative measure, to enable the firm or company to prove 
the value of their plant. If this is fairly established, the license 
would in all probability be. affirmed, either by an engagement 
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for its prolongation from time.to time, or by a provisional order 
which would, in that cas, be obtainedsby joint application of the 
contractor and the local authority. At the time of expiration of 
the pibvisional order, a pre-emption of purchase is accorded to the 
local authority, against which it has heen? objected with much 
force by so competentea® authority gs Sir Frederick Bramwell, 
that the copditions of pyrchase laid dewn are not such as fairly 
to remunesate the contractfhg cgmpanigs for their expenditure 
and rifk, and that the power of purchase would inevitably 
induce the parochfil bodies to become enere trading assoqjgtions. 
But while admitting the ufidesiraMllity of such a consummation, 
I cannot help thinking that it was n@tessary to pu@®@some term to 
contracts entered into with speculative bodies at a tinge when the 
true value of electric enefgy, and the best conditions under which 
it should be applied, are stu! very impertectly understood. The 
supply of electric energy, particularly m its application to trans- 
mission of power, is a matter simply of commercial demand and 
supply, which need not partake of the charactes of a large 
monopoly similar to gas and wager supply, and which may there- 
fore be safely left in the hands of indiviguilse wr of local 
associations, subject to a certam contr® for the protection of 
public mterests. At the termination of the period of¢he pro- 

visional order, the contract may be renewed, upg such*erms and 
conditions as may at that time appear ju:t and reasonable to 
Parliament, under whose authority the Board of Trade will be 
empowered to effect such renewal. è : 

Complaints appea? almoet daily in the public papers to the 
effect that townships refuse their assent to appiigations by electric 
light companies for provisional orders; but it may be surmised * 
that many of these applications are of a more or less speculative 
character, the object being to secure monopolies for eventual use or 
sale, under which circumstances the authorities are clearly justified 
in withholding their assent ; and no licenses or provisional orders 
should, indeed, be granted, I consider, unless the applicants can 
give assurance of being able and willing to carry out the work 
within a reasonable time, But there are technical questions in- 
volved which are not yet sufficiently well understood to admit of 
immediate operations upon a large scale. eer 

Attention has been very properly callede to ‘the great 
divergence in the opinions expressed by scientific men re- 
garding the area that each lighting district should comprise, 
the capital required to ght such an area, and the amount of 
electric tension that should be allowed in the conductors, In the 
case of gas supply, the works are necessarily situated in the out- 
skirts of the town, on account-of the nuisance this manufacture. 
occasions to the immediate neighbourhood ; and, therefore, gas 
supply must range over a large area. It would be possible, no 
doubt, to deal with electricity on a similar basis? to establish 
electrical mams in the shape of copper rods of ‘great thickness, 
with branches diverging fram it in all directions; but the 
question to be considered is, whether such an imitative course is 
desirable on account either of relative expense or of facility of 
working. My own opinion, based upon constderable practical 
experience and thought devoted*to the eubject, is dtcidedly ad- 
verse to such a plan. In my evidewce before the Parliamentary 
Committee, I limited the desirable area of an electric district 
in densely populated towns.to'a quarter of a square mile, and 
estimated the cost of the necessary establishmegt of engines, 
dynamo-machines, and conductors, at 100,000/, while other 
witnesses held that areas from one to four square miles 
could be worked advantageously from onecentre, dnd at a cost 
not exceeding materially the figure I had given. These discrep- 
ancies do noty necessarily imply wide differences inthe estimated 
cost of each machine or electric light, inasmuch as such esti- 
mates are necessarily based upon various assumptions regarding 
the number of houses and of public buildings fomprised in such 
a district, and the amount of light to be apportioned to each, 
but I still maintain my preferenog for small districts. : 

By way of illustration, let us take the parish of St. James’s, 
near at hand, a district not more densely populated than other 
equal areas within the metropolis, although comprising, perhaps, 
a greater number of public buildings. Its:population, according 
to the preliminary report of the census taken on the 4th April, 
1881, was 29,865, it contains 3,018 inhabited houses, and its 
area is 784,0co square fards, or slightly above a quarter of a 
square mule. 

To light a comfortable house of moderate dimensions in all its 
parts, to the exclusion of,gas, oil, or candles, weuld require 
about 100 incandescent lights of from Ig,to 18-candle power 
each, that being, for instance, the numbé& of Swan lights em- 
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ployed. by Sir Wilham Thomson in lighting his house af 
Glasgow University, : Eteven-lorse power would be required‘to 


excite thisnumber of incandescent lights, and at this rate the | 


parish of St. James’s woulg requireg,o18 X11 = 33,2004orse 
power to work it. Wt may be fairly objected, however, that 
there are mahy houses ın the parish n@che below the standard 
here referred-to, ebut on fhe other handy there are 6go of them 
with shops on the ground floor, invdlving larger reqwirements. 
Nor does-this estimate provide for the large consumpfon of 
electriqgenergy that would take place in ligfting the eleven 
churches, , gighteen club-houffes, nite concert halls, three 
theatres, besid@s numerous Motels, restaurants, and lecture halls, 
A theatre of moderate ‘dimensions, such as the Savoy'Theatre, 
has been proved by experience to rg@qtlige 1,200 incandescent 
lights, representing an expenditure of 133 horse power; and 
about one-half that power would have to be set aside for each of 
the other, public buildings here mentioned, constituting an 
aggregate of &,926-horse power ; nor@loes this general estimate 
comprise street lighting, and to Yght the six and a half miles of 
principal stægts Of ghe parfsh with electric light, would require 
per mile, thirty-five ar@lights of 350-candle power each, or a 
total of 2x lights, This, taken at the rate of o 8-horse power 
per light, Pepres@gas aefurther requirement of 182-horse power,” 
making a total of 3,108-horse power, for purposes independent 
of house ligting, being equivalent to one-horse power per 
jnhabited house, angl bringing the total requirements up to 109 
lights = 12-horse power,per house, @ ti 

I do not; howeyêr, agree with those who expect that gas 


* fishting will be entirely superseded, but have, on the contrary, 


always maintained thay the electric light, while possessing great 
and peculiar advantages for lighting our principal rooms, halls, 
warehouses, &c., owing to its brilliancy, and more particularly to 
its non-interference with the healthful condition fof the atmo- 
sphere, will leave ample room for the development of the former, 
which is susceptible of great improvement, and is likely to hold 
its own for the ordimary lighting up of our streets and 
dwellings. 

Assuming, therefore, that the bulk of domestic lighting 
remains to the gas companies, and that the electric light is intro- 
duced into private houses, only, at the rate of, say twelve 
incandescent’ lights pr house, the parish of St. James’s would 
have to be provided with electric energy sufficient to work (9 
+ 12) 3,018 “= 63,378 lights = 7,042-horse power effective ; 
this ıs equal to about one-fourth the total lighting power re- 
quired, taking into.account that the total number of lights that 
have to-be provided for a house are not all used at one and the 
same time. No allowance is made in this estimate for the 
transmission 8f power, ‘which, in gourse of time, will form a 
very large-application of glectric energy; but considering that 
power will be required mostly én the. day time, when light 
is not needed, a material increase in plant will not be necessary" 
for that purpose. Z e 

In order to mħimise the length and thickness of the electric. 
conductor, would be importanto establish the source of power, 
as nearly ab may Be, if the gentre of the parish, and theposition. 
that suggests ftself ta: my mind is that of Golden-square. If the 
unoccupied area of this square, representing 2,500 square yards, 
was [excavated to a depth of twenty-five feet, and then 
arched over- so as to re-establish the present ground level, a. 
suitable covered space wonld be provided for the boilers, 
engines, and dynamé-machines, without causing obstruction or 
public annoyance; the only erection above the surface would. 
be the chimney, which, ifẹ made monumental in form, 
might be placed jn the centre of the -square, and be combined. 
with shafts tor ventilating the subterranean chamber, care being 
taken of course tô avoid smoke by insuring perfect combustion 
of the fuel used, The cost of such a chamber, of engine power, 
and of dynamo-machines, capable ‘of converting that power 
into electric energy, I‘estimate. at 140,000/. To this expense 
would have to be added that of providing and laying the con- 
ductors, together with the switches, current regulators, and 
arrangements for testing the insulation of the wire, 

? The cost and dimensions of the conductors would depend 
upon their length, and the electromotive force to be allowed. 
The latter would no doubt be limited, bf the authorities, to the 
point at which contact of the two conductors with the human 
frame would not produce injurious effects, or say to 200 volts, 
except for street lighting, for which purpo®e,a higher tension is 
admissible, In considering the proper size af conductor tg be 
used in any given instMlation, two principal factors have to be 
4 . te 
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taken into account; first, the gharge for interest and deprecia- 
tion on the oyjginal cost of a unit length of the co@ductor ; and, 
secondly, the cost of the electrical energy lost through the resis- 
tance of a unit of length. The sun? of these two, which may 
be regarded as the cost of conveyance of electricity, is claurly 
least, as Sir William Thomso& pointed out some time ago, 
whew the two components are equal. This, then, is the princi- 
ple on which the size of a conductor should be determined. 

From the experience of large installations, I consider that 
electricity can, roughly speaking, be produced in Lofdon at a 
cost of about one shilling per 10,000 Ampére-Volts or Watts 
(746 Watts being equal to one horse-power) for an hour. Hence, 
assuming that each set of four incandescent lamps in series 
(such as Swan’s, but for which may be substituted à smaller 
number of higher resistance and higher luminosity) rgquires 200 
volts electromotive force, and 60 Watts for’ their efficient work- 
ing, the total current required for 64,000 such lights is 19,200 
ampères, and the cost of the electric energy lost by this current 
in passing through o1-rooth of an ohm resistance, is 16/. per 
hour, 

The resistance of a copper bar one quartcr of a mile in 
length, and one square inch in section, is very nearly 1-rooth of 
an ohm, and the weight is about 24 tons, Assuming, then, the 
price of insulated copper conductor at go/, per ton, and the rate of 
interest and depreciation at 7% per cent., the charge per hour 
of the above conductor, when used eight hours per day, is 14a. 
Hence, following the principle I have stated above, the proper 
size of conductor to use for an installation of the magnitude I 
have supposed, would be one of 48-29 inches section, or a round 
rod eight inches diameter. 

If the mean distance of the Jamps from the station be assumed 
as 350 yards, the weight of copper used in the complete system 
of conductors would be nearly 168 tons, and its cost 15,1204, 
To this must be added the cost of iron pipes, for carrying the con- 
ductors underground, and of testing boxes, and labour in placing 
them, Four pipes of 10 inch diameter each, wouldghave to pro- 
ceed in different directions from the centralstation, each containing 
sixteen separate conductors of one inch diameter, and separately 
insulated, each of them supplying a sub-district of 1,000 lights, 
The total cost of establishing these conductors may be taken at 
37,000/., which brings up the total expenditure for central station 
and leads to 177,0004- I assume the conductors to be placed 
underground, as I consider it quite inadmissible, both as regards 
permanency and public safety and convenience, to place them 
above ground; within the precincts of towns, With this expen- 
dituye, the parish of St. James’s would be supplied with the 
electric light to the extent- of about 25 per cent, of the total 
illuminating power required. To provide a larger percentage of 
electric energy would increase the-cost of establishment propor- 
tionately ; and that of conductors, nearly in the square ratio of 
the increase of the district, unless the loss of energy by resist- 
ance is allowed to augment instead, Bak 

It may surprise uninitiated persons to be told that to supply a 


| single parish with electric energy necessitates copper conductors 


of a collective area equal to a rod of eight inches in diameter ; 
and how, it may be asked, will it be possible under such con- 
ditions to transmit the energy of waterfalls to distances of twenty 
or thirty miles, as has been suggested? It must indeed be ad- 
titted that the transmission of electric energy of such potential 
(200 volts) as is admissiblé in private dwellings would involve 
conductors of impracticable dimensions, and in order to transmit 
electrical energy to such distances, it is necessary to resort in the 
first place to an electric cungent of high tension. By increasing 
the tension from 200 to 1,200 volts the conductors may be re- 
duced to one-sixth their area, and if we are content to lose a 
larger proportion of the energy obtained cheaply from a water- 
fall, we may effect a still greater reduction. A current of such- 
high*potential could not be introduced into houses for lighting 
purposes, butit could be-passed tlirough the coils of a Secondary 
dynamo-machine, to give motion to another primary machine, 
producing currents of low potential to'be distributed for general 
consumption. Or secondary batteries may be used to effect the 
conversion of currents of high into those of low potential, which- - 
ever means may be found the cheaper ın first cost, in maintenance, 
and most economical of energy. It may be advisable to have 
several such relays of energy for great distances, the result ot 
which would be a reduction of the size and cost of conductor at 
the expense of final.effect, and the policy of the electrical engi- 
neer will, in,such-cases, have to be governed by the relative cost- 
of the condyctor, and ‘of the power at-its original source. If 
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secondary batteries should become’more permanent in their actiop 
than they arg at the present timd, they may be largely resorted 
to by consumers, to receive a charge of electrical energy during 
the day time, or the small hours of the mght, when the central 
engine would otherwise be *unemployed, and the advantage of 
resorting to these means will depend upon the gelative first cost, 
and cost of working the secondary battery and the engine regpec- 
tively. These questions are, however, outside the range of our 
present consideration. 

The late aggregate of dwellings comprising the metropolis of 
London covers about seventy square miles, thirty of which may 
be taken to consist of parks, squares, and sparsely mbhabited 
areas, which are not to be considered for our present purpose, 
The remaining forty square miles could be divided into say 140 
districts, slightly exceeding a quarter of a square mile on the 
average, but containing each fully 3,000 houses, and a population 
similar to that of St. James’s. 

“Assuming twenty of these districts to rank with the parish of 
St. James’s (after deducting the 600 shops which I did not in- 
clude in my estimate) as central districts, sixty to be residential 
districts, and sixty to be comparatively poor neighbourhoods, 
and estimating the illuminating power required for these three 
classes in the proportion of I to 3 to 4, we should find that the 
total capital expenditure for supplying the ‘metropolis with 
electric energy to the extent of 25 per cent. of the total lighting 
requirements would be— 





20 Xx 177,000 = 3,540,000/. 
- 60 x % xX 177,000 = 7,080, 0c0/. 
60 x 4 x 177,000 = 3,540,000}. 
14,160, 000/, 


or say 14,000,000/., without ircluding lamps and internal fittings, 
and making an average capital expenditure of 100,coo/. per 
district. 

To extend, the same system over the towns of Great Britain, 
and Ireland’ would absorb a captal exceeding ` certainly 
64,000,000/., to which must be added 16,coo,o00/. for lamps 
and internal fittings, making a total capital expenditwe of 
80,000,0007, Some of us may live to see this capital realised, 
but to find such an amount of capital, and, what 1s more im- 
portant, to find the manufacturing appliances to produce work 
representing this value of machinery and wire, must necessaril 
be the result of many years of technical development. If, 
therefore, we see that electric companies apply for provisional 
orders to supply electric energy, not only for every town through- 
out the country, but also for the colonies, and for foreign pats, 
we are forced to the conclusion that their ambition is somewhat 
in excess of their power of performance ; and that no provisional 
order should be granted except conditionally on the work being 
executed within a reasonable time, as without such a provision 
the powers granted may have the effect of retarding instead of 
advancing electric lighting, and of providing an undue en- 
couragement to purely speculative operations. 

The extension of a district beyond the quarter of a square mile 
limit, would necessitate an establishment of unwieldy dimen- 
sions, and the total cost of electric conductors per unit area 
would be materially increased ; but independently of the consider- 
ation of cost, gieat public inconvenience would arise in 
consequence of the number and dimensions of the electric 
conductors, which Could no longer be accommodated in narrow 
channels placed below the kerb stones, but would necessitate 
the construction of costly subways—yeritable cava electrica, 

The amountef the working charges of an establishment com- 
prising the parish of St. James’s would depend on the number 
of working hours in the day, and on the price of fuel per ton, 
Assuming the 64,000 lights to incandesce for six hours a day, 
the price of coal to be 205, a ton, and the consumption 2lbsy per 
effective horse power per hour, the annual charge under this 
head, taking eight hours’ firing, would amount to about 18, 300/., 
to which would have to be added for wages, repairs, and sundries, 
about 6,0007., for interest with depreciation at seven-and-a-half 
per cent., 13,300/., and for general management say, 3,400/., 
making a total annual charge of 41,000/., or at the rate of 
325, 94d. per incandescent lamp per annum. To this has to be 
added the cost of renewal of lamps, which may be taken at 5s. 
per lamp of sixteen candles, lasting 1,200 hours, or to 9s. per 
annum, making a total of 21s, 94d. per lamp for a year. 

In comparing these results with the cost of gas-lighting, we 
shall-find that it takes 5 cubic feet of gas, in a food argand 
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burner, to produce the same luminous effect as one incandescent 
light of 16-candle powe@. In lighting such a burner every day 
for six hours on the average, we obtain an annual gas consump- 
tion $f 10,950 cubic feet, the value of which,etaken at the rate 
of 2s. 8d, per thougand, represents an, arfhual charge of 29s., 
showing that electric digat by incandescence, when carried out 
ona large scale, is decigedly cheaper than gas-lighting at present 
prices, ana with the ordinary gas burners, 

On the other hand, the cost dE establishing gas-works ‘and 
mains of a cap&city equal* to 64,qoo argand burnerg, would 
involve an expenditure not exceeding 80,000/, as compared with 
177,0007. ın the case of electricity @and it is th@s” shown that 
although -it ıs more costly to establish a given suly of illu- 
winating power by eléttyjcity than ‘gas, the former has the 
advantage as regards current cost of production. 

It would not be safe, however, for the advocates of electric 
lighting to rely upon these figures as representing a permanent 
state of things. In calculeting the cost of electrialight, I have 
only allowed for depreciationgand 5 per cent. interest upon 
capital expenditure, whereas (gas coifipanfes,afe méhe habit of 
dividing large dividends, and can aff®id to supply gas at a 
cheaper rate, by taking advantage of recent improvefhents in 
manufacturing operations, and of: the eyer-iggreasinf value of 
their by-products, including tar, coke, and ammoniacal liquor. 
Burners have, moreover, been recently devised by which the 
luminous effect for a given expenditure of,gas can be nearly, 
doubled by purely mechanjcal arrangements, and the brilliancy 
of the light can be greatly improved, , 
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On the other hand, electric lighting al® "may certainly be ° 


cheapened by resorting, to a greater extent than has been 
assumed, to arc lighting, which though less agreeable than the 
incandescent light for domestic purposes, can be produced at 
less than half the cost, and deserves om that account the prefer- 
ence for street lighting, and for large halls, in combination with ’ 
incandescent lights, Lamps by mcandescence may be produced 
hereafter at a lower cost, and of a more enduring character, 

Considering the increasing public demand for improved ilu- 
mination, it 1s not unreasonable to expect that the introduction 
of the electric light to the full extent here contemplated, would 
go hand in hand with an increasing consumption of gas for 
illuminating and for heating purposes, and the neck-to-neck 
competition between the representatives of the two systems of 
Illumination, which is likely to ensue, cannot fail to improve the 
quality, and to cheapen the supply of both, a competition which 
the consuming public can afford to watch with complacent self- 
satisfaction. Electricity must win the day; as the light of 
luxury ; but gas'will, at the same time, find-an ever-increasing 
application for the mare humble purposes of diffustng light, 

In my address to the British Association I dwelt upon the 
capabilities and prospects of gas, both?us an iluminant and as a 
heating agent, and I do not think that I was over-sanguine in 
predicting for this*combustibleea future exceeding all present 
anticipations. © 

I also called attention to the advantages of gas ab a heating 
agent, showing that if supplied specially fot the purpose, it 
would become not only the most convenient, btt by far the 
cheapest form of fuel that can be supplied to our towns. Such 
a general supply of heating separately from illumjnating gas, by 
collecting the two gases into separate holders during the process 
of distillation, would have the beneficial effects— 

1, Of giving to lighting gas a higher illeminating power. 

2, Of relieving our towns of their most objectionable frafite— 
that in coal and ashes, è 

3. Of effecting the perfect cure of that bugbear of our winter 
existence—the smoke nuisance. ° 

4. Of largely increasing the production of tRose valuable by- 
products, tar, coke, and ammonia, the annual value of which 
already exceeds by nearly 3,ocogooo/, that of the coal consumed 
in the gas-works, ro’ 

The late exhibitions have been beneficial in arousing public 
interest ın favour of smoke abatement, and it is satisfactory to 
find that many persons, without being compelled to do so, are 
now introducing perfectly smokeless arrangements for their 
domestic and kitchen fires, . 

The Society of Arts, which for more than 100 years has given 
its attention to important questions regarding public health, 
comfort, and instruction, would, in my opinion be the proper 
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` body to examine thoreughly into the question of the supply and 


economical application of gas and electrigity for the purposes 


of lighting, of power production, and offieating. They would 
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thus pave the way to such legislative reform as may be neces-° 
sary to facilitate the introductioh of a national system, 

If I can be instrumental in engaging the interest of the 
Society in these gmportant, questiogs, especially that of skoke 
prevention, I shall vackte his chair next year with the pleasing 
consciousness that my term qf office ha net been devoid of a 
practical result. è . m A ’ e ä 
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CAMBRIDGE SIn the Higher Local Examination, in which 
the majority”of the cgndidates are women, there was a notable 
falling off this year in the number of standidates in the Natural 
Science greup of subjects. In 1880 there were 99, and 26 
failed ; in 1881 there we 89, and 17 failed ; in 1882, only 39, 
and 9 failed. The total number of candidates increased from 
882 in 1881 to*961 in 1882, The exaffiners’ reports do not in- 


* dicate any special falling off in the attainments shown by the 


candidates. @[# thes elementary paper- (including Physics, aid 
Biology) the results were not particularly satisfactory. Confu- 
sion m th®*use of terms was common, and the inability to use 
chemical formulemmas wery marked m some cases. In Physio- 
logy mistakes were made with regard to subjects of great prac- 
tical mterest, and many of them might have been avoided by 
reference to every-day experience. In Chemistry the theory was 
better understood than practical laborafry details, 

A supplementaryelgcal examination was held in September, 
for the benefit of candidates seeking exemption from the Pre- 
vious Exammation, and of others desiring to become medical 
students, &c: Nineteen intending medical students entered, 
none of whom satisfied the requirements of the General Medical 
Council. i i 

The Fellows elected at St, John’s College last week included 
Prof. W. J. Sollas, Ist class in the Natural Science ‘Tripos, 
‘1873, Professor of Geology in University College, Bristol, and 
author of many valuable geological and paleontological me- 
moirs; Mr. i S. Yeo, Second Wrangler and Second Smith’s 
Prizeman, 1882, * oot . 

Dr, Hans Gadow will conduct an advanced class in th 
Morphology of the Vertebrata at the New Museums during the 
remainder of the present term. 

The Members appointed by the Senate on the General Board of 
Studies, on which much important work will henceforth devolve, 
are Messrs. Bradshaw (University Librarian), J. Peile, Prof. 
Cayley, Aldis Wright, Dr. Parkinson, Coutts Trotter, Dr. 
Phear (Master of Emmanuel College), and Prof. Stuart. 

The special Boards of Studies relating to Natural Sciences 
have selected the following gepresentatives on the General Board 
of Studies :—Medicine, Prof. Paget #Mathematics, Dr. Ferrers ; 
Physics and Chemistry, Prof. Liveing; Biology and Geology; 
Music, Mr, Sedley Taylor. af 

Prof. Stuart has “issued his address as the liberal candidate 
for the University, in svf&cession to the Right Hon. Sir H. 
Walpole, wHo propbses to resten. $ 
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The American Journal of Science, October. —Notes on physio- 
logical optics, No. 5.—V¥ision by the light of the electric spark, 
by W. L. Stevens.—Crystals of monazite from Alexander 
county, North Carolina, by E. S. Dana.—QOccurrence and com- 
position of some American vafieties of monazite, by S. L. 
Penfield.—Irregularities in the amplitude of oscillation of pen- 
dulums, by C. S. Peirce. —The Deerfield dyke and its minerals, 
by B. K. Emerson.—Occurrence of Siphonotreta scotica in the 
Utica formation near Ottawa, Optario, by J. F. Whiteaves.— 
A recent species of eteropora, from the Strait of Juan de Fuca, 
by the same.;-Notes on interesting minerals occurring near 
Pike’s Peak, Colorado, by W. Cross and W. F. Hillebrand. 


Fournal of the Asiatic Society of Bengal, vol. 4, part 2, No. 1 
(August 31, 1882), contains: On a collection of Japanese Clau- 
silie made by Surgeon Re Hungerford in 1881, by Dr. O. F. 
von Mollendorff (plate 1); out of 21 spedies, 10 are described 
as new. Also, by the same author, on Clausdia nevilliana, a 
new species from the Nicobars, and descriptions of three new 
Asiatic Clausilize.—Second list of Diurnal ie art ae from the 
Nicobars, by J. Wood Mason and L.de Niceville (plate 3)e— 
On some new or little-kfwn Mantodea, by J. Wood-Mason. 

° e 


eBulletin de l’ Academte Royale des Sciences vle Belgique, No. 8. 
—~On the ney, note of M. Dupont concerning his %e-vindication 
of priority of M. Dewalque.—On the means proposed for calm- 
ing the waves of the sea, by M. Vander Meagbrugghe, —On the 
dilatation óf some isomorphous salts, by M. Spring, —Note& of 
comparative physiology, by M? Fregdericq.—-On some’ bromi- 
natedederivatives of camphor, by M. de la Royére.—On the cen- 
tral bone of the carpus in mammalia, by. M. Lebourcg.—Action 
of chlorine on sulphonic combinations, and on orggnic oxy- 
sulphides, by MM. Spring and Wissinger, 

Verhandlungen der Naturforschenden Gesellschaft in Basel, 
Theil 7, Heft 1, 1882, contains: Studies on the history of the 
deer family, No. :.—The skull structure, by L. Riitimeyer.— 
Studies on Talpa europea, by Dr. J. Kober. The hterature is 
given in detail, followed by notes on the mole’s place if the order, 
its local names and habits, and on its anatomy and development 
(plates 1 and 2, chiefly relating to dentition and embryos),— 
First supplement to the Catalogue of the Collection of Reptiles 
in the Basle Museum, by F. Muller. Notes are appended to 
some of the rater species, and a new genus and species ( Zropido- 
cephalus azureus) are indicated for a form allied to Letodera 
chilensis, Gray, taken ın Uruguay ; it is figured on plate 3. The 
register of the gollection to December, 1881 indicates 933 
species.—On the hail-storm of June 29, 1879, by E. Haigen- 
bach-Bischoff and others.—On the explosive powers of ice and 
on the Gletscherkorn, by E. H. Bischoff.—Meteorological 
Report for 1881, with reports by L. Rutimeyer on the compara- 
tive anatomy collections, and by F. Burckhardt and R. Holtz, 
on the map collection of the Society. 








„SOCIE TIES AND ACADEMIES 
LONDON 


Mathematical Society, November 9,—-Mr. S. Roberts, 
F.R.S., president, in the chair.—After the readingef the Trea- 
surer’'s and Secretaries’ reports, the Chairman briefly touched 
upon the loss the Society had sustained during the recess, by the 
death of Prof. W., Stanley Jevons, F.R.S.—After the ballot for 
the Council of the ensuing session’ had been taken, Prof, Hen- 
rici, F.R.S., the newly elected president, took the chair, and 
called upon Mr. Roberts to read his address, which was entitled, 
t‘ Remarks on Mathematical Terminology and the Philosophical 
Bearing of Recent Mathematical Speculations concerning the 
Realities of Space,” —Mr. W. M. Hicks was admitted into the 
Society.—The following communications were made :—On in- 
and circumscribed polyhedra,? Prof. Forsyth.—Note on quartic 
curves in space, Dr. Spottiswoode, P.R.S.—Nofe on the deriva- 
tion of elliptic function formule from confocal conics, Mr. J. 
Gnffiths.—On the explicit integration of certain differential re- 
solvents, Sir J. Cockle, F.R.S,—On compound determinants, 
he R. F. Scott.—On unicursal twisted quartics, Mr. R. A. 

oberts. 


Geological Society, November 1.—J. W. Hulke, F.R.S., 
president, in the chair.—Prof. Louis Lartet, of Toulouse, was 
elected a Foreign Correspondent of the Society.—The following 
communications were read :—The Hornblendic and other schists 
of the Lizard District, with some additional notes on the Ser- 
pentine, by Prof. T. G. Bonney, M.A., F.R.S., Sec. G.S. The 
author described the metamorphic series, chiefiy characterised 
by hornblendic schist, which oceupies the southem portion of 
the Lizard and an extensive tract to the north of the serpentine 
region, besides some more fMmited areas, He faund that this 
series was separable into a lower or micaceous group—schists’ 
with various green minerals (often a variety of hornblende), or 
with brownish mica; a middle or hornblendic group, character- 
ised by black hornblende; and an upper or granulitic group, 
characterised by bands of quartz-felspar rock, often resembling 
in appearance a vein-granite. These are all highly metamor- 
phosed; yet the second and third ‘occasionally retain to a re- 
markable extent indications of the minuter bedding structures, 
such as alternating lamination and current bedding of various 
kinds. They form, in the author’s opinion, one continuous 
teries, of which the uppermost is the thinnest. . The general 
strike of the series, though there are many variations, is either 
worth-west or west-north-west. The junctions of the Palzozoic 
with the metamorphic series at Polurrian and at Porthalla were 
described. These are undoubtedly faulted; and the two rocks 
differ greatly, he former being a slate like any ordinary Palæo- 
zoic rock, theeother a highly metamorphosed schist. Moreover, 
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fragments of the hôrnblende schist and a kind of gneiss occur $n 
a conglomerate in the former, south of Nare Poins, The author 
considers the metamorphic series’ (the microscopic structure of 
which was fully described) undoubtedly Archean, and probabiy 
rather eatly in that division. The rocks of the micaceous group 
have considerable resemblance in the greenish ind lead-coloured 
schists of Holyhead Island and the adjoining mainland of ngle- 
Sey, and of the Menai Strait. - Two outlying areas of serpentine, 
omitted im his former paper, were described—one at Polkerris, 
the other at Porthalla. The latter shows excellent junctions, 
and is clearly intrusive m the schist. The author stated that he 
had re-examined a large part of the district described in his 
former paper, and had obtained additional evidence of the in- 
trusion of the serpentine into the sedimentary rock with which 
it is associ@ted. This evidence is of so strong a nature that he 
could not conceive the possibility of any-one who would care- 
fully examine the district for himself, entertaining a doubt upon 
the matter.—Notes on some Upper Jurassic Astrorhizide and 
Litnolide, by Dr. Rudolf Hausler, F.G.S. 


Paris $ 


Academy of Sciences, November 6.—M. Blanchard in the 
chair,—The following papers were read :—-Onsthe comparative 
observation of telluric and metallic lines as a means of esti- 
mating the absorbent powers of the atmosphere, by M. Cornu. 
He selects telluric lines (caused by aqueous vapour, and varying 
in intensity with the amount of it) near D, the scale being four 
times as large as Angstrdm’s, Metallic lines, for comparison, 
are indicated ; also a method of deducing the total quantity of 
vapour.—Results of experiments made at the exhibition of elec- 
tricity, &c. (continued), by M. Allard ‘and others, Three more 
systems are here discussed.—On M. Siemens’ new theory of the 
sun, by M. Hirn, The recombination of the elements dissociated 
in space could occar only at a notable distance from the sun’s 
photosphere,,and on falling into this they must be anew entirely 
dissociated, an action which would cost the heat developed by 
combination. Again, the work done by solar radiation in dis- 
sociation must reduce the intensity of radiation; so that the 
brightness of the sun, stars, and planets should diminish 
much wore rapidly than inversely as the square of the 
distances. M. Him also- supports M. Faye’s objections by 
numerical examples,—On the functions of seven letters, 
by M.‘Brioschi—The earthquake of the Isthmus of Panama, 
by M. de Lesseps, The phenomena (of which he gives a scien- 
tific account) seer. to have been much exaggerated, The cha- 
racter of comparative immunity of the isthmus (as compared 
with regions near) is not seriously affected ; and in any case, the 
construction of a maritime canal without locks is justified. There 
is no ground for apprehension as to the banks of the canal.—M. 
Peligot presented a ‘‘ Treatise of Analytical Chemistry applied 
to Agriculture,” and indicated its scope.-MM. de la Tour 
du Breuil addressed a further note regarding their process for 
separation of sulphur ; they have modified the process so that 
it is applicable either to resistant or to pulverulent ores.—On the 
comet observed in Chili in September, by M. de Bernardiéres.— 
On the great southern comet observed at the Imperial Observa- 
tory of Rio de Janeiro, by M. Cruls, Jnter alia, he refers to 
the aspect of the tail as of a current of extremely bright light, 
in which were distinct bright lines, Behind the nucleus was a 
dark space, and onè was reminded of a bridge-pile in a strong 
current. The tail extending a length of 12°, seemed sud- 
denly interrupted, and the extengion for 15° beyond was 
of much lesse width and brightness. Sodium and carbon 
lines were observed in the spectrum.—On the functions 
of the genus zero and of genus one, by M. erre, 

—On a result of calculation obtained by M. Alldgret, by 
M. MacMahon.—-On the relation between the electromotive 
force of £ dynamo-electric machine and its velocity of rotation, 
by M. Levy.—Spectrophotometric “measurements of different 
points of ‘the solar disc, by MM. Gouy and Thollon. They 
could measure separately the 200,oooth part of the solar disc, 
and the thousandth part of the spectrum. The figures obtained 
show the decrease of radiation on approaching the limb (greater 
the more refrangible the rays). The method is also applied to 
spots.—-On the comparison of mercury thermometers with the 
“hydrogen thermometer, by M. Crafts. Fifteen Paris thermo* 
meters examined (the-crystal containing 18 per cent. lead oxide) 
behaved like the thermometers of ordinary glass studied by Reg- 
nault, but very anlike those of Choisy-le-Roy “crystal (with 
nearly twice as much-oxide}. A German thermom*ter of soda- 
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* glass gave a curve much nearer ihe mean than many others of 


Paris erystal.—On a hfdrate of” mobyBdie acid, MoO,2HO, by 
M. Parmentier.--On the transformation, in cold, of the blood 
of affimals into solid and énodoroug manure,e by a new ferric 
sulphate, by M. Marguerite-Delacharlgnn}. This sulphate has 
the formula Fe,0,490,® With it the elimination of the water 
attains ngarly onethal§ It forms aehydrate which crystallises 
easily, atd dissolves readify in great. eo adding a solution of 
the sulphate to fresh blood, fhe latter forms in a few seconds a 
firm elastic paste? It is then treated ina hydraulic press, agd forms 
a sort of cake,-Researches onthe passage of aot liquor 
through porous bodies, by M, Gal? His experifnents show the 
influence of the surrounding atmosphere oy the alcoolic strength: 
of hquids in bladders {an Safluence that has been too much over-. 
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looked).—On the reduction of sulphates by living. beings, by.’ 


MM. Etard and Olivier. The authors® proved experimentally 
the reduction of sulphates, by Beggiatoa, and found at least three 
other algæ capable of t@e same action.~-On mono-chlorised 
allylic alcohol and CH,=CClg-CH, (OH) and its derivatives, 
by M. Henry.—Chemical studies on? white De&t efeSilesia (con- 
timed), by M. Leplay.—On the redufion of nitrates in arable 
land (continued), by MM. Deheraine and Maquennes® Bacillus 
amylobacter is probably the reducing ageny -adgatect fermentation, 
of starch; mechanism of this metamorphosis, by M. Mercano. 
Diastase is a product of the vital activity of the microbe of 
maize, which produces it incessantly as it traverses the envelopes 
of the starch grain, thus®favouring its action on the stratified 
granulose. The microbe is that which capes the fermentation 


of sugar-cane juice, —On the ré/e of earthworms in propagation” 


of charbon, and on the attenuation of Re virus, by M. Feltz. 
His experiments confirm the views of M. Pasteur as against 
those of M. Koch.—On the disinfectant and antiseptic action of 
copper, by M. Burcq. He suggests treatment of infectious dis- 
eases with salts of copper, injection of the wood of huts 
with copper sulphate, also applications of copper to infected 
furniture, clothing, &c.—Analysis of the reflex of C. Loven, by 
M. Laffont.—On the venomous apparatus and the poison of the 
scorpion, M. Joyeux-Laffuie. he poison should be placed 
among poisons of the nervous system (Bert) and not among 
blood-poisons (Jousset de Bellesme).—Researches on the genital 
organ of oysters, by M. Hoek. n 


VIENNA 


Imperial Academy of Sciences, October 5.—E.” v. 
Bruecke, vice-president, in the chair.—The following papers 
were read :—L. Ditscheiner, on Guebhard’s rings.—L. Pebal,. 
note on the mechanical separation of minerals.—H. Schwarz, on 
new bodies obtained from cgal-tar, isomerides of*pyrocresso].— 
F. Schroeckenstein, geological leisuyg -hours ; a contribution to 
the petrography of crystalline rocks, . 
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THURSDAY, NOVEMBER 23, 1882 


THE CHALLENGER REPORTS * 


Reports on the Scients ‘fic Results of the Voyage of H.M.S. 
“ Challenger?” durimte the years b875-1876, under the 
Command of Capte Sire George Nares, R. NS ARS, 
and, Capt. F. T. Thanson, RN. Prepared under the 
Superingendence of Sir T. Wyville Thomson, F. R.S., 
and Joyn® Murray. - Loology—Vols. IL, IIL, and ‘Tv. 
(Published by Order of Her Majesty's Government, 
1881-1882.) ~ 

GINCE our last Rotice of these Reports, three more 

volumes of the zoological geriesi have made their 
appearance. In vol. ii. „published in 1881, and prepared 
under the® Superintegdénce of the late Sir C. Wyville 

Thomsgy, the first Report is by Prof. Moseley: On 

Certain Mydroig, Alcyonarian and Madreporian Corals 

procured during the Voyage. The great interest and im- 

portance of ‘Mr. Moseley’s investigations into the struc- 

ture of the Hydjtcorallin, and gn the Helioporide and. 
their allies, justified a previous publication, chiefly in the. 

° Philosophical T. yansactions, of the chief results of the 

authors work. .The third part, describing the Deep Sea 

Madreporaria appears now:for the first time. It ought 

to be noted that the.memoirs forming the.first two parts 

have been recast, and contain. both additions and-altera- 
tions. Mr. Moseley’s history of A¢/lepora-nodosa will be 
acknowledged by all capable of judging, as a most.solid 
contribution .to our knowledge of the Hydrocorallinz. So 
long.ago as.1859, Agassiz announced that the structure of 
the polyps of Millepora.showed that they belonged not 
to the. corals, but. to the Hydroids; but although this 
view was.confirmed by others, especially by Pourtales, 
who once got.an imperfect view-of the expanded dactylo- 
zooids, still it remained for Prof. Moseley to settle- this 
question of affinity beyond a doubt, which he has done 
by his painstaking dissectior®. He acknowledges his 
indebtedness to. his coMeague, Mr. Murray, who saw the 
zooids of Millepora nodosé in a living and expanded 
state upon.the reefs of Tahiti. This species forms tuber- 
cular and drregular masses, e often encrusting and over- 
growing the dead. frends ef Lofhoseris. cactus, which is a 
principal componext-.of the. Tahitian reefs. While fresh, 
the growing tips ofthe lobes have a bright gamboge yellow 
colour, fading off into a yellowish brown; the expanded 
zooids:have the appearance of a close-set pearly white 
down. upon: the surface of the mass. Sometimes the 

encrusting film is very thin, When, as at Bermuda, M., 

alcicornis is found .attached*to glass bottles thrown into 

the harbour, this film will not be more than from }th 
to jth. of a. millimetre `in thickness, and no doubt, 
now that-attention is called fo such specimens, they will 

` be studied with:the object of telling us more of the life 
history of-these forms.. 

The. ‘Stylasterida, now definitely ‘determined to be 
Hydroids, as. was first strongly suggested by G., O. 
Sars;-are described ir great detail, and this portion of the: 
report is-accompanied.by many splendid plates, and a 


list of all-the-species of Stylasteridæ at present known is. 


given. Mosely places the. group. as a separate family, 
along’ side. of- the (Milleporider, i in the “sub-order Hydro- 
corallinæ. 
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«The second part of the report is one Helioporidæ and 
their allies in which Heliopora coerulea ts described 
from living specimens, and a detailed account of its 
structure and mode of growth i$ given. “We Rave alse an 
extremely valable descripfion of a species of Sarco- 
phyton, almost certainly S. batum, from the Admiralty 
Islands, and the conclusion now so well known is come 
to that Heliopora is without doubt an Alcyonarifin. 

The third part comes as a quite fresh work, for the 
preliminary catalogue of the deep-sea Madrepores, was 
necessarily most imperfect. But here we have extended 
descriptions of the entire series of species dredged during 
the voyage, with sixteen plates and also numerous wood- 
cuts intercalated throughout the text. No less than. 
thirty-three species are described for the first time. 

These deep-sea Madrepores would appear to be very 
widely distributed, some, as for example, Bathyactis 
symmetrica, having a world-wide range. At present the 
only genera which seem restricted in range are Stephano- 
phyltia and Sphenotrochus, which have as yet only been 
obtained from the seas of the Malay Archipelago, and in 
comparatively shallower water, and the genus Leptopenus,. 
which has been dredged throughout all the great oceans, but 
only south of the equator. The wide range of the species 
in depth has now become a well-known fact, though none 
the less interesting for that, the world distributed species 
above-mentioned ranging in depth from 70 to 2900 
fathoms. The occurrence of the’ genera as fossils in 
Secondary and Tertiary deposits- is also not without 
interest, but the deep-sea forms are nòt to be regarded as 
of greater geological antiquity than those found in shallow- 
water, 

The report on the birds collected during the voyage is 
by Dr. P. L..Sclater. The collection embraced about goo 
specimens in skins, besides which there was a consider- 
able series of sea-birds in salt and spirits, and a collection 
of eggs. The collection was formed under the superin- 
tendence of Mr. John Murray, who placed at Dr. Sclater’s 
disposal his ornithological note-book, which contained 
the history of every individual specimen. It will be re- 
membered that the main object of the expedition was the 
exploration of the depths of the ocean, and that the col- 
lecting of land birds formed no part of the original plan, 
so that the comparative smallness of the collection is not 
surprising. The author of the report expresses his in- 
debtedness to his friends,.the late Marquis of Twee ddale, 
Dr. Otto Finsch, Prof. Salvadori, Mr. Howard Saunders, 
Mr. W. A: Forbes, and Mr. Osbert Salvin, for the 
assistance they gave him in preparing this report, which 
is accompanied by thirfy coloured plates. e Many of the 
notes appended to the description of the penguins are 
taken from Mr. Moseley’s published accounts of the 
voyage, and are doubtless already well known to our 
readers. 

Vol. iii, published towards the close of 1881, opens with 
a most elaborated and magnificently illustrated report by 
Prof, Alexander Agassiz, on the Echinoidea. ‘ The im- 
portance of this report has already been called attention- 
to ina special notice (vide NATURE, vol. xxv. p. 41) - 

The’second and concluding report in the volume is on 
the Pycnogonida, by Dr. P. P. C. Hoeck. The collection 
of these forms. was very rich -in species. Of-the 120 
specimensedredged during the voyage, there were no less, 
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than 36 species, and of these 33 are described as new to*| sufficient for an adequate study, of- a natural group on the 


science. 


species are referred to 9 genera, of which three are 
described as new. Those genera whict range oyer 
the widest area, are also those which range most *in 
depth—while there are some species peculiar to deep-sea 
_areas. No truly generic types seem to be thus charac- 
terised. Dr. Hoeck considers that the Pycnogonide 
form a distinct and very natural group or class of Arthro- 
pois. Their common progenitor must have been a form 
with three gointed mandibles—multi-jointed palpi and 
ovigerous legs, with numerous rows of denticulate spines 
e on the last joints. In the most primitive condition the 
eye of the Pycnogonid consists of a rounded transparent 
patt of the integument, the inner surface of which is fur- 


.* nished with some small ganglia and nerve-fibres issuing 


from-the integumentary nerve-bundle. The tighly-deve- 
loped eye of the shallow-water species show ganglionic 
cells, distinct retinal rods, and a lens consisting of a 
thickened part of the chitinous skin of the animal. 
Those eyes which have lost their pigment and their 
retinal rods are rudimentary. Dr. Hoeck, treating of 
the affinities of this class writes: “about the relation in 
which the Pycnogonida stand to either the Crustacea or 
the Arachnida, we know as much or as little as we do 
about the relation in which these two classes of Arthro- 
poda stand to,each other.” 

Vol,.iv. opens with an important contribution to ana- 
tomical science in the Report on the Anatomy of the 
Petrels (Tubinares) collected during the voyage. It is 
from the pen of Mr. W. A. Forbes, Fellow of St. John’s, 

_ Cambridge. 

The group of Petrels is one that up to the present 
date can scarcely be said to have been anatomically in- 
vestigated. It is difficult at all times to procure speci- 
mens in the flesh—-and some of the species are so large 
as to render their preservation a matter of considerable 
trouble. At the suggestion of the late A. H. Garrod, 
the naturalist staff of the Challenger made a fine collec- 
tion of these oceanic birds in spirits, which contained 74 
specimens belonging to 31 species and 22 genera. Prof. 
Garrod had scarcely commenced to work at this series 
before he was struck by the lingering illness which ended 
in his lamented and premature death, and his friend, Mr. 
W. A. Forbes, undertook to draw up the report which 
here appears. Thig report is of a very thorough charac- 
ter. Commencing with an account of the previous litera- 
ture on the anatomy and classificgtion of the group; we 
then have a complete sketch of the comparative anatomy 
of the group--the external characters, pterylosis and 
visceral anatomy are first described-——-these are succeeded 
by an account of the myology—to which follows a descxip- 
tion of the tracheal structures and of certain other points 
in the anatomy of the soft parts, while an account of the 
osteology concludes the report. Some of the modifica- 
-tions, described by the author, “are of great physiologi- 
„cal and morphological interest, whilst the numerous 
differences in points of detail displayed in the different 
sections and genera of the Petrels, lead one to expect that 
the future study of systematic ornithology will be not a 
httle elucidated by the labours of the anatomist gvherever 
he has material, as in the present case, at his comm and, 


Five other species found during the cruise of 
° the Knight Errantare als included in the report. These 








basis of structural differences more important than those 
that cgn be discerned from the superficial, i inspection of 
an ordinary skin.’ This report "s iħustrated by very 
numerous woodcuts ® RI seven phates of anatomical de- 
tails. Ing treating of the affinities of the group, Mr. 
Forbes*declares it to be a difett ta8k to assign to it afly 
satisfactory position in any arrangement of the class of 
birds. e œ~ 

The second report in the volume i is on the Deep-sea 
Meduse, by Prof. Exrptt*Haeckel. Théy form one of the 
smallest and least,important groups of the rich and re- 
markable deep-sea fauna discovered during the voyage of 
the Challenger. The number of species described does 
not exceed eighteen, of whigh half are Craspedote and 
half Acraspeda. These new species vere brief} iagnosed 
in the “ System der Medusen, 1879,’’ but they are bere de- 
scribed at great length and with a mogggylendid Series of 
illustrations. The descriptive portion of the memoir is 
prefaced by a very elaborate sketch of the comparative 
morphology of the eneduge, which is illuffrated by many * 
woodcuts. °. 

It would seem by no means certain that all the eighteen 
species of deep-sea medusz here deseribed are constant 
inhabitants of the deep sea. The method of capture by 
the tow-net by which such delicate and fragile organisms 
are brought from great depths is still imperfect, arid it 
seems probable that the greater number of medusze 
brought up apparently from the greater depths really 
swim in shallower water, and are only taken in during the 
““hauling-in” of the net. But Prof. Haeclfel counts that 
those medusze which have either adapted themselves by 
special modifications of organisation to a deep-sea habit of 
life, or which give evidence by their primitive structure of 
a remote phylogenetic origin, may with great probability 
be regarded as permanent and characteristic inhabitants 
of the depths of the sea ; and as such he regards fourteen 
out of the eighteen described. With regard to the mag- 
nificent illustrations the aythor stætes : “It js of course 
impossible, from {he imperfect state of preservation of 
the spirit specimens, to expec? that they should be abso- 
lutely true to nature. I rather copsidered itemy duty 
here, as in those figures in my éSystem der Medusen,’ 
which were drawn from spirit specimenspto take advantage 
of my knowledge of the forms of the living Medusze to 
reconstruct the most probable approximate ifhage of the 
living forms, I was greatly assisted in my efforts in this 
direction by the skilful hand of my Rthographer, Adolf 
Giltsch.’ It seems hardly necessary to make anysscien~ 
tific criticisms on this straightfSrward statement. 

The third and concluding memorr is by Hjalmar Théel, 
and contains the first part of his reporton the Holo- 
thuroidea. It is altogether devoted to the holothuroids 
of the new order Elasipoda, which name has been with 
advantage substituted for that of Elasmopoda used in the 
Preliminary Report. Seven years have scarcely elapsed 
since the discovery in the Kara Sea of the form for which 
this family was established, and now over fifty species 
are known, These sfPecies of Elasipods dre true deep 
‘water forms, and they may with all the more reason be 
said to characterise the abyssal fauna, as no single repre- 
sentative as far as fs at present known Jas been found to 
exist at a depth less than 58 fathonfs, Only one form, 
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Elpidia glacialis, has heen*dredged at this inconsiderable 
depth, and even this was dredged in the Arctic Qcean, 
where true abgssal forras are tê be met with at compara- 
tively shallow depths. This spacies too can exist at 
immense depths, ong ‘from Statfpn e160 haying been 
dredged at a depth of 2690 fatfoms, the greatest, depth 
at “whick any Holothardid ‘has éo this beeg dredged being 
2900 fathoms. Among the moae remarkable and dis- 
tinguishP® eharacteristies of this order Mr. Théel men- 
tions the &fgreement in several important details—both in 
their internal anatomy and outer’ formns—of the adult and 
larval forms, an agrgement more close-than occurs in any 
previously known Holothuroid. He doés not agree with 
Danielssen* and Korren in plachg the Elasipods low in 
the series of the Holothuroifis ; nay in some respects he 
regards them as ‘having attained to a higher development 
than alb the other Echinoderms, because, among other 
facts, théir bodiwemare distinctly bilaterally symmetrical, 
with the dorsal and ventral surfaces distinct and often 
with a cephalic ,region well marked. Only the ventral 
ambulaciz are «subservient to ®comftion; these latter 
show a tendency éo appear both definite as to place and 
number. The dorsal appendages are so modified as to 
perform functions different from the ventral ones This 
memoir contains forty-six plates, which give full details 
of the forms and structure of all the new species. 





LIGHT : 


Light: A-Course of Experimental Optics chiefly with the 
Lantern, By Lewis Wright. (London: Macmillan 
and Co., 1882.) 


HIS is a book by a worker whose work in his own 
line is of a very high order, and whose experience 

will be of correspondingly high value to others who are 
working at the same subject. In all those departments 
of experimental optics in whigh the lantern is employed 


for the demonstration qf actual experiments to an audi-. 


ence, Mr. Wright is a master*hand: and his book, as 
might be expected, is consequently a valuable repertory 
of useful information and of suggestive hints. Of books 
on Light fheie are already enough and to spare. Of 
standard treatises dnd téxt-books in the department of 
Geometrical ` Optids the supply is more than could be 
desired. In Physical Optics there is ‘still room for a good 
elementary mathematical text-book. In Physiological 
Optics also there is,save for the great treatise of Helm- 
holtz, a void. But the work before us stands apart from 
all these, both in aim and ig character. Indeed so well 
does it carry out the ideal of a work “on experimental 
optics chiefly with the lantern,” that there was really no 
need to prefix to the title the word ‘‘Light.” True it is 
that Mr. Wright does not eonfine himself to the mere 
working of lanterns and their accessories. He deals in a 
simple and practical way with the laws of reflexion and 
refraction, and with ordinary optical instruments: but he 
-always adds something of practical interest to the teacher 
of optics. 
tion he describes a simplified form of the apparatus so 
well known-in Prof. Tyndall’s lectures on Light; and the 
mechanical illustrations of wavemofien, &c., are also 
new in several r&pects. The chapter on Specttum 
Analysis is brief and sketchy, bué includes almost all the 


To illustrate the laws of reflexion and refrac-. 


experiments which can be projected on to thf screen with 
the lantern. Amongst these we notice very careful in- 
structions for exhibiting the spectrum f Newton’s tings 
and of other interference phenomena, 

Nearly one-half of the book is devoted, and well 
devoted, to experimental work on Double-Refraction and 
‘Polarisation. In this section there are a umber of 
beautiful experiments described which we do not remem- 
ber having seen before in any treatise in the English 
language. Amongst these are some with compound mica 
plates built up of a series of films of definitg thickness 
and united by Canada balsam. A series of twenty-four 
superposed mica films, each producing a retardation of 
one-eighth of a wave-length and each one-sixteenth of an 
inch shorter than the one beneath it, is in this way made 
to reproduce exactly the first three orders of colours of 
Newton’s rihgs, but divided into the precise tints over 
narrow strips. "A detailed account is also given of the 
combinations devised by Norremberg and Reusch for 
reproducing the phenomena of uniaxial crystals and of 
quartz by the superposition of thin films of mica crossed 
ın various ways. Plates illustrative of these combinations 
contribute much to the value of the descriptions and 
explanations of the text. Mr. Wright also gives some 
account of his own researches upon the spiral figures 
produced by the introduction of quafter-undulation plates 
into the polariscope in which crystal sections are being 
examined by convergent light. There is a® penultimate 
chapter on the polarisation of the sky and of minute par- 
ticles, followed by a final chapter—wholly out of place in 
such’ a work—in which, so far as it is intelligible, there 
appears ‘to be an attempt made to connect the undulatory 
theory of light with the trinitarian theory of theology. 
With the exception of this last, and with a few occasiona 
inelegancies of style, there is little fault to find with the 
book, The mathematical student of optics will without 
doubt grumble when he takes up the work, because the 
mathematical aspect of the subject is conspicuous by its 
absence. The author does not profess to be a mathe- 
matician : or he would hardly bave pronounced in favour 
of Brewster’s views on the theoretical polarising angle, 
as he does on p. 223. This, however, is a minor matter 
in a book whose great aim is to assist manipulation. 
The numerous illustrations, a large proportion of which 
are original,-add greatly to its value. The coloured 
plates of polariscopic phenomena are, it should be added, 
of singular excellence. > S. P. T. 
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Practical Chemistry, Analytical Tables, &c. By J- 
Campbell Brown, D.Sc. (London: Churchill, 1882.) 


NOTHING perhaps is more remarkable than the great 
increase during the past few years in the number of books 
on practical chemistry and analysis. This has no doubt 
to some extent been caused by the‘ ‘prominénce given 
generally to the teaching of chemistry in the laboratory. 
The books to which we refer consist with few excep- 
tions of tabular statements of reactions of acids and bases 


and methods of detection of the same in simple salts or, 


‘mixtures, They all appear to be on the same “type” 
and with the same intention of putting students through 
a course of drudgery ın qualitative analysis according to 
a fixed “table.” The book before us is no worse than 





others of its class, but attempts rather too much by giving 


a 
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condensed tables" for alkaloids and gases, which are, 
however, in themselves very good ones. “It is to be 
feared that these practical books tend to make students 
mere analytical machines§n a small way, without giving 
them much real practical’ motion of chemistry. ‘It is 
questionable whether a student who has worked threugh 
the modern tabular system of practical chemistry would 
be able, fr instance, to state the reason for the employ- 
ment of bricks‘in preference to chalk for the back of an 

+ ordinary fireplace or some equally simple practical 
question. 


Elementary Chemical Arithmetic. By Sidney Lupton: 
@London: Macmillan and Co., 1882.) 


THIS little book with its modest preface will be recognised 
by all teachers of chemistry, especially in large laboratory 
classes, and also by students as a really useful adjunct. 

Unfortunately in large public laboratories a consider- 
able proportion of the students have been very much 
neglected in the matter of their elementary mathematical 
education, or it has been of stich a natureathat they are 
not able to apply it to the: solution of ordinary chemical 
problems, thus entailing, in many cases, a large amount 
of extra work and loss of time on the part of the teacher 
in giving instruction in elementary arithmetic. This 
book fits into its place exactly. It is divided into two 
main portions: an introduction, consisting of short but 
very understandable. explanations.of arithmetical pro- 
cesses in common demand in chemistry and physical 
chemistry of a practical and elementary nature, the 
second portion being problems divided under the headings 
of the different elements. Regarding these it may perhaps 
be said that they do not-err on the side of being too 
chemical, and in ‘one or- two cases more attention has 
been given to the question ås a question than to its abso- 
lute chemical correctness, but these’ are mere details that 
in no way detract from the titihty of-thé book for its 
purpose. : keel E 

What is required of the mass of chemical students is 
that they should be able to apply:methods of réasoning 

` founded on experimental facts in the,science to the solution 

of concrete and abstract problems ; ‘dnd working through 
this book will certainly conduce ‘to ‘bring about an 
improvement in that direction.- i 


The Watch and Clockmaker's Handbook. By F. J. 
Britten. (London: Kent and Co., 1881.) 


THIs little book has’ been written, we are informed, chiefly 
for the instruction of country watchmakers. It cannot 
fail to be agreeable to them: it contains a great deal of 
-useful practical inforrhation, and-some is given of a higher 
-quality, such as workmen ~are; to their credit, eager for 
now-a-days. To another and wider. circle there 1s also 
-much of a character to be interesting. The book is a 
proper supplement to the more popular horological trea- 
tses. There are good descriptions and pleasing diagrams 
of the various watch escapemgnts; there is a chapter 
‘upon the’ ast of springing; the mechanism of chrono- 
graphs, repeating watches, and calendars is shown, but 
“ almost too briefly. Lastly, we find pictures and a short 
reference to the various-tools which watchmakers employ, 
and some serviceable. memoranda are added. Upđn the 
whole the author has and deserves our praise, ` 
H. DENT GARDNER 


Heroes.of Science, Botanists, Zoologists, and Geologists. 
By, Prof. P. Martin Duncan, F.R.S.,F.L.S, (London: 
The Society for Promoting Christian Knowledge, 1882.) 


THis little volume:contains brief sketches of the'lives of 
a few botanists, zoologists, and geologists, -for- the -most 
part acknowledged:compilations from well-known:sources. 
No.doubt the work -will serve the -purpose fog which it -is 
‘evidently intended—that -of interesting young people in 
science. i ` g 
e e 
e 





Py 7 peer 


LETTERS TO THE .EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
his correspondents. Neither qn he undertake to return, 
or to correspond with the writerseof, rejected manuscripts, 
.” No notce ts take ofanonymous communications, 
[The Editer urgently Aguests correspondents te keep their letters 
ar as possible. The prgssure,on his space is so gyeat 
- that it is impossible otheryuse to ensure the appearance even 


of communications coglainng interesting and novel fets.) 
‘+ Physics of-the Eerth’s Cruste = . 


ON March 23 last Prof. Green sent to NATURE séme'remarks 
upon Mr, Hill’s review ofemy *‘ Physics of the Earth’s Crust.” 
More lately the third,edition of bis ‘‘ Physical Geology” has 
appeared, in which he-has repeated the sukstance of a part of 
what he then wrote. On account of the great weight which his 
authority will carry, I thifk I should offer some reply. . 

. He truly says at p. 674, tha I claim to have proved that the 
contraction of the earth through coofing danpo? lave caused the 
amount of squeezing and elevation witch has taken place, and 
that the hypothesis is therefore insufficient to“ explaiz he facts 
which ıt professes to account for ; but heeds add&: “What 
Mr. Fisher has really done is this, His calculations go far to 
prove that, provided the earth cooled in the way assumed by Sir 
Wm. Thomson, contraction would not suffige to produce any; 
thing luke the corfpressi@n and elevation that has actually 
occurred, But. this 1s quite ‘another thingSiom disproving the 
contraction hypothesis. Mr. Fisher's investigations tend rather * 
to establish a strong probability that thg earth did not cool in 
the way supposed by Sir Wm. Thomson,”—that is, that it be 
came solid throughout ın a comparatively short-space -of time. 
But of course my calculations do not establish any probability 
against this way of coolmg, unless we begin by assuming that 
contraction through cooling has been the cause of the elevations. 
And that seems to be begging the question. What they do 
prove 1s that the contraction hypothesis will not account for the 
elevations if the earth has cooled as a solid. 

But there may have been another way of oooling which, on 
geological grounds, I believe to. have beeen the true one, The 
earth may not have become solid throughout in a short space of 
time, and may not be solid even now, In that case the crust, 
whose corrugations we have to account-for, must have floated on 
a denser liquid substratum. Under-these circumstances every 
elevation above the mean level must have had a corresponding 
protuberance answering to it below. This is necessary, as was 
long ago pointed out by Si G. B. Airy. I have, then, proved 

-that, this‘being-so, if the crest beneath the ocean‘is of the same 
density as beneath the continents, gn what I conceive ‘to ‘be 
reasonable assumptions regarding the thicknesseand density of 
the crust and the density of the substratum, a shortening of the ` 
earth’s radius by less than 700 miles would not have sufficed to 
produce the existing inequalities. I can im&gine no theory of 
the constitution of the interior"that would admit of so large an 
amount of, contraction taking plac@, afte? the*whole*had become 
sufficiently cool for a: crust to have begue to bë formed, as to 
cause such an amount-of shortening as this. à 

. If however, we stippose that the crust’ beneagh the oceans is 
denser than that which forms the continents (and I have given 
several reasons for believing such to be the case), then a much 
smaller amount of radial shortening would suffice. I have esti- 
mated it at“about forty two miles, Still, anything’ near this 
shortening as far beyond what apy reasonable amount of contrac- 
tion from cooling could produce. For if there be a liquid sub- 
stratum this must be of nearly equable temperature throughout, 
and that cannot be much above the temperatufe of solidification ; 
so‘that it does not appear how a much -greater-contraction -can 
be. got out of the gradual solidification, and incorporation of the 
upper parts of the liquid layer with the crust, than could be, 
obtained on the former supposition of a cooling solid globe; and 
I have shown that. in that case, the “radial shortening would be 
Jess than two miles. - 

Thus, then, I claim ito have disproved the .contraction-hypo- 
thesis under the two alternative hypotMeses (1).of a solid globe, 
and (2) of a liquid subbtratum. 

' Capt Dutton, -of the United States Geological Survey, has 
- said :of this part of my work, “First and foremost she has 
rendered most effg@ual.service in utterly destroying the hypo- 
thegis, which attributes the deformations gf the strata and earth’s 
crust to interior contraction by secular"cooling. ‘No person, it 
«eems to me, can -sufficieatly master the cardmal ‘points of his 
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analysis, without being convinged that this hypothesis is nothing 

reg delusion and x shate, ry that e ates it is thrown 

aside and abandoned the better it will be for geological scignce” 
(American Fourwal of Scignee, vol, «xiii. p. 287). 

I take this opportuniteof pointing out a mistake in my book. 

` At page 156 the number 1127 ought to 7 ye s'and consequently 

the number 0°996 ought ¢o be 0°965, argumené will still 


j o O, FISHER 
m, Cambridge, November,g è ¥ 
. 
Pse ince forwarding th@above I have observed a note at 


p- 912 of .Dr.“Geikie’s “* Té&&t Book of Geology,” in which he 
says that € have “endeavoured” to show that the secular 
contraction of a solid globe through “mere cooling will not 
account far the phenomena, The word ‘tendeavoured,” does 
not express the attitude of my mind upon the question. 
Forty-twoyears ago the contraction theory occurred to myself inde- 
pendently, Sremember that in my yo&thful joy at what I thought 
thought a discovery, 1 forthwithgaulted over a gate! In 1868 
I read my gape? qu “*Tife Elevation of Mountains by lateral 
ully be lieviy that I was elucidating the cause which 
had pro@eced them in the contraction through secular cooling. 
In aen Saige on “The Inequalities of the earth’s 
urface viewed in connection with the Secular Cooling,” while 
still under the same impression. I first of all estimated the 
actual elevations, agd, this done, I calculated the amount of those 
which would be formed upon Sir William®Thomson’s view of 
the mode of solidfjcation. To my excessive surprise, the 
"reult showed the utter inadequacy of the contraction hypo- 
thesis. I thought | must have made some error in the 
calculations, but could find none, I still, however, adhered 
to the original idea of contraction, and suggested, towards the 
end of that paper, a fluid condition of the interior at some for- 
mer period, thinking that sufficient contraction might be perhaps 
obtained by that means; for I had not yet dared to question 
Sir Wm. Thomson's dictum of the present complete solidity of 
the earth. It was not until about a year ago, when I wrote the 
chapter in my book about the ‘‘ Amount of Compression,” that I 
perceived that even the condition of a liquid substratum would 
not give the necessary degree of contraction to produce the com- 
pression. I have thus been driven from the contraction hypo- 
thesis step by step, and have by no means been endeavouring to 
support a preconceived opinion against it.—O. F. 





Shadows after Sunset 


HAPPENING by chance to look into “ Loomis’s Meteorology,” 
after reading M. Dechevren’s account of the blue, white, and red 
bands visible before sunris®and afteg sunset at Zikawei, I noticed 
under the above heading the following account of shadow-bands, 
which not only appear to be very similar to Phose observed by 
Dechevrens, but are explained in identically the same way 
(‘*Loomis’s Meteorology,.’ p. 10%: ‘A similar phenomenon [to 
the water-bands described ig the preceding paragraph] is fre- 
emily noticed abou fifteen minutes after sunset, when the 
shadows of clouds near the horizon are projected upon the 
western sky in the form of radiant beams diverging from the sun. 
These beams art parallel lines of indefinite length, but from the 
effect of ctive they seem to diverge from the sun, and if 
thy could be t traced engirely across the sky, they would for the 
same reason converge to a point directly opposite to the sun, 
Such casts are sometimes, though not very frequently noticed, 
Similar shadows are sometimes Seen in the morning before sun- 
rise, and form a ¢onspicuous feature of the morning twilight. 
This effect is sometimes noticed in nearly every part of the 
world, It must have attracted the attention of the ancient Greeks, 
and is thought to explain thatgpoetic expression ‘the rosy- 
fingered dawn.” 

. Dechevrens appears to think the phenomenon does not 
occur in Europe or temperate latitudes generally, but from what 
Loomis says, one would infer that he may be mistaken in this, 
and that to a modified extent it may be visible in Europe and 
America, Perhaps somegf your readers who are in the habit 
of observing the face of the sky will be able to verify this sup- 

ition, For my own part I have not remarked it in England, 
have occasionally witnessed it in Bengal during the rains, 
very markedly. The explanation offeredeby M. Dechevrens 
seems the only reasonable one under the circumstances, but he 
seems to lay suffwient stress upon the fact that when the 
sunis below the horizon his rays can gnly illuminate a shallows 

. 
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stratum of partially condensed vapour in thè uppge atmosphere, 
Any obstrucaion of his rays will consequently shut off the whole 
of the reflected light from this stratum, and cause the blue sky 
to appearthrough the shadow, allghe morewerulean by contact 
with the whitish or rosy cclour of the adjacent portions which 
still bask in the s®lar rays. E. DOUGLAS ARCHIBALD 

. 





An Abnormal Fruit of Opuntia Ficus-In@ica 


THE accompanying figure represents a fruit of Opuntia Ficus- - 


Jndica, which is wholly inclosed in one of the well-known 
flat branches of this plant; normally the fruits appear as 
exserted obovate bodies on the margin, or on either side, of the 
branches, The figure is exactly half natural size ;@he fruit is 
therefore full grown. There is no interruption in the ascending 
curves of spinous tubercles, only they are somewhat smaller on 
the fruit, which has also a less wrinkled skin than the remainder 
of the branch, It is of rather uncommon occurrence, nobody 
having seen here anything alike in the extensive Aunales or 
Indian fig-plantations of our neighbourhood ; nor have I been 
able to find an} mention of such a case in the books at my dis- 
posal, It is ęvidently an instance of non-development of 
peduncle, a special case of suppression of axile organs (Masters, 
‘* Teratology,” p. 393). But I think it throws also some light 
on the nature of what generally is taken to be the pericarp of 
the Opuntia fruit, which, after all, seems to be a slightly modi- 
fied branch, bearing the ovary of the flower in a cavity on its 





Abnormal Fruit of Opuntia Ficus-/ndica from Carfcas. 


° 
upper end, A similar view is held forth by Dr. Noll ina paper 
published in the Annual Xefort of the Senkenbergische Gesell- 
schaft (Frankfurt, 1872, pp. 118-121, with two plates), where he 
describes and figures two abnormal fruits of Opuntia coccinelli- 
Jera ffom the Canary Islands, with branches growing fyom the 
exterior part of the fruits, Their apparent pericarp is therefore 
an axile organ of a certain order, say of the order 7, whilst the 
additional branch is of the next order, #+1. The case which 
forms the object of the present note is quite the reverse of those 
mentioned by Dr. Noll, as the branch of order », or the exterior 
part of the normal fruit, is not developed independently, being 
represented by its parent-branch of order, #—1. 

If this view be correct, there can no longer be any reason for 
Speaking of an exserted ovary in Opuntia (Hooker and Bentham, 
‘t Genera plantarum,” I., 831), as this organ is wholly sunk in 
the inttrior of.a branch, just as it happens in other Cactew with 
an ovarium inymersum., A. ERNST 

Caracas, October 4 


aai hba 


Tii 


te 




















Soy fan 


NAĻURE , 





é i oe | 
s [Nov. 23, 1882 
oe ne - 





N a 
e ° The Comet ? 

THANKS to the entire absence of twilight, and to'a beautifully 
clear sky, I obtaineg,a splendid view of the comet on November 
14, a5h. 4gul. The tail hafa length of 30°, and was divided 
into two portions. at the eytreme end, the nerthern extremity 
curving very sharply upwards, and separated from the southern 
branch by a semi-circular space. The general form of the tail 
being very similar to the Greek character y. The southern side 
still remafhed brighter than the northern. The nucleus was 

much more elongated than when I observed it on November 8, 
` The two concentrations of light which were very noticeable on 
that date, were not now so conspicuous, being smaller and much 
closer together, so much so, that had the definition been other- 
wise than perfect the division between them could not have been 
seen. As showing the necessity of observing this interesting 
object in the absence of twilight I may mention that by 17h. 45m. 
G.M.T., the apparent length of the tail was reduced to 20°. 

B. J. Hopkins 
99, Marlborough Road, Dalston, E., November 20 





Soda Flames in Coal Fires 


Ir a coal-fire be looked into with some attention after a fresh 
supply of coals has nearly ceased to give out its gases, there will 
b: seen here and therein the hottest parts, and coming out of 
them through crannies and round dark corners, a pale translucent 
yellow flame, which one soon gets to recognise easily. What 
does it consist of ? If locked at through a prism, without any 
slit sereen, this flame is at once seen to be monochromatic. 
Neither its shape nor brilliancy (in whish it is deficient) are at 
all altered or impaired; and it is especially interesting on this 
account, as there is something uncanny in the appearance of this 
pale flame defying the power of the prism, as it flickers aad plays 
about the brilliant spectrum representing the red-hot coals, 

Coals vary mach in their possession of the source of this flame. 
In some it seems scarcely present at all, while in others it is 
abundant, being recognisable even in the large surface-flames. 
The coal in which I have seen it best, is a close hard coal, with 
a slaty cleavage and rectangular fracture, known, I am told, as 
“Anchor Brights” (?) The yellow flame appears frequently 
even in the largest surface ones, when the gaseous products first 
disengaged have disappeared. Some of them seem, then, to 
consist entirely of this, giving little or no continuous spectrum, 
But it is in the body of the fire that it is most fascinating, impart- 
ing a reality to the otherwise confused forms, which is more ethan 
pretty. Iam strongly reminded by this appearance, when, for 
instance, a black mass is seen to stand out with a clear out- 
line against the pale yellow background of light, of the 
picture which was mentally present in the days before the solar 
eclipse of 1868—the first upon which the prism was brought to 





bear, I have fortunately found a copy of some ‘ Instructions ” 
issued on the occasion of distributing the “ hand-spectroseopes ” 
provided by the Royal Society for the study of that eclipse ; in | 
which this prognostication is indicated with quite as much pre- 
cision as the known facts at that time warranted, That it was | 
not fully understood was the only reason why the moon was sot | 
seen, as it might have been seen, on that memorable occasion, | 
sharply outlined upon the coronal light, just as I now see the | 
coal, This was long before the time when the same arrangement | 
on a larger scale—~a prism in front of the object-glass of a tele- 
scope-—obtained such suecess in other hands. However that 
may be, the coal-fire experiment is aevery pretty one, and might 
be made very fistructive too as a drawing-room illustration—the 
ordinary prismatic pendants of a chandelier being quite equal to 
the oceasion, if a direct-vision combination is not immediately 
available, J. HERSCHEL 

30, Sagkville Street, W. - 

P.S,-~As the monochromatic light—of sodium, of course—is 
plentiful in the large flames, it will be well seen as a Hite, straight 
or curved, if the light of the fire on a cylindrical or curved 
metallic or other reflecting surface be looked at, especially if 
dark coloured ; such as an ebonite ruler, for instance. Of 
course a direct-vision pocket spectroscope is better than the pen- 
dant of a chandelier; but the lenses must be taken off, as well as 
the slit-screen. 


Complementary Colours —A Mock Sunset » 
INSTANCES of two phenomena recently noticed. in NATURE 





have chanced to come under my observation, and in each case 


. . 
. 


impressed me much with their beguty.and distinctness ; the first, 
an effect of contrast of colour on tht ‘surface of clear water. 
Standing looking up stream on a bridge over the Ary, where it 
flows Through meadews close to Invgrary Casthe, and admiring 
the transparent brown hue so often eeen in the peat-stained 
waters of Scotch stre@m# my attention was attracted by a series 
of wavelets forming a fidge, somewlmt spiralin appearance, 
across pesem, along the topegf a lọw weir over which fhe 
water falls. Evegy single waye presefted on its further surface 
(that seen foreshortened by the spectator) a nearly level sgace of 
pure full-toned amethyst colour, While its advancing Qgpt showed 
with crystalline transparency the déep “cairn-gdtm or burnt 
sienna tint proper to fhe water, The rggular alftraation of 
these patches of rich and fwilliantly-contrasted colours, together 
with their permanency and apparent independence of anything 
peculiar in the state of the atmosphere, pPoduced a striking and 
very beautiful effect. 3 * ; 
The phenomenon of a m&ck sunset in the east witnessed in 
great perfection on the Lake ofeLucerne, when the whole eastern 
sky was traversed by broad rose-coloured bands cguserging from 
the north, south, and zenith towards a point opposite the sun. 
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A Lunar Halo 7 


Last evening, about 7.15 p.m., a lunarehalo of a peculiar 
character was seen®here.® It was at some tlistance from the 
moon, and instead of being, as usual, concedia with this body, , 
was of an oval, or, more strictly speaking, a horse-shoe shape, 
the lower part of the halo not being complete. The moon, too, 
was not in the approximate centre of the horse-shoe, “Suppos- 
ing its distance from the vertex to be represented by the quantity 
1, 24 would represent its distance to the lower part of the halo, 
Some heavy mist-clouds lay under the moon, which thinned out 
and became more transparent upwards, and refraction from the 
dense parts of these may have been the cau-é of the curious 
distortion of the circle in this case, J. RAND Carron 

Guildown, November 21 

. 


A Correction 


PERMIT me to correct an error which appears in your report 
of “The Additions to the Zoological Societys Gardens ” 
(NATURE, vol, xxvi, p. 232). Your reporter states that one of 
the parrots presented by me is a ‘ New Zealand parakeet 
(Cyanorhamphus nove-sealandia”’), The bird I sentis Cyano- 
saisseti, Verr., from hence (New Caledonia), and? according: to 
De. Sclater's published catalozue, has never been in the Gardens, 
It differs—as I have already pointed out—feom CL noua- 
zealandia in size, extent of markings, but especially in the shape 
of the tail feather$(Cf. Zbis, vol. 1879, pp. 109 Ho). Tt is one 
of a small group of parrakeets that is found’ in New Zealand, 
Chatham Island, Norfolk Islafid, andehere; closel¥ resembling 
each other, but at once separable when seen together. Neither 
this, nor Nymphicus uvæensis, Layard, which if a new species 
just describe 1 by me, has ever been seen in Europe before, that I 
can learn, ` E, L. LAYARD 

British Consulate, Noumea, September 7 


[The Secretary of the Zoological Society informs us that Mr. 
Layard is quite right in his remark, but that the bird hascbeen 
long since correctly named, and will be shortly figural in the 
Zoological Society’s Proceedings Ander its proper nane ED: ] 

. 
er kad 
Thomson’s Mouse-Mill Dynamo 


ALLOW me to make a slight ®ut important correction on your 
description, in last week’s Nature, of Sir William Thomson’s 
mouse-mil dynamo. In your description it is said that ‘*at one 
end of the hollow drum these copper bars [the mouse-mill bars] 
are united to each other in pairs, each to the. one opposite. it,” 
This is not so. At one end of the hollow drum the ends of the 
copper bars are all united together, ‘%netallically connected by 
soldering or otherwise?” The effect is, electrically the same as 
that of the arrangement described, in. your article 3. but, in: the 
construction of the machine, the uniting of all the bars ‘together 
at one end, instead, df joining them in pairs, is so much more 
simple and easy that the correction seeing importance,” 

: wo ye Te BOTTOMLEY 
e The University, Glasgow, November 18 
. 
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“Weather Forecasts ” 

I HAVE recently designed and patented “An improved floating 
vessel for angomatically compressing aig by the actidh of the 
~owaves of the sea, ing also for the generation of electricity by 
the agency of.this compressed air’® @his vessel is capable of 
being. moore@in rocodathoms, and Yan be convegted with the 
“shore by means of an insulted Electric cable. Such a vessel 
~ noored in the mid-Aflantid in the usual tack of thé cyclones 
oee e Whigh approach these islands from the west, ®-ould be of immense 
+ advantage to the Meteorologtcal Office in determining the velocity 
oof advilic@ and directio& taken by. these cyclonic centres, [ 

. purpose®xhibiting a model and drawings of the vessel at the 

“Winter Electric Sa xhibition, to We*held at the Westminster 
Aquarium next month, CHARLES W. HARDING 
Kipg’s Lynn, November 14 










` see 
? Age of Bogs 

; LAM acqnfinged’witlf a black retriever dog aged thirty-one 

years, and should lil® to know whether this age is often attained 

by dégs. R, CoRDINER 

Oxfdtd, Nowember 15 


+ 





Waterspouts on Land 


WHEN ona @hing expedition ghis yqnr, in the mountainous 
district of Minnégaff, in this country, my attention was drawn 
to the effects of two waterspouts, which had taken place, 
one in July last, and the other some six months previously. 
The effects of both are to be seen in the faces of two moun- 
tainga mile apart. One is on a hill-farm called Blac Klaggan, 
cabout 100 yards above a mountain-stream, where an exca- 
“vation, by the force of the spout, had been made to the 
depth of ten or twelve feet, and about twenty yards wide. 
Stones—bonlder-stones from ro cwt. to 3 tons, were spread out, 
in the course of the torrent, down to the “burn,” which runs 
“ below—one boulder, lying in the bed, being quite 3 tons weight. 
‘The other wajerspout had struck on White Laggan, on a steep 
mountain side, facing the upper part of Loch Dee. ‘It was 
higher up on the hill, and had cut to the depth of about 15 feet, 
and was ro yards wide, scattering the earth and boulders before 

>to ca distance of 150 yards below, and spreading out the 
smaller stones and gravel over a flat moor, in varied tracks, 
«more than too yards further. I have not heard of anyone who 

saw either waterspout, and toth are supposed to have taken 
“place at night. All the otber parts of both mountains are 
: covered with heather and grass, above, cn each side, and below, 
¿except in the direct course cut Dy the torrent from each water- 
spout, No,one remembers any previous case of the sort im the 
district. Perhaps some of your readers can give other instances 
Of this kind, and some isformation that thay prove interesting 
and useful, œ James Hosack 

Ellerslie, Kirkcudbyght, N: B., November 13 
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METEOROLOGY OF THE MALAY 
ARCHIPELAGO" 






-. 

TH E two systems of meteorological observations carried 
o on-under the direction of the late Dr. Bergsma pre- 
sent us, in these two serial publications, with what must 
- be classed among the most remarkable contributions 
made in recent years to. §bservational science, and they 
are all the mbre valuable on account of the new and exact 
‘information they give as to the different climates of the 
--Malay Archipelago, about which so little was previously 

known. . 











The first and longest continued series of observations 
made at the observatory at Batavia take rank among the 
covery best yet made. They embrace hourly observations 
for the fifteen years ending with 1880, of atmospheric 
pressure, temperature, humidity, rain, wind, cloud, &c., 
-which have been published in extenso. During the first 
thirteen years the records consisted wholly of eye-obser- 
~ vations, but from the beginning of 1879 the observations 
_. were made by photographically ang other self-recording 
1 Observations made at the Magnetical and Meteorological Observatory 
at Batavia, 1866 to Wo. Regenwaarnemingen in Nederlandsch-Indie, 


1879-8081. Door Dr. P. A. Bergsma, D-recteur van het Observatorium te 
tavia. 
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instruments. In vol. v., in addition to the hourly obter: 
vations for 1879 and 1880, there is given a discussion of: 
the fifteen years’ observations, which from the excellence $ 
of its design and execution; represents the meteerology 
of Batavia with a fulness*and completeness at least equal 
t® what has yet been done for any other place on the 

globe, 

Among the more interesting results, those gof the rain- 
fall may be pointed to, particularly the tables showing 
the mean amounts for the different hours of the day. 
These reveal two daily maxima and two minima. The 
larger maximum occurs from 2 to 7 p.m., when 32 per 
cent. of the whole daily fall takes place, and the larger 
minimum from 6 to 11 am., when only 1% per cent. of 
the daily amount falls. The smaller maximum is from 
10 p.m. to 2 a.m., when 17 per cent. falls, and the smaller, 
minimum during the two hours from 8 to ro p.m., when 
7 per cent falls. Pui 

The most remarkable, if not the most important of the. 
results arfived at are perhaps those referring to the influ- 
ence of thesmcon on the pressure and temperature of the 
atmosphere and the rainfall, which establish the fact of a 
distinct lunar atmospheric tide. Assuming the lunar day 
to commence with the time of the upper transit of the 
moon, the following are the phases above or below the 
mean expressed in millimetres :-— 


mm, 
Ist max. +0°057 at lunar hour 1 
» min, ~.0°053 at E 7 
2nd max, +0°064 at A 13 
» min. —0'060 at ís 19 


The lunar tide has been determined for each of the four 
quarters, and also at perigee and apogee, dnd the results 
show differences of great interest. As regards the rain- 
fall, while the mean amount in 24 hours during the 17°. 
years ending with 1880 was 5719 mm at the time of 
new moon there was a mean excess of 0'94 mm and at 
full moon also an excess of o'19mm., but-on the other. 
hand, at the third octant there was a deficiency of o'61 
mm., and at the fifth octant also a deficiency amounting 
to 0'55 mm, ne 

*The result is that the atmospheric pressure at Batavia: 
has a lunar daily tide quite as distinctly marked as the. 
ordinary diurnal barometer tide, except that its amplitude © 
is much less, the lunar daily tide being as compared- 
with the mean solar daily tide nearly in the proportion of 
a millimetre to an English inch, The lunar tide has also 
the important difference in that its phases follow the 
moon’s apparent course much more closely than the diur- 
nal barometric fluctuations follow that of sun. The two 
maxima occur about the 1st and 13th, and the two minima 
about the 7th and rgth lunar hours, whereas these four 
daily phases of the diurnal barometric fluctuation occur 
with respect to the sun’s apparent course from one to six 
hours later, The influence of the mioon’s phases on the 
rainfall is quite decided ; for while the mean: daily rain: 
fall is 0°205 inches, itgrises at full moon to 0'248 inch, 
from which time it gradually falls to oix inch at the 
third octant, rises to 0'212 inch at the fourth octant, then 
falls to 0'184 inch at the fifth octant, and finally rises 
gradually to the maximum at the time of new moon. The 
important conclusion follows that the attractive influence 
of the moon, and consequently that of the sun, must be 
taken into account as factors concerned in bringing about 
oscillations of the barometer. In this connection it is 
interesting to note that in the higher latitudes in inland 
situations during winter, or at times and situations where 
the disturbing influences of temperature and humidity 
tend towards a minimum, the times of occurrence of the 
four phases of the daily oscillation of barometer approxi- 
mate to those of the daily lunar atmospheric tide. 

The segond series of observations, giving ‘the rainfall 
for the three years 1879, 1880, and. 1881, form an extremely 
valuable contribution to our knowledge of the climates of 
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the Malay Arghipelago. This network of rainfall observa- 
tion now includes 150 stations scattered over the islands 
àt- heights varying from near sea-level up to 6404 feet. 
The averages of the three years show that the mean 
‘annual rainfall over theearclfipelago varies from about 
` 60inches in Timor to upwards of 200 inches at some 
spots among the western slopes of Sumatra. But the de- 
termining gharacter of the rainfall, as regards the climates 
is not the absolute amount that falls annually but rather 
the manner of its distribution through the months of the 
year. Over the larger proportion of the islands rain falls 
copiously every month of the year; but as regards some 
of the islands, the year is divided into dry and wet 
seasons as markedly as is seen in the climates of India. 

The reason of this difference is readily seen on exa- 
mining the distribution of atmospheric pressure during 
the months from Australia to China with the prevailing 
winds resulting therefrom. During the winter months 
pressure is high in China and low in the interior of 
Australia, the mean difference being nearly thfee-quarters 
of an inch. Between the two regions the fall is practi- 
cally uninterrupted, and the Malay Archipelago lying 

between them is swept by northerly winds. Since these 
winds have traversed no inconsiderable breadth of ocean, 
they deposit a copious rainfall particularly on the northern 
slopes of the higher islands, and consequently the rainfall 
of these months is large over all the islands without ex- 
ception, the mean monthly amountin some places exceed- 
ing 30 inches. It is to these same winds that the north 
of Australia owes its rainfall; and it is their strength in 
any particular year which determines the distance to which 
the annual rains penetrate southwards into the interior 
of that contirfent. 

On the other hand, during the summer of the northern 
hemisphere, atmospheric pressure is high in the interior 
of Australia, and low in China, the mean difference being 
aboot half an inch, and between the two regions the fall 
in the mean pressure is continuous and uninterrupted, 
and consequently southerly winds prevail over the inter- 
vening region. These winds are dry and absolutely 
rainless over the north of Australia, and over Timor and 
the other Malay islands, which are separated from Aus- 
tralia. but by a comparatively narrow belt of sea. During 

“the three years no rain whatever fell at Timor during 


` Jolyand August, and the fall was small during June, Sep- | 
As the winds pursue their course | 


tember, and October. 
to northward, they eagerly lick up moisture from the sea, 
so that by the time they arrive at Amboyna they have be- 
come so saturated with moisture that the monthly rain- 
fall of that place rises at this time of the year to nearly 
30 inches. At some distance to the west of Timor rain 
falls at this season more or less regularly every year, the 
amount increasing in proportion to the extent of ocean 
traversed by the south-east winds, which blow towards 
the islands from.the direction of Australia. These 
marked and vital differences of the climates of the Malay 
Archipelago, which, as they depend essentially on the 
geographical glistribution of thë land and sea of this 
part of the globe may be regarded as permanent, have 
played no inconspicuous part in the remarkable distri- 
bution of animal and vegetable life which characterises 
the archipelago. . 


THE COMET 


THE receipt .of. observations from, Australia, made 
between, September:8 and 16, has allowed of the 
determination of the orbit of the present comet exclu- 
sively from positions obtained before the perihelion 
passage when it made so close an approach to the sun. 
From a mean of the Melbourne and Windsor N.S.W. 
sabservations on September 9, and the Melbourne meri- 
‘dian observations on September 14 and 16,°Mr. Hind 
has deduced the following orbit :— 
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Perihelion passage; Greenwieh M, T., Sept. 17°21897 


Longitude of perihelion 275. so 20 
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Ascending node ..¢ a ‘s 345 53 2 
Inclination... ee + iP eee. “des 8 O17 
Log. perihelion dig? g earner 78501274 
2 Retrograde. * 
Ld 
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° . 
The longitudes are reckoned from the apparent equinox 
of September 17, and i should bé mentioned tha® the 
small corrections have been neglected. Ong e@semparing 
the observed places with those calculated from the ele- 
ments founded upon, tbgervations befdte perihelion, the 
following differences. remain :-— 


ac. cos E-o) “ad 
Tebbutt ... ... Sept, $ bee an = Be yey ie a 
Tebbutt and geo Te ee 
Melbourne 19D eae Oe Seem. o 
Melbne. merid. » I4 + 21 gg 2 
oe a» i +e gS 
ik » 16 +e. oO 
A. Common oy 27 Eai Cr Serena $ 


When however ye compare with thesmeridian obser- 
vations at Dunecht and Coimbra on Sepimber 18, or the 
day after the comet’s close approach to thé sun, the com- 
puted place is found to differ by several minutes of 
arc from that observed, and.at. the tfme when Mr. Gill 
noted the comet’s ingress upon the sun’s disc, calculation 
These differences 








liable judgment on this important question | 
formed. It may be noted also that a very’ smál change 
in the time of perihelion passage has a comparatively 
large effect upon the geocentric positions about that 


epoch, “as 
Mr. W. F. Denning communicates the following. esti- 
made by 


mates of the length of the tail of this comet 
him at Asbley-down, Bristol; the date 
nomical :— 










Oct. 1 ro | Oct, 38 22 | Nov, 8 BB. 
» Moa EB | Nove g ee BRP p Qe 22 
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To form an idea of the real extent. of the: tail, assame 
it first to be situate in the direction eof the radtis-vector, 
as is most frequently the case. At Ga.ms on November 
7, by the orbit last published in NATURE, thé distance of 
the comet's nucleus from the earth (expressed in-parts of 
the earth’s mean distance from the sun) was1'4844, and 
its distance from the sun was 1°4958, the earth's radius- 
vector being o‘g005. Hence we find the angle at the 
comet between lines supposed to be drawn to the earth 
and sun respectively was 38° 49’, from which it. appears 
that an angular extent of 23°“would give a real length, 
as a prolongation of the radius-vector of rather over 
196,000,000 miles. But this must bean outside estimatè 
of the linear distance of the extremity of the tail from 
the nucleus, as there was sewsible curvature of the tail, 
the effect of which may be readily seen by:a:graphical 
process upon the above data. ; ; 

We subjoin the Melbourne meridian-observations, to 
which reference has been made :— ae. 


-Appareat N.P-D. 


Melbourne M.T. Apparent RA. 
h m 5.0 . Th S eee 
Sept. 14...23 10 13°7 10 45 53°34... 89 55 47° 
15...23 22 366 u 2 yhoo ig 
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The observation of September:1 5 was made. 
difficulty, the comet being obscured by cloud. 
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` THE following communications speak for themselves — 








Columbia College, New York, Novemlyr 4 


e 

DEAR SIR;—l Raye"receiver the indlosed communica- 
tion from Prof. Chandler, of Bostom. The letter may 
interest your readers. N . J. K. REES 

. 

° Harvard College Dise*atory, Cambridge, October 28 

Dame SIR, —Your mote pf tha 26th inst. was duly re- 
ceived. wb spond cheerfully to your request, although as 
I have byt a quarter of an hour at my disposal, I trust 
you will regard mg answer as furnishing in a disconnected 
form the principal points in the results so far reached by 
me, and will bear in mind that I have not had an oppor- 
tunity to arrange. them in a more formal shape. Of 
course the most interesting point in connection with this 
comet, astronomically, is the opportunity afforded to 
decide the qutswon pf the disturbance which a comet will 
experience in passing through the coronal regions in the 
close Figjnity ofthe sun. Of all the comets which have 
passed near chash to be disturbed by this cause, this is 
the only onewhich has been observed on both sides of peri- 
helion. Not to mention others, the comets of 1680, 1843, 
and 1880, all of Which present gich chose resemblance to 

. 





. . . . 
Ingress of Gguld’s Comet upon Sun, September 17, 1882. 


the presentscomet, as to have raised in some quarters the 
question whether they are not, in fact, returns of the same 
body, were observed, either insufficiently to decide this 
question of disturbance in the sun’s upper atmosphere, or 
were observed only on one side of perihelion. 

In the case of this comet, however, there will be avail- 
able a very extensive series of accurate observations at 
the Cape of Good Hope from September 8; almost 
continuously up to within two hours of perihelion pas- 
sage, ceasing only with thgingress of the comet upon the 
sun’s disc, the instant of disappearance being accurately 
observed; an observation unparalleled in astronomical 
history, and of the greatest value. The comet was also 
observed at Kio Janeiro on September 11, and probably 
followed up to perihelion. 

I have also receifed from Dr. Gould a private letter 
dated September 15, on other astronomical matters, at 
the end of which he states incidentally that a brilliant 
comet had been visib!e there “for more than a week, of 
which he had two observations, andewas awaiting clear 
weather, in order¥o observe it in the meridian.” * Thus 
in all probability he was the figst to dessry the comet, as, 
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by a curious coincidence, he was the first to see the one, 
which so abosely resembled it in 1880. 

After perihelion of course there exists, and will be 
accumulated hereafter, an abuadant bedy of data to fix 
its orbit, after emergence frpm the coronal regions.® Of 
allghe observations before perfhelion, we are in posses- 
sion as yet only of a position on September 8 at the Cape 
of Good Hope, the time of ingress upon the sun’s disc 
on September 17, and Mr. Common’s obser®ations on 
September 17. The last, Mr. Common's, I have not yet 
examined ; but from the others I have been led to con- 
clude that little if any disturbance could have been caused 
by resistance experienced in the sun’s atmosphere, so to 
call it, for the sake of convenience. . 

The grounds of this conclusion are the following :— 
Taking all the observations available about a week ago, 
others have come to hand since, and verify the calcula- 
tion, although they could not be used in it, which were 
made since perihelion passage, Że. from September 18 to 
October 20,1 first computed an orbit from normal places, 
assuming the orbit to be a parabola, with the following 
results :— 

1882. 


. 17°22013 Greenwich M.T. 
22 26°8 ) 


55 
28 46°4 
345 53 49°4 
i = 141 55 15'0 
log. g = 778915778 
The deviation of the middle place (¢c— o) was +18'°8 in 
longitude and +88 in latitude. It was very plain that 
the observations could not be satisfied better than this by 
any parabolic hypothesis. I accordingly*computed an 
elliptical orbit as follows :— 


N 
{| 
n 
® 
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18$2°0 
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T = Sept. 17°2304 Greenwich M.T. 


x= 55 12 se 
w= 69 22 72 i 
8 = 345 50 wol ian 
t = 141 §4 502 
log. g = 78835636 
. e = 0°9999700 


Notwithstanding the nearness to unity of the value of 
the eccentricity thus obtained, I believe that the ellipticity 
of the orbit is real, although the corresponding period is 
very long, something about 4000 years. Whether this is 
so or not is not of great importance as regards my present 
purpose. If now we take the observation of September 8, 
nine days before perihelion, and compare it with the 
places which are assigned by these orbits, we find that 
the difference is only 24 seconds in right ascension and 
something over 1’ in declination. Thus the differences 


(Computation—Observation) are for the 
co 


da, aa 
Ellipse ... : ae —*2"5s. +75” 
Parabola - ` +2°5s. +95" 


quantities which are eertainly not larger than the un- 
certainty of the calculation, that is, not $reater than we 
ought to expect even if the comet had been subjected to 
no chance of disturbance. 

Again, if we compute the place which would be assigned 
by the two orbits for the instant of ingress of the comet 
upon the sun on September 17, as observed at the 
Cape of Good Hope, and also the place of the 
sun, we have their relative positions as shown in 
the inclosed diagram, where the calculated places 
of the comet are indicated by the sign œŒ for the 
ellipse and parabola in red and black respectively, and 
the arrows indicate the direction and amount of the comet's 
motion in a quarter of an hour, as calculated by the 
orbits. It is significant that it would be necessary to 
assume æ correction of only five or six minutes in either 
time of perihelion passage to bring the comet exactly upon 
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As it cannot*be’considered that from present data we are 
certain as to the true time of perihelion passage within 
this amount, it seems thas we have no reason to suppose 
thatthere has been any sA hu retardatign experienced, 
In fact the deviation sh6wn by the ellipse is oppositg to 
that which would have been the result of such retar- 
dation, 

It should be remarked (as being of interest) that at the 
instant of entry upon the sun, the comet was about 
1,600,000 miles from its surface (the true anomaly being 
about go°), 

The perihelion passage took place less than two hours 
after. The whole half circuit of the sun (from v= -90° 
to v=-}90°) occupied but 34 hours. It is certainly an 
interesting fact to consider, that an object of such limited 
dimensions and small gravity can pass at such an enor- 
mous velocity for hours through the sun’s upper atmo- 
sphere, and emerge with so slight an effect on its motion 
as this body has apparently experienced. A 

An additional argument in support of my conclusion 
that little or no disturbance was suffered ĉan be drawn 

- from the fact that the comet, after passing this ordeal, is 
departing with nearly parabolic velocity, as the slight 
variation of the eccentricity from unity in the above 
elements proves, 

Another interesting point which I would simply indi- 
cate, without discussing, is the bearing of the visibility of 
the comet clear up to the sun’s edge, Prof. Pickering has 
sugested that the light which rendered it visible in this 
position must have been nearly all from the comet's own 
incandescence, scarcely any of it from reflection of the 
sun’s light. 

I think tht the orbits which I have given may be con- 
sidered as setting at rest completely the idea of identity 
of the present comet with those of 1668 and 1843. I say 
nothing of that of 1880, since there, although the hypo- 
thesis of its identity has been entertained in some 
quarters, it cannot for a moment be regarded as tenable. 
I have elsewhere shown that the deviations between the 
observations in 1880 and any hypothesis involving an 
ellipse of less than ten years” period for that comet, are 
too large to be considered for an instant as probable. 

., The hypothesis of identity with comet 1880, I., may there- 

_ fore be left to the sensation-mongers. 

Tinclose a copy of the Science Observer Circular, the 

‘egular issue of which will be out in a few days, The 

‘figures I have here given differ very slightly from those in 
the printed circular, but you may regard what I give in 
this letter as the latest. The elliptical orbit will dispose 
of the systematic deviations in the table (columns o — c) 
completely, and leave only the unavoidable observation 
errors. 


You may make what use you please of this, except to | 


treat it as a formally-prepared paper. 
: S. C. CHANDLER, Jun. 





INFLUENCE OF “ENVIRONMEN T? UPON 
PLANTS 
N the /udian Forester for July, 1882, Dr. Brandis, 
Director of the India Forest Department, has gwen 
the following interesting particulars as to the change in 
the season of flowering of the Australian acacias intro- 
duced in the Nilgiris :— 

“ Acacia dealbata was introduced on the Nilgiris before 
the year 1845. Col: Dun, the owner of many houses in 
Ootacamund, had planted several trees in his compounds, 
probably several years before 1545, but the tree was by no 
means common, and as late as 1855 was sold at the 
Government gardens, at two annas a plant. A curious 
fact regarding the flowering of this tree has been eob- 
“served :—In 1845, and up to about 1850, the trees 
flowered in October, which corresponded witlt the Aus- 
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these would of course flower “at tfe same time as the 
parent trees in Australia, until acclimatised here. e 

“ Having watched the flowering of theseegrees for 
nearly forty years, there cann8t be any i in the 
matter; and it is a cugious fact that it should bave-taken 
the trees nearly forty years to regain their habit of flower- 
ing in the spring. Commencing in October, our autumn, 
it has gradually worked its way back* to summer, and 
finally to spring; probally it will remain at this point.” 

I have tried to see whether any similar change of 
season could be traced at Kew. e e. Øs 

Acacia dealbata can only be groftn under’ glass, with 
us. It forms a small tree in the Temperate Hoge, and 
is a splendid object when in full flows © Thi! usually 
takes place in early spring or towards the end of winter, 
say about February. Sir Joseph Hooker observed that 
A. dealbata and A, decurrens, var. mollis. (which are- 
closely allied spedies), “lowered at thẹ' same time in 
Tasmania. In Aiton’s Hortus Kewenei§ (1813, A. de- 
currens) is said to have been introduced in 1790. by Sir 
Joseph Banks, and to flower in May-Jifly. ‘The evidence, 
then, as far as it goes, would seem to indicate that the 
flowering time had also progressively worked back in 
England, though under more artificial conditions, 


W. T. THISELTON DYER 








THE MAGNETIC STORM AND AURORA 


TRE telegraphic system of this country has, since 

Friday morning last, been disturbed in a way that 
far exceeds anything of the kind that has ever happened’ 
before, Very powerful electric currents have been. sway- 
ing backwards and forwards through the crust of the 
earth, taking all telegraphic circuits in their progress, and 
entirely stopping communication. Communjeation has 
been maintained only whee it was possible to loop toge- 
ther two wires, so as to avoid theeuse of the earth alto- 
gether. The electric stornt commenced on Thursday, but 
it reached its clintax on Friday morning (November 17) 
between 10 and 11 am. The currents «measured. over 
59 milliampéres, which is five times greater*than. the 
ordinary working currents. They have repeated them- 
selves at intervals ever since, but have scaréely attained 
such an intensity as on Friday morning. 

Mr, Preece, whose experience in examining earth cur- 
rents now extends over a period cf thirty years, asserts 
that this storm was the most terrific he has ever observed. 
It was characterised on Friday by a rapid succession of 
alternate waves of great strength. s 

Both the storm and the aur@ra seem to have extended 
to America; the Philadelphia correspondent of the 
Times telegraphs under date November 1@:-— i 

“The electrical storm which began to derange- the 
telegraph wires on Friday lest still continues, though 
with less intensity. It spread through Canada ‘and the 
greater part of the United States, as far west as’ Utah. 
The electricians say that the disturbance was unlike any 
heretofore known, acting upon the wires in strong waves, 
which produced constant changes in the polarity of the 
current. A magnificent aurora appée’red on Friday night 
and was visible at all points, except where clouds. ob- 
scured it. Cold weather, with snow, accompanied the 
storm in many placeg,” O ene 

We have receive mahy. letters on the auroral pheno- 
mengn of Friday last ; as introductory to: these we give 
thg following communicatjon from Mr. W.H. M. Christie, 
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the Astronomer Royal, uader the title of “ Magnetic 
Storm, Aurora and Sunspot” .— 


A REMARKABLE, magnetic storm, preceded by Kveral 


days of considerable magnetic disturbance, was observed 
here on November 17% It com eficed suddenly —No- 
vember 16, 22h. 15m.°G.M.T.—with a°great decrease in 
alP the magnetic elements? the declination being dimi- 
nisheg by more than, 1°, the® horizontab force by more 
than I-1ooth part, and the wertica force by nearly 1-1ooth 
part. Esm 4h. to 7h.pand also from 11h. to 17hb., the 
motions Were large and violent, the range exceeding 2° 
for the declination, and 1-50th part for the horizontal and 
vertical force. Earth-current disturbances were also re- 
corded; corresponding both in time and magnitude with 
the magnetic changes. rE 

` In the évening, as soon as*it was dark, a brilliant 
aurora was seen, comenci with a bright glow of red 
light extending® from the north and west beyond the 
zenithginterspersed with pale green phosphorescent light 
and streamers. At 6h. 4m. a very brilliant streak of 
greenish light about 20° long appeared in the east-north- 
east, and, rfsing slowly, passed nearly along a parallel ‘of 


declination,’ a lįttle above the moon, disappearing at 


6h. 5m. 59s. in the west, about #vo minutes after it was 
first seen. The®whole aurora had faded away by about 
7b., but it burst out again at 11h, 45m., when an auroral 
arch, with brilliant streamers reaching nearly to the 
zenith, was seen from north-north-east to north-west. It 
faded’away about 12h, rom. l 

A remarkable sun-spot, visible to the naked eye, was 
seen on the sun on November 17 and following days, 
photographs being obtained on November 18, 19, and 20. 
Its dimensions on November 18, when it was near the 
central meridian, were: Length 194”, breadth 130”, area 


of umbra, 735,e0f whole spot 2470 (expressed in millionths - 


of the:sun’s visible surface), and its position : Heliographic 
latitude 19° N., longitude 121°, Its spectrum showed 
C, F, Dy and the D lines reversed over the principal 
nucleus, C and F being extremely bright, and D,, Dy Da 
doubly reversed. It slightly diminished in size on the 
two following days, This is the largest spot that has yet 
been photographed at Greenwich. 

Another very active magnetic disturbance commenced 
on November 19, soon after nfidnight, and at noon to-day 
(November 20) it is Sill in progress, all the elements 
being greatly disturbed. W. H. M. CHRISTIE 

Royal Observatory, Greenwich, Novêmber 20 i 


AN extefisive aurora @ccurred last night, though I cannot pre- 
tend it wa8 well 8Seeneherep both clouds and smoke preventing 
that. About*sunseg and before any aurora had manifested it- 
self, the smoke of the city was simply fearful on every side, rising 
in enormous yolumes, through the calm air from a general bed or 
bank of it, blue gray below, brown above, that stood ten deg ees 
high on every side in impervious thickness, as seen from the top 
of the Calton Hul. «And no wonder that we neither imprison, 
nor even fine, those who wilfully thus besmirch the skies and 
poison the air of the people, when the chief offender was a 
chimney in the „prison establishment itself ; a chimney built like 
an ornamental Watch-tower on a medieval Norman castle, but 
now sending up*the most atrociously black column of pitchy 
coal smoke of all the chimneys around, and in vortex whirls that 
rose up to and fouled the very gemith sky ; leaving in fact no por- 
tion whatever of the celestial hemisphere where a pure, unadul- 
terated, and irreproachable optical observation of any astronomi- 
cal phenomenon could be made, to compare with one through a 
natural, clear atmosphere of oxygen, nitrogen, and water gases. 

About 8 or 9 o'clock aurora began to forcibly manifest itself, 
chiefly at heights of abeve 15° or 20°, smoke forbiddmg direct 
view lower down. Yet the aurora there must have been exceed- 
ingly bright, for the cirro-cumulus clouds above that elevation 
were often brilliantly illuminated from below, as by a morning 
dawn, ‘The brightest displays occyrred about -mıdnight, and 
more in the north-east than the usual fiorth-west direction, 
They seemed all to bè of the usual monochrome, citron còlour, 
and mostly took the form of needlg-shape jets shooting up wagds 








oo a ° 
from a low, but broad circular are, which they themselves 
assisted in éorming; with this „peculiarity too, that while no 
dark space was seen de/ow the aic, as so often occurs, such a 
space, eminently and distinctly auyprally dagk, wag formed near 
the middle of the north-east arc itself, in the shape of a black 
break in that ar@h, of about fivt or six degrees wide, and sharply 
terminated on either side, while no other part of the sky, whether 
clear, cloudy, or smoky, could be called more than gray in its 
degree of darkness. 

‘Auroras of one kind or another have been so frequ€nt here for 
several weeks past, that, taken in connection with the many 
large sun-spots, I trust Prof. Simon Newcomb will be now quite 
satisfied touching the philosophic doubt he expressed a few years 
ago in his “Popular Astronomy,” published during the dark, 
aurora-less nights of 1876-7. For he, at that time,,hesitated to 
consider the past auroras of, and about, 1870 a consequence of, 
or anything more than a coincidence with, that maximum period 
of sun-spots; but showed his kindly feeling for the hypothesis 
by saying, that if the auroras became numerous again at the next 
maximum of sun-spots, the connection of the two phenomena 
would stand on a much surer basis,’ 

Now sun-spots have been of late so large and frequent that T 
have had not a few letters and communications about them. The 
last such party was a brace of newspaper reporters, who came 
together, open-mouthed ; for having heard from country corre- 
spondents that spots had been discovered by them with the 
naked eye on the sun, they came to ask me whether it could be 
true! E 
Wherefore I could only tell them that it was exactly what 
should be at this tıme ; and I pointed their attention to a framed 
and glazed copy of my map‘of the temperatures, and rise and 
fall of the :un-spot numbers from 1826 to 1878, its date of pub- 
lication ; but with the sun-spot curve carried forward in outline, 
and marked with a future maximum for 1882. 

C. Prazzt SMYTH, 
Astronomer Royal for Scotland 

15, Royal Terrace, Edinburgh, November 18 ; 

OTHER correspondents will doubtless communicate to you 
their observations upon the enormous sunspot now visible, and 
the magnificent aurora witnessed on Friday night, the 17th inst. 
My object in writing is to contribute a few notes respecting the 

and magnetic storm registered by the Kew magnetographs, 

he disturbance commenced about 8 30 p.m. on the night of 
Saturday, the 11th inst Throughout the whole of Sunday, 
Monday, and Tuesday the magnet continued slowly oscillating 
through arcs of about 20’ on either side of its normal position, 
On Wednesday and Thursday the vibrations were frequent, but 
very small, partaking rather of the nature of tremors. “About 
10,30 a.m. on Friday the storm became violent, and from that 
hour up to 5.30 a.m. of Saturday, the oscillations of the magnet 
and the changes of force were incessant and frequently enor- 
mous, the declination needle ranging at times through almost 2°. 
Correspondingly large variations were also exhibited by the bifilar 
aad balance magnetometer. The largest deflections were be- 
tween midnight and 5 a.m. of Saturday. Through that day the 
movements were somewhat more sluggish, and from 2 a.m. of 
yesterday up to I-am. this morning (Monday) the disturbance 
was but trivial; it has now bece m: again intense, and at the time 
of writing (noon) it is found that the needles are moving in ares 
extending beyond their limits of registration, Observing the 
large sun-spot yesterday, it was seen that the image projected 
upon a screen exhibited tẹces of coloration, yellow and red, in 
parts of the penumbra ; this was noticed both ith the photo- 
heliograph and a Dollond refractor by two observers; probably 
it will not have escaped the notice of other correspondents, The 
electrograph does not show any particular disturbance of atmo- 
sphric electricity during Friday mght’s aurora. The tension was 
much higher and more variable during the dense fog Of the suc- 
ceeding morning. G. M. WHIPPLE 

Kew Observatory, November 20 


AN aurora was seen here last night. At about § o'clock p.m. 
I was told the ‘‘northern lights” were visible, and found that 
patches of rose-coloured clouds were forming in both the east and 
west, the larger and brighter portion being in the latter part of | 
the sky. At times these were varied by a white glow, and 
occasionally there seemed a disposition on the part of the red 
patches to form into columns or beams, This, however, was 
never perfected, and no corona actually formed, At'a httle 
before 6 o'ĉlock a strange and most unusual phenomenon was 
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seen, I happened te {urn to the south, where the moon (with a 
very pronounc@d lumière cendrée on its -dark partpwas nearly 
on the meridian, when I saw a spindle-shaped beam of glowing 
white light, quite unlike an ayroral ray, had formed in the. east. 
As Ielooked this slowly mounted from its position, rose to the 
zenith, and passed it, gradually “crossing appafently above the 
moon, and then sank into the west, slowly lessening in size %nd 
brilliancy as it did so, and fading away as it reached the horizon. 
The peculiar long spindle shape, slow gliding motion and glowing 
silver lighf and the. marked isolation of this cloud from the 
other portions-of the aurora made it a most remarkable object, 
and I do not recollect in any former aurora to haveseen anything 
similar, About 6 o’clock the aurora gradually died away, to 
revive again at 9 in the shape of a white semicircle of light ina 
point north by west, which did not last long. Owing to moon- 
light, but little could be done with the spectroscope with a wide 
slit ow the most glowing parts of the red patches only the usual 
green line, with a faint continuous spectrum towards the violet 
could be made out. At times I thought I caught traces of other 
lines, but with no certainty at all. Thespindle-shaped beam was 
also examined with the spectroscope, but only gave the green 
line. Even in the brightest parts of the red glows the red line 
could not be made ont. ‘The peculiarity ‘of the moving beam 
of light was its absolute southern position. Its apparent 
passage across the sky was only a few degrees above the moon, 
then at a comparatively low altitude. J. RAND Carron 

Guildown, Guildford, November 18 


P.S.—In connection with the aurora of last week, it is interest- 
ing to notice the great disturbance of the telegraphic ‘needles which 
has taken place, as I understand, all over the country. At the 
local post-office here all the longer lines were much affected 
during Friday and Saturday, sometimes to an extent interfering 
with ordinary messages. On Sunday morning my own time 
signal needle, though connected only with a short (mile and a 
half) wire, showed continuous disturbance ; and this morning I 
have been watéhing a needle at the post- -office which was working 
independently of any message or induced current from other 
wires, The effect upon the needle was not violent, but it 
gradual y drew them over to oñe side or the other, where they 
remained a short time, and then steadily returned ; and by ro- 
tating the dise containing the stop-studs, it was easy to follow 
the neidenta deflection which took place. I saw a message 
sent during one of these deflections, Df course the needle was 
violently disturbed- for the time, but returned to its deflected 
position afterwards, From inquiries I made, the deflectigns, 
whether to right or left, varied considerably, both as to occa- 
sions and length of time during which the needle was drawn 
aside, and there was no special “tendency as to direction of the 
‘eurent, From these observations it would seem we have just 

_ Ww auroræ in active play around us, though from daylight and 
other circumstances, not always visible as on Fiiday night. 
Saturday and last night I saw no actual auroræ, but my assistant 
thought there was a red glow in the clouded sky of Saturday, 
and last night there seemed to be a white glow in the east not 
accounted for by the moonlight. 

Since writing the above I learn that the currents have been 
very strong to-day between 1.30 and 2, and working with 
London intercepted. The needle geherally vibrated to and fro, 
showing a twisted direction of current,—J. R, 

Guildown, Guildfotd, November 20 


A MAGNIFICENT aurora was visible here on Friday night, 17th 
inst., which wasremarkable not only for its brillancy but for the 
successive changes in its character as the night advanced. At 
about 4.45 my attention was arrested by a splendid rosy light as 
from 4 cloud over-héead, though the sun had withdrawn its light 
from the hill tops at 4 o'clock, It looked like a broad irregular 
band of cleud stretching across from west to east, but crossing 
south of the zenith. A little later bundles of rays of light formed 
in it, slowly waxing and waning; they appeared in the mass 
much as crystals forming in a concentrated solution, and withou;;+ 
so far as I could see, any parallelism or harmony of direction. 
Some of them were visible also m the N.E. away from the 
general mass. At 5.30 the lights were not so bright and by 
7 o'clock nothing could be seen. At 8.30 a splendid display 
occurred. There was still some red light coming up from the 
west and stretching towards the zenith, but a low corona was 
displayed in the northern skies. The crown of the arch savas 
magnetic north. Its lower border was a jagged edgè upon the 
dark space below it, formed by broad and narrow bundles of 
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rays of slighty yellow ght all, extending radially from the 
corona very high up over-head. These varied im intensity, at 
different times and seemed to be travelling now east, now west ; 
but thë greatest>display wa#'at the eorong.. A band of hght 
similar in character and movement appéared below the corona 
in the N.N.E., but Raf not contintious beyond or up to the 
middle of the arch. ° uf tg this time fhere had been no rapid 
flashing, of ight from the horizon eenithwards. But at 12 o’clack 
the display was tqjally changal ; wavés of light travelling with 
tremendous velocity upwayls from the’horizon all round@long 
certain straight paths momentarily, hut repeatedly idgmined by 
them all centreing in a point about 10 degrees couth o, the zenith 
formed a , magnificient spgctacle. It was in plan like an umbrella 
over one’s head, but at the*point where the “ribs” should meet 
the “stick” there was an irregular vortex-which looked as if it 
might be made of clduds, but was not, for it was illumined by 
the flashes in the same way, At 12.30 it Was fading away and 
when the comet was rising St 3.15, I could see nothing more of 
it in the east and south, the onlPdirecjonsin 3 which I could see. 
. Z IDDEMAN 
H.M. Geological Survey, Kirkby ek S 
Westmoreland, November 19 i 


AURORAS of varying`brilliancy were seen Y drk on the tah, 
13th, 14th, 15th, 17th, and 18th (Morning of 19t- -November, 
the 16th and evening of 18th being too cloudy for observation ; 
the 17th giving an expibitiog of exceptional rilliancy. On the’ 
13th, rqth, and 17th a low arch was visible 6: to 15° altitude),. 
above which a green light was very evenly diffused for 10° to 20°, 
then shading off in a more or less patchy manner, Streamers 
were rare and transient, always of the greef light.. At 10.15 on 
the 14th two appeared just west of north, broad, short, byt-very 
intense, starting from about 4° below the arch, At 12 0n the 
17th similar streamers reached 4o° to 50° up, the bases being 
fog-hidden. Each night the display was observed soon after 
dusk, and was seen to last, on three occasions, till after mid- 
night. On the 7th, at York, it seems to have begun, suddenly, 
at 5 precisely; the same hour is also given me from Street, 
Somerset, by Joseph Clark, Seen by me at Leegls from 5.15 to 
6 o'clock, masses of an exquisite rose-crimson spanned the 
heavens, rising from near Arcturus, having Vega near the centre, 
and reaching down south, at times a few degrees beyond Atair, 
and northwaids to and even beyond Polaris, Hence the illumi- 
nation passed on to the east and south-east, changing impercep- 
tibly to green near the horizon, the same colour, as on previous 
evenings filling the northern sky, the arch centre almost due 
north-north-west (magnetic north), The light was evenly spread, 
fading gradually into the green (which was famt) om the north, 
over Headingley, into a very Clear sky, brightly lit by the moon 
on the south, and over Leegs, Thefe were at.this time no 
streamers, no scintillations, The bright areas expanded and 
contracted rapidly, But yet imperseptibly. At-5.25 a green arch 
suddenly shot across south of the crimson areas, very defined 
14° to 2° broad, from west-south-west togeast-south-east, passing 
just over the moon, It lasted hardly a aminwte; the crimson 
cloud was then bright. Just such a “‘ bar” “shot out” from the 
south-east at Street, soon after 6, ‘‘of Yellowish light; it 
quickly increased in size and ‘brilliancy, and went right across 
the heavens to the south-west,” passing across m Jess than four 
minutes. It passed south of the moon (ze, apparent altitude 
really the same as that at 5.25, Leeds bemg nearly 3, A 
6 diameters of the moon, north of Street), My cousin 
continued :—‘‘ There seemed, to. be a dark somethitg be- 
fore the bright bar, which shoWed the path it would take, 
also a dark streak where it; passed. The postmaster tells 
me that the telegraph-needle worked very ladly this afer- 
noon, turning to the right hand constantly.” (The wire- runs 
about north and southtfor two mijes of Street at the south end). 
The following suggestions arise in connection with this series 
of auroral displays. Except the brilliant crimson cloud of the 
17th, the phenomena on the vaiious nights were very similar ; 
îe. the green glare very*uniform, streamers rare, and unusually 
thick ; the low arch over a dark, hazy, apparently cloudy space, 
It is said that clouds always lie near thg north horizon during 
auroras in Great Britain.. Is it certain that these, in some casts 
may not be part of the special.phenomenon? Certainly, I have 
always found it /ook cloudy. -If such were the case roo miles 
or more south of Leedg on the 17th, sueh ‘‘ clouds” must have 
been where, frum Letds, tHe south to south-west horizon looked 
specidily clear. Again, is the apparent shadow before an ad- 
vancing ray or bar only an illysion? It certainly is a not utasual 
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impression. That the bars of brightdight seen at Leeds and 
Street occupied the same relative elevation is striking. If such 
phenomena are produced at heights of about 50 miles, ay sup- 
posing the moof’s altitude were 25%, the bag seen at Leeds about 
5.25 should have passed little south of the zenith at Birmingham, 
a few degrees below the Pol Star near Ggoffcester, and 30° from the 
north horizon at Street.* Again, dow view an acti@al object in 
augoral displays, and ngt, as U% rambow, a subjective impression 
only? Iftwe do, and the display were 50 milesgigh, thealtitude of 
Ataimbeing, then, abont 40°, pis sowthern limit of the red cloud 
would b ut 40° zorth gf the zenith at Birmingham, 30° at 
Gloucester, under 20° at Street. If it was more extended, then 
either the tisplay mast exist at a mugh greater altitude, or it 
must be in some way subjective in nature. If it were Ico miles 
above us, or far higher than is now usually supposed, still the 
limit of-the display would have been” 10° south of the zenith at 
Birmingham, 10° and 35° north of it at Gloucester and Street 
respectively.* For at Leeds, from 5.%5 to 60’clock, the southern 
limit reached rayely apd only a few degrees below Atair. Finally, 
since,aurorMs®are dikely to be frequent at present, could not a 
regular corps of observers be organised over the United King- 
dom, a8 thas been done in the case of meteors? A few data 
„accurately? récordedfor time and position at two or three. 
localities, waquld settle definitely the above question, and if 
auroras are actual objects, the height of the display, The wer, 
, «well-defined edge eof arches, angular height, and pomt of the 


compass of streamers, and limits of tHe coldhred clouds might all. 


, be determined with,comparative ease by star reference. 
Bootham, York, November 18 J. EDMUND CLARK 


P.S.—November fb. A sixth aurora last night, seen at 5.45 
am ; the comet as well defined as a month ago, except the 
nucleus, . ` 


. LAST evening there was a very fine display of the aurora 
borealis visible in York, I noticed it first at 5h. 15m. in the 


west: a large patch of brilliant rose-coloured light sprang from. 


the western horizon, and extended some 30° or 40° towards the 
zenith, tipped by a fringe of pale yellowish-greén’ light; so 
bright was the cblour, as to be suggestive of an extensive con- 
flagration in the neighbourhood. This bank of coloured light 
gradually extended northward in the form of an ill-defined arch, 
when suddenly, about 5.45 p.m., another brilliant bank of rose- 
coloured light sprang up due east, and was joined by the arch 
extending from the westerly bank of light. Above this arch 
were extensive streamers of greenish-yellow light extending past 
the constellations Taurus, Ursa Major, Cygnus, Lyra, Aquila, 
A second argh of greenish light subtended the’ eastern aid 
south-western sky, and stretched*from Taurus beyond to the 
south of Aquila to the h@rizon, The effect was very splendid, 
for inside this arch of light the moon was shining brilliantly. 

have rarely seen so grand a display in these latitudes, and never 
where the colour. was so brilliant. It gradually faded away, 
and was very feeble when I last saw it, at 715 p.m. I watched 


the ever-changingsscene ‘Tor about an hour. During the month- 


there have been several large spots on the sun, which I have 

observed each day that it was possible to make an observation, 

with a 4}-inch refractor by Cooke. EL CLIFFORD GILL 
Bootham, York, November 18 aor 


P.S.—I see in this morning’s paper that the telegraphs have 
been seriously affectel by the magnetic storm, not only in 
England, but on the Continent. 


e 

A FINE aurora was visible from here last evening. When 
my attention was first called to it a few minutes after’s, the 
whole northern Half of the heavens was suffused with a ruddy 
glow, as though there was a fire in the neighbourhood. With- 
out paying further attention to its general appearance to the eye, 
I at once proceeded to examine it with a spectroscope, and 
found a distinct and sometimes quite bright green band. By 
the aid of a micrometer scale attached ta the spectroscope T 
took about half a dozen realings of the position of the green 


band, and successively compared its position with that of one of, 


the bands in the spectrum of the flame at the base of a Bunsen 
burner. My readings were necessarily taken hastily, but they 
uniformly agreed in being nearly coincident with, but slightly 
more refrangible ‘than, the band of wave-length 5581, in the 
flame of the Bunsen burner, The greet band was certainly 
rearer the hydrocarbon band of wave-length 5581, than tą the 
next one in the same group, on-the more, refrangible side of 
wave-length 5542, and so agrees weld with Angstrom’s measure- 








ment 5567. The ruddy colour varied in fitensy and position 
for about a& hour, and soon after six disappeared. I found the 
green band was easily seen by directing, the spectroscope to 
parts of the sky, on the northern e, everfwhen.«vithout it, one 
would not have noticed any unysual appearance, I also thbught 
I saw indications of blue ar indigo b&nds, but I. could.not identify 
anywith certainty. Later onın the evening, from about half- 
past seven till a quarter ta nine, when the sky was much clearer 
and the stars and moon were bright, now and. thensthe aurora 
was very: brilliant; but the light was green except just once 
towards the last, when at about 60° or 70° from the horizon, the 
ruddy: glow-appeared for a few moments, About half-past eight 
the sky from the horizon to about 30° was suddenly so. brightly 


green, that had I not known of the aurora, I should have- 


imagined the appearance was due-to green fire. * About this 
time fine green streamers frequently shot upwards to a great 
height, Unfortunately daring the latter part of the display I 
had no spectroscope with me to make-further observations. 
HENRY ROBINSON: 
- University Chemical Laboratory, Cambridge;. 
November 18 


May IT ask ‘space for the record ofan observation made during: 


the fine auroral® display of Friday evening, which 1f compared 
with similar observations made at other stations may serve to 
determine with considerable accuracy the height above the earth 
at which the display took place? For the sake of better obser- 
vation of the aurora I had gone up to the Durdham Downs by 


which Clifton is bordered to the north, and from which one has. 


an almost uninterrupted horizon in all directions, The sky was 
every where very clear, even close to the horizon, and the auroral 
arch was very conspicuous in the notth ; its summit lying between 
the stars Delta and Epsilon in the Great Bear, At 3 minutes 
past six o’clock a brilliant elongated patch of greenish white 
light appeared suddenly in the east, below Saturn and to the 
right of it, the centre of the patch being about 8 degrees from 
Saturn on a line drawn through the planet at an angle of 45° 
with the horizon. When first seen the patch was abont 6 degrees 
m length and half a degree in width and the ends had a rough 
splintered appearance, It rapidly increased in length and less 
rapidly in thickness, till it closely resembled in general appear- 
ance the great Nebula in Andromeda.as seén with a good 
telescope, and the length of the conspicuously luminous portion 
was apparently about as great as the distance between the stars 
Alpha Pegasi and Delta Andromedae, i.e., about 27 degrees, 
The breadth at the centre seemed about equal to twice the 
moon’s diameter. I expected it to lengthen out into an arch 
across the sky like other fainter ones, which were visible at the 
time between it and the arch to which I have already referred, 
but instead of doing so the patch began to shift rapidly across 
the sky end foremost, as if ascending the eastern.slope of the 
arch which I had expected it to form, then after’ reaching the 
summit where its length was horizontal, it rapidly descended the 


western slope and disappeared near the horizon, ‘passing close + 


under the moon at a distance which I estimated immediately 
afterwards as rather less than three times the moon’s diameter, 
(measuring from the centre of the luminosity to the moon’s 
lower cusp), The duration of the phenomenon was hardly a 
minute and its brilliance far-exceeded that of any other portion 
of the display. My colleague Mr. Jupp, who observed a portion 
of the phenomenon from another place estimated the distance 
from the moon’s cusp as four moon’s diameters, The width at 
the centre we agree in estignating at two moon's diameters. It 
is not, I believe, often thaz any portion of an awroral display is 
so easily distinguished from the rest and localized as was this. 

A. M. WORTHINGTON 

Clifton College, Bristol, November’ 19 


AÑ auroral display of unusual magmificence,.and lasting up- 
wards of four hours, was observed here last evening. At about 
5h. the northern quarter of the sky from the horizon to the 
zenith, was covered with a delicate crimson glow of surpassing 
beauty, which included evanescent streamers of a deeper tint. 
These were succeeded by cthers of a creamy-white colour, which 
were more persistent, but did not attaiti so great an altitude. 
At 6b. 5m., when the display was at its maximum, a remark- 
able phenomenon was seen~-a bright greenish-white band of a: 
lenticular form, about 20° in length and 5° broad (its axis being 
parallel to the horizon in the south), passed from the south-east 
to.thé south-west horizon, attaining an altitiide, when due south, 
of about 20% . It ‘occupied about six seconds in passing from 


horizon to horizon, and its brightness seemed to be but slightly - 
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affected by the lighf of the moon, which was shining in the 
south, and below which it moved. The light of the rosy 
streamers, when first examined at 5h, 15m. with a small direct- 
vision spectrostope, Pave twdvery distinct bright lines, one in 
the red (presumably near C), and ghe other in the green, There 
was a faint continuous specfrum towards the more refrangible 
end, but no traces of other lines, Afterwards, when the display 
was at its best, only the bright line in the green was observed, but 
it was mucl# more brilliant than before, and could be traced in 
every part of the sky except in the south, It was weak in the 
zenith, but towards the north horizon it stood out with extraor- 
dinary distinctness, and was especially strong in the lenticular 
band seen at 6h. 5m. This line could be easily seen in, the 
northern sky when all signs of the aurora had apparently passed 
away. At 7h. 45m. the glow assumed the form of a well-defined 
arch, extending from. the north-east to the north-west horizon, 
and reaching an altitude of about 30°. It remained more or less 
distinct till 8h. 30m., after which time the light gradually dimin- 
ished, till at oh. the sky assumed its usual appearance. During 
the greater portion of the evening the sky was perfectly cloud- 
less. This display was certainly finer than that seen on October 
25, 1870, and though fewer bright lines were observed in its 
spectrum than on that occasion, the two which avere seen were 
far better defined, and much more brilhant. 
Kempston, Bedford, November 18 THos, Gwyn ELGER 


On Jast Friday afternoon at 5.15 I observed in the north a 
magnificent auroral display. The moonlight mixed with the 
fading twilight was of course unfavourable to the brilliancy of 
such a phenomenon: notwithstanding which the auroral glare —~ 
suggestive of rose-coloured clouds, alternately intensifying and 
fading—was a very remarkable spectacle. A sharp frost 
supervened. - C. ROSE INGLEBY 

Valentines, Ilford, November 20 


A BRILLIANT auroral display was observed here last night. 
I first noticed the pale auroral arc at 5h. 30m., the top of the 
are at that time being just below Merak and Phecta in Ursa 
Major. At Sh. 40m: réd streamers were seen ın the north-west: 
and shortly afterwards in the north-east, and then at intervals 
pale streamers were observed allalong the arc. For about five 
minutes a double arc was visible, a band of dark sky intervening 
between the two, which combined to form one broad are, an 
remained so to the end of the display. At 6h. there was-a very 
apparent waning ‘of the streamers, and at 6h. 30m. they had 
entirely disappeared The auroral-are remained until about 
gh. 30m. With a Browning’s mimature spectroscope I saw the 
green line very distinctly, while the red streamers appeared to 


_show a very faint red band, Perhaps it is worthy of notice that 


the sky, which to the naked eye was dark, showed on examina- 
tion the characteristic spectrum, C. H, ROMANES 
Worthing, November 18 


ANOTHER splendid display of aurora was seen here last 
evening, commencing at 5.10 with a column of rose-coloured 
light in the north-west, which, rapidly becoming diffused, spread 
upwards to the zenith, a similar glow being visible in the east. 
In the northern horizon a double arch of white light extended 
from beyond Capella to the north-west, from time to time shift- 
ing its position and increasing in altitude till the two arches had 
melted into one, from which rosy streamers went upwards. But 
lovelier and more wonderful even than this display was a shaft of 
intense whire light, which, just as the chimes of the old church 
clock were dying away at 6, passed rapidly like @ flying arch 
across the heavens at an altitude of about. 30 degrees, and 
vanished below the southern horizon, After 6.45 the rosy tints 
had gradually subsided, and at 8 a pale light in the north was all 
that remained, but I have been told that at 12 and 3 a.m, colqured 
streamersewere again visible, E. Brown , 

Further Barton, Cirencester, November 18 


THE fine display of the aurora borealis was seen here Friday 
evening from a little before 6 o’clock. The sky was clear, ‘and 
the moon, seven days old, was well up. The chief features of 
the aurora were the two patches of deep pink light, one in the 
west, in the constellation Hercules, and the other-in the east, 
between Capella and the Pleiades ; connecting these two patches 
was an are of lighter tint passing between the two Bears, At 
6.10 a beam extended from this arc to the left of Cassiopea, 
towards the zenith ;“ at 6.20-this had disappeared, gnd an®ther 
very distinct lay through the body of Ursa Minor, yight to the 
zenith, more over the concentration, as it were, of pink light 
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` near Perseus in the east bad disappeared, and the light ended at 


Capella. At 6.40 Capella and £ Aurigze were clear of it. The 
patch ig the west did not disappear, but grew fainter. At 6.50, 
while watching the tlisplay, “a magniftcente mefeor ‘ell slowly 
from the body of the Lytlg to the tail of the Big Bear, leaving a 
short red tail there. At7 tip pink tint of the auroral arc'had almost ’ 
disappeare@ giving place to one of phosphorescent light, extend- 
ing frone near where Jupiter was "sing, ia the east, through the 
body of Ursa Major, to below Hercules in the west. This grew 
fainter, till at 7.30 it was scarcely noticeable, But at Mittle 
before 11 p,m. there extended a nargower and brigiet line of 
phosphorescent light, slightly arched from 10° to 15° above the 
horizon, From this, at «1,20, the streame% began to radiate 
towards the zenith, alternatély forming and disappearing, some 
stretching to the zenith, some only half way. At 11.45 repeated 
flashes of light swept up:along the streamers, happily likéned by 
one of your correspondents jp the flapping of a flag ine breeze. 
At times a long streamer would appear broken off from the arc 
of light, and fade away. At P2 the gstreamerse had, vanished, 
leaving only the phosphorescent light neer thè horizon, though 
now and then a streamer would form, At 12.30 a pigk tint 
appeared in the north-east, and more streamers formed gill 12.45, 
when the light began gradually to fade Ay, "till at I a.m. ` 
nothing of the display was to be seen. The day had been over- 
cast, wind north, but towards evening it had cleared ; during the 
night it was freezing; the barometer, at 29%, was rising; the * 
moon had set at 11 p.m., and the sky, free fsm clouds, was all ' 


that could be desired in which to witness thés “splendid display - - 


of northern tights, FRANK STAPLETON 

Oxford, November 19 . 

I BEG to hand you an accoint of the extraordinary app4rition 
of Friday evening last, November 17, as seen at Clevedon, 
during a brilliant rose-coloured aurora. The time was about 
6.15 p.m. There rose suddenly, through the haze in the east, a 
beam of light, at an angle of some 60° with the Horizon. It 
crossed thé'cloudless sky rather below the moon, and sank in the 
west, occupyiñg about eighty seconds in the transit, The trajec- 
tory was much flatter- than that of the stars, &c., bit was at 
right angles to the meridian, which was crossed at an approxi- 
mate altitude of 22°, I estimated the length of the beam at 
35°, and the breadth at the middle to be 3°; from whence it 
tapered gadually to a point at each end. The colour was uni- 
form throughout—a very pale yellowish white, without corusca- 
tion or change; and there was no indication of a trail, or of any 
sort of atmospheric disturbance. The impression conveyed to , 
me was that the beam was stationary in space, and cpmparatively 
near, and that we were being @arried past it by the rotation of 
the earth, The major axis lay on theepparent path, but in the 
earlier and latter parts of the tourse it was much foreshortened ; 
and as the westernehorizon was approached, a formation of a 
similat character, perhaps 7° northward, ang running on a 
parallel track, was visible for several seconds before, both were 


‘Jost ii the trees. This second object w&s also noticed, by others 


whose view westward was less interrfipted> I watched the whole 
evening without seeing any tendency to a repetition of the phe- 
nomenon, The sky remained cloudless, with the temperature at 
the freezing point. There was no wind ; and theeurora, which 
continued. off and on until past eleven o'clock, at no time threw 
out any considerable rays or streamers. e The strange visitor 
caused great commotion among the many who were out of doors 
looking at the aurora, come of them fearing that the supposed 
runaway comet was coming into eollision with the moon, then 
half an hour past the meridian, and relieved.when it passed 
below it. I had, however, a much better corgoboration of the 
altitude above given, a careful observer who was with me 
placing a rod ın the direction of the supposed meridian passage. 
The angle closely agreed with mY estimate. We now require to 
know at what place south of this the beam was seen to cross the 
moon’s disc, for computing the actual distance and position. 
Many of your readers will not have failed to note that a splendid 
aurora again coincides with rapid and striking changes in the 
configuration of a gigantic spot in the sun, With a 3¥-inch 
achromatic, I was able on the same aft&rnoon to observe those 
changes from hour to hour, on a scale I never before witnessed. 
or STEPHEN H. SAXBY 
East Clevedon Vicarage, Somerset, November 20 


T 2 
¥ WHILE watching the grand display of aurora on Friday night” 


from our roof, at about 6h. 7m., my wifé and Isaw a strangé 
gleam of hght rising above a bank-of cloud on the eastern 
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horizon, nearly vèrtically,below the Płeiades, like the gleam of 
another moon rising in a haze. It grew out slowly, as we 
watched it, into a strong beam of white light slanting tpwards 
the south, ard®we gtocd in wonĝerment us it lengthened out 
making straight towards ‘the moon. „Presently its tail was dis- 
engaged from the cloud, ahd it stole t oftgh the sky like a long 
luminous nebulous ‘‘cigar ship” egactly across theemoon, and 
away down into the west, sinfing as slow ly as it had rigen. In 
the middle of its course it was, asewell as I comld estimate, about 
40° f length and about 5° ig widtly The ends were, I think, 
slightly teweying and hazy , the sides pretty well defined. I did 
not notidesif the moon’s crescent was at all blurred during the 
passage ; my wife es under the impression that it was. The 
time occupied from first appearance fto fińal disappearance was 





about one minute. You will probably.recerve many accounts of 


this strange appartion. ‘It will be interesting to knaw the posi- 
tion relative to the moon in which i, was seen by different ab- 
servers. as it clear of the earth’s atmosphere or not? 
Woodbridge Novembe 19 ° HUBERT AIRY 
Yov will no dotbt Wave abundant accounts of Friday’s aurora. 
I haveergceived the following from a correspondent in North 
Devon, dated Friday 6.5 p.m....., ‘fAs we watched, a 
brilliant comet (apparently) appeared near Saturn” [which must 
have been Idv down, a little N, of E.] ‘and in a direct line 
between Saturn and the moon” [at that hour nearly m the 
*meridan and 28° if altitude]. ‘‘Itgwas pout twice as big as 
the comet.” [Here follows a sketch, which the above ‘ asides’ 
+ render it umnecesstry to copy.] ‘‘It travelled stern foremost 
towards the moon, and was in sight a full minute. As it di- 
appeared it seemed tå leave a‘black cloud of its own shape which 
also disappeared in a few seconds (an optical delusion perhaps).” 
It does not appear to have occurred to the writer that this 
appearance was itself auroral. J. HERSCHEL 
30, Sackville Street, November 18 


I am unable to explain the following occurrence which I 
observed this evening at 6h. 5m. p.m. It appeared to be a 


well-defined spindle-shaped body of a cloudy consistency, having 


a brilliant white colour, It subtended a visual angle of about 
20 degrees, . I first observed it due east, and immediately 
noticed that it was moving with very great rapidity, as in less 


than one minute it had disappeared below the horizon in the 


south-south-west. ‘There was a rosy aurora visible at the time 
in the north, which, however, was in no way connected with it, 
The atmosphere was perfectly clear in that part of the heavens 
traversed by the phenomenon, though in other parts of the sky 
there were a few stationary clouds visible, A friend who was 
with me at the time will corrobomate all my statements. As I 
am utterly at a loss to qxplain this phenomenon, I would be 
much obliged-for any suggestions or explanations from your 
readers, . be A, S. PY 
Cambridge,. November 17 ° 
I THouGHT that many of the readers of NATURE would be 
interested in a curious phenomenon which appeared during the 
beantiful coloyred aurora ch the evening of the 17th. I was 
watching it from a p8sition commanding a large view of the sky, 
- when, as I was looking south-east, a long patch of white light 
appeared about 10° above the horizon.’ This was commonplace 
at first, but then it quickly developed into a long, gleaming, and 
-well-defined streak. git looked very like two brilhant comets 
joined end to end by the tip of the tail, This took about a 
minute to form, and when complete, it started off in the direc- 
tion of its length in a curvedepath which gradually rose above 
the horizon until it culminated at an elevation of 30° on the 
magnetic meridian ; after which the west end inclmed down- 
wards, and it continued its journey in inverse order to the south- 
west, keeping its symmetry and shape like a rigid body all the 
way, until it reached a position fh the south-west, corresponding 
to its place when forming, and here it halted and dissolved away. 
The band of light was about 30° long, and beautifully curved 
along its path. It took about three-quarters of a minute in its 
‘transit, which occurred at 6 p.m. It was an extraordinary sight, 
and I hope some one else has observed it, During the pheno- 
menon, the aurora in thé north-east and north-west (magnetic) 
was very fine, showing rich red and apple-green streamers; 
these were very steady all the time. I have made-a sketch of 
the band of light, as nearly as I can remember it. It was very 
b ight, even when under the moon. F thif, this sketch gives a 
goud idea of it, and I inclose it in ‘case it be wanted. The 
southern sky was quite c/ear at the time. H. D, TAYLOR 
Haworth, York, November 19 ° s 
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On Friday, November 17, we had a great auroral displiy 
at 4.30 befwre sunset, and continuing till 5.30, the heavens were 
aglow with auroral light of a rosy tint, changing occasionally 
into silver grey, A haze overspyead thessky uptil ro o'clock, 
from which hour till 2 a.m. Saturday the sky was brilliant with 
aurora. The streams of light culminated near the zenith, and 
at fhidnight the magnetic storm appeared to reach its maximum. 
The magnetic disturbance must have been great for several 
hours, -as nearly all telegraphic operations had to be guspended. 

Newcastle-on- Tyne, November 19 T. P. BARKAS 


ABOUT 5.20 p.m. on Friday last I witnessed the most remark- 
able auroral display I have ever seen, and as it only lasted a few 
minutes, may have escaped the a'tention of many. My attention 
was first attracted by a broad crimson band stretching quite 
across the sky, and almost coinciding with the Milky Way. 
Some of the bright stars could be seen through it, but gradually 
it became opaque at the zenith and appeared to concentrate 
around an opening, forming a complete corona, out of which the 
rays seemed to boil over and dart out in every direction, but 
chiefly northwards, It was a most weird-looking sight, and 
reminded me.of ‘The Glory,” as shown in pictures of Saints. 
Overhead it rapidly faded away, but bright streamers were 
visible up till p.m., when a thick fog came on. 

i W. MAKEIG JONES 


Wath on-Dearne, Rotherham, November zo 


In connection with the recent appearance of the aurora 
borealis, a remarkably large ‘sun-spot was visible to-day, occu- 
pying a position in about the middle of the disc. The spot 
might be called an aggregation of spots, from its area, Several 
minor spots were also visible, which were discrete. 

Rugby, November 19 GEORGE RAYLEIGH VICARS 


THERE was visible here on Friday, the ryth, between 5,30 
and 6 p m., a display of aurora. My attention was called to it 
by the ruddiness of the sky towards the north, aml I continued 
Watching it till near 6 o'clock, The sky was clouded with 
cumulo stratus, and the stars only visible here and there through 
the intervals of these clouds. The centre of the ruddiness or 
glow appeared to be over Auriga, the most brilliant star of 
which group was just visible. It extended to the east so as to 
cover Gemim, and about an equal distance west. It shifted and 
varied very rapidly, maintaining its ruddy colour, ani this very | 
rapidity of shift assured me that it was really an aurora, After 
6 o'clock -p.m, the clouds nearly completely covered the sky, 
and*neither at 7 o’clock nor at 8 o’clock did I see any further 
sign of the appearance, I could not distinguish any beams 
whatever. J. P. O'REILLY ` 

Royal College of Science for Ireland, Stephen’s Green, s 

Dublin, November 18 ` 


P.S.—I was informed that on the evening of Thursday a 
similar display had been noticed. 


AT about 6,5 p.m. on Friday a bright, white, cloud-like object, 
in shape lıke a fish-torpedo or a weaver's shuttle, was observed 
to cross the heavens from east to west, Its length was roughly 
about 30°, and its breadth atout 4°, 1 noted it first shoot up; 
like a strong electric ray in a fog, a little south of Aldebaran, 
and slowly, as it were, slide along at the same N.P.D, across 
the face of the moon (which was shining brightly at the time), 
and disappear fn the west under’ Atair, Its surface had a 
mottled appearance; its qlour whife; its motion was slow, 
being visible, from horizon to horizon, upwards®f 50 seconds ; 
its brightness was strong, and did not reem to fade, even when 
crossing the moon, and it seemed preceded and followed by a 
strong black margin; though this [ suppose was the effect of 
contr&st and subjective only. The aurora was noted here from 
4.30 on Friday till about 5 a.m. on Saturday. Se A 

£ Joun L. DOBSON 
Beaumont College, Old Windsor, November 21 





THE CHLOROPHYLL CORPUSCLES OF 
E HYDRA 


N the last number of the Zeitschrift fur wiss. Zoologie 


is an icle by Mr. Hamann, assistant -in the 
Zoological „Institute of Jena, on the “Origin and De- 
velopment of the Green Cells in Hydra.” I cannot allow 
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this article tq pass in silence, and think that the'pages of 
NATURE, in which already there has appearéd a good 
deal relative to the supposed infection of animal tissues 
by green unfcellulfr Alga® offer the most fitting place in 
which to lodge a protest against the reeeption of Mr. 
Hamann’s conclusions as reasonable, ° 


In the first place, Mr. Hamann has not made himself 


acquainted with previous writings on this subject. He 
briefly states that “ R. Lankester disputes” the algal nature 
of the green corpuscles suggested by Brandt, and the 
existence of a cell-nucleus in them, and refers the reader 
to a paper by me on “Symbiosis of Animals with Plants,” 
which has no existence. Mr. Hamann has not fread 
the article to which he refers, which appeared in the 
Quart. Journ, Microsc. Sci. April, 1882, and was entitled 
“On the Chlorophyll Corpuscles and Amyloid Deposits of 
Spongilla and Hydra.” Mr. Hamann has accordingly 
failed altogether to take up the points of importance in 
the discussion. These seem to me to stand somewhat as 
follows ; It had already been urged (1) that the green 
corpuscles ‘of Hydra ‘multiply by fission ; (2) that they 
possess each one or more cell-nuclei ; (3) that they possess 
a cell-wall comparable to the cellulose wall of a unicellular 
Alga ; (4) that starch is developed within them even after 
their removal from the living Hydra. It had been in- 
ferred (by Semper, and later by Brandt) that consequently 
these corpuscles must be considered.as unicellular Alge. 

To these considerations I had replied in the article 
above named, by describing carefully the nature of the 
“ fragmentation,” or division of the chlorophyll corpuscles 
of both Hydra and Spongilla. 1 cited the notorious fact 
with regard to the chlorophyll corpuscles of plants, 
namely, thas they multiply by fission, I showed further, 
by description and figures, that ¿here is not any structure 
present in the chlorophyll corpuscles of either Hydra or 
Spongilla which is comparable to a cell-nucleus or to a cell- 
wail, and that the ascribing of such parts to the chloro- 
phyll corpuscles of Hydra is totally erroneous. 

I further insisted that we are not acquainted with any 
unicellular Algæ at all resembling the chlorophyll cor- 
puscles of Hydra, whilst the chlorophyll corpuscles of 
plants closely resemble them,—and finally I pointed, out 
that there is as much reason to regard the chlorophyll 
corpuscles in the leaf of a buttercup'as unicellular Algze as 
there is so to regard those of Hydra viridis. | 

Mr. Hamann does not ın any way deal with these 
observations, but naively remarks, after describing his 
observation of the already-known multiplication by divi- 
sion of the chlorophyll corpuscles of Hydra, “ after these 
observations the nature of our green corpuscles as Algz 
seems to me to be firmly established.” This seeming can 
only arise from the fact that Mr. Hamann is not acquainted 
with the characteristics either of Algæ or of the chloro- 
phyll corpuscles of plants. f 

- A simple assertion that a nucleus and a cell-wall are 
present in the chlorophyll corpuscles of Hydra is all that 
Mr. Hamann gives us on this head; although his paper 1s 
illustrated by a plate, no nucleus and no cell-wall are 
figured by him. Were he able to adduce good evidence 
of the existence of either of these structures, the view 
which he has advocated would be materially. advanced. 
But this he is unable to do, because such structures dp not 
exist, ° 

Mr.-Hamann offers some observations on the occurrence 
of chlorophyll-corpuscles in the egg-cell of Hydra -which 
lead him to assume that these corpuscles enter the egg- 
cell by “wandering” from the endoderm-cells. The 
figures and statements which he makes do not, in my 
opinion, tend necessarily to that conclusion. 

Lastly, I would point out that the exceedingly variable 
form of the chlorophyll-corpuscles of Hydra and Spongilla 
which I have illustrated by figures in my memoir above 
cited, is not noticed by Mr. Hamann, This variability is 


quite inconsistent with the view that they are parasitic 
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Alga. So also is the fact thatethese corpus¢les are repre- 
sented by colourless corpuscles in the colourless varieties 
of Spongilla and Hydra grhich tyrn greeg when treated 
with sulphuric acid. eo? 

It should be distincely borne in mind that it is by no 
means negessary, Supposing that the greer corpuscles of 
Hydrą are parasitic Alg&, thasa nucjeus should be presgnt 
in them, nor indeed a well defined cell wall. But when . 
the presence of snch sfructuges is asserted as ev#fence 
that these corpuscles are fea enpin nature frqneqhe other- 
wise closely similar corpuscles formed in the protoplasm 
of green plants, thee question of theeactual presence or 
absence of the nucleus and cell-wall becomes important, 
and must be definitely,decided upon thorough histological 
evidence. E H n 

So far it appears to me, as I have previouslysnđintained, 
that there is no more and nę less evidence for considering 
the green corpuscles of Hydra otrigis as faratitic Alge, 
than there is for taking a similar view with regard to the 
green corpuscles in the ledf óf an ordinary green*plant. 

E. May LANKESTER 
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& NOTES s ‘ 
We regret to notice that in Tuesday's papétsthe death of Prof, 
Henry Draper of New York is telegraphed. We hope to be” 
able to refer to his work in an eatly issue.e 


Tue Council of the British Association have nominated Mr, 
A. G. Vernon Harcourt, M.A., F.R.S., to the office of General 
Secretary of the Association, in the room of the late Prof. F, M. 
Balfour, 1» 


[A iJ + 

MARINO PALMIERI, whose death we announced a fortnight 
ago, must not be confoundedjwith his father, Luigi, the: eminent 
director of the Vesuvius Observatory, who we are glad to be 


able to say is alive and well. | 
i 


THE death is announced} on November 11, of Dr. Franz 
Ritter von Kobell, Professor of Mineralogy and keeper of the 
mineralogical State collections at Munich, well known through 
his ‘numerous mineralogical’ publications. He died at the 
age of seventy-nime years. — g . 


M. JANSSEN has been sent, to Orato observe, the transit of 
Venus from a physical point of view. 


° 

We have received a circular in reference’ to the visit of the 
British Association in Montreal, containing the r€sults of the 
recent meeting in that city, to which we have already referred. 
It is evident that the Canadians are determined to do-all in their 
power to make the visit of|the Association a success. “ The 
city of Montreal, which has a population of abotft 150,000 souls 
has,” the circolar states, if twice entertained the American . 
Association for the Advancement of Séience; for the second 
time in August, 1882, when an attendance-of more than goo 
members and Associates was fegistered, and the Association, 
with its nine sections, found ample accommodation in the build: 
ings of McGill University. ~The ordinary sumrBer- passage is made 
in eight or nine days from Livefpool to Quebec, which city is 
connected.with Montreal by tw8 hnes of rail, making the journey 
in six hours, and by river-steamers. From Montreal to Ottawa, 
the capital of the Dominion, js four -hours by rail ; from Mon- 
treal to Toronto, thirteen hours; and to Niagara-Falls, sixteen 
hours by rail. Montreal is:in direct connection with Boston by 
two lines of-rail, by which’ the journty is made in ten hours. 
There-are also two lines connecting Montreal with New York 
city in thirteen hours, and one with New Haven in sixteen hours, 
It is expected that, the American Association for the Advance- 
mest uf Science will hold its meeting in 1884 in New Haven, 
or some other eastern city of the United ‘States, at such.a time 
ry i N 

| 
e ol 


. 8 . 
. (a 


Nov. 23, 1882]; . ; 


-ar D 





as may permit the attendance of members of the British. Asso- 
ciation, either before or after their gathering at Montreal. We 
have assurances that the Goverament of the Domiffion of 
Canada will make a® liberal grant of money to defray the 
expenses of members of the British AssOqiation in crossing the 
ocean, and that the various railread and steamb@at lines in 
C&nada and in the United Sfates will offer most liberalirrange- 
mengs to our guests. The Grand ‘Trunk Railway will arrange 
for an Beursion of members of the Association to the Great 
Lakes ang Chicago, while the Canadian Pacifie Railroad wil] 
give an excursion tê the provinces of the North-West, as far as 
the Rocky Mountains. It is believed that the British Associa- 
tion may count upon a large attendance of local members and 
associates both from the provinces of the Dominion and the 
United States. In any case, the Finance Committee are pre- 
pared to guagantee that the 1efenue from this source shall not 
fall below that ording@ily received by the Association. Members 

~ of the British Association in coming to Canada may be assured 
of a most cordialawelcome and generous hospitality, not only 
from the citizens of Montreal, where- every facility will be fur- 
nished, for their meeting, but from the people throughout the 

“country. It is hoped by the Invigtion Lomnmuttee that these 
assurances, and thè above statement of the advantages and facili- 
ties offered them, may secure a large attendance of the members 
of the British Association at Montreal in 1884,” 


IN the sitting of the Academy of Sciences of November’20, 
M. Dumas read an arréé from the Minister of Public Instruction, 
regulating the competition for the Volta Prize, which will be 
delivered in 1887, It is expressly decreed that the competition 
be open to every nation. A report will be made by the Com- 
mission ad hoc, and published ix extenso in the Journal Officiel. 


AT the meetifig of the Paris Academy on Monday M. Dumas 
stated that at the very beginning of its work, the Academical 
Commission for the destruction of the Phylloxera proposed to 
arrange for the immediate destruction by fire of each plant 
proved to be infested. Objections were made to this scheme 
grounded on the state of French legislation on rural property, 
and the Academical Commission desisted. M. Dumas states 
that he has*in hand an official geport from Switzerland esta- 
blishing the soundness gf the views taken by the Academy 
on this important question, The &antons of Geneva, Vaud, and 
Lucerne having resorted to the destroying pfocess, all the vines, 
of which the value exceeds 40,000,c00/., had been saved at the 
expense of* a few thousand pounds. A special tax had been 
imposed ch the “proptietor$ of vines for campensation to the 
owners of the destréyed plants, ž 


A FIRST application has been made of the resolutions of the 
-last Congress of Electricians proposing that regular observations 
should be made on egrth currents during magnetical perturba- 
tion. The perturbations of November 17 have been accompanied. 
in France by strong earth currgnts principally in the south-north. 
direction, We may state, moreover, that others were observed 
on November 20, exhibiting a very great force. 


LARGE electrical disturbances have been observed in Sweden 
and Norway during last wedk. On Friday, last all tele- 
graphic communication became for a time suspended, and at 

` Stockholm and Jönköping central telegraph stations several 
instruments were destroyed. In Morway the electric storm was 
accompanied by thunder, a phenomenon- ‘almost unknown at 
this time of the year. © 

A LARGE and enthusiastic meeting was held on Saturday 
evening .last, in Trinity College, Prof. Moseley, F.R.S., in the 
chair, when the following resolution was Curried unanimously :— 
“ That it is desirable that a society should be formed for the 
-purpose of bringing together the Undergraduates and Bachelors 
of Arts of the University, who are engaged in [the study of 
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Natural Sgience, for the friendly discussion af scientific and - 
other topics.” The officers and members of the new club were 
elected, Mr. Bond, B.A., being q@lected pwesident, and the first 
meeting will beheld in the,coprse of next week, : 

JHE Rev. T. W. Webb writes to the Zimes as follows on the 
comet :—‘' As it must be universally admitted that the magnifi- 


- cent comet now recefling from our sight is the most interesting, 


in a popular as well as scientific pomt of view, of any that have 
appeared for many years, will you allow me to add the record of 
a very remarkable phenomenon to the somewhat scanty details 
respecting its aspect which have as yet been laid before the 
public? In an extremely valuable letter received by me this 
morning from a very able and careful observer, Mr. J, T. Ste- 
venson, of Auckland, it is stated that on October 6 and 10 an 
‘anomalous’ tail was feebly but distinctly visible, pointing 
towards the sun. Your astronomical readers will remember that 
a similar ‘glowing wake’ attended the returning course of New- 
ton’s great cémet in 1680, distinguished, like the present, by its 
close approacheto the surface of the sun, and a few more cases 
might be cited. It is, however, of such infrequent occurrence, 
that another instance forms a valuable addition to our stock of 
information as to these mysterious bodies. I ought to mention 
that Mr. Stevenson's letter was despatched immediately after his 
last observation, so that we may hope that, with a climate and 
position of the comet giving him great advantage over northern 
astronomers, he may have been able to trace this singular 
appendage on subsequent occasions.” 

THE German Society for the Prevention of the Pollution of 
Rivers, the Soil, and the Atmosphere, held thgir fifth annual 
meeting at Brunswick on October 19 and 20 last, under the 
presidency of Prof. Reclam (Leipzig). The number of papers 
read was considerable and the attendance very large. Among 
the speakers were Burgomaster Rittmeyer (Bronswick), Prof. 
Miler (Berlin), Dr. Hlasius (Brunswick), Dr. Engler (Stuttgart), 
Herr Knauff (Berl), Dr. Gerson (Hamburg), Dr, Petri (Berlin), 
and Dr. Beckurts (Brunswick). i 

WE have received from Mr. J. P. Walker, C.E., Stirling, & 
communication on the Forth Bridge, but we can hardly venture 
to insert in our” columns the descriptions of Mr. Walker’s and 
other plans for such a bridge, The peculiarities of the plan 
drawn by Messrs, Fowler (chief engineer) and Baker, and the 
circumstance that it had been accepted by Commissions of Par- 
lament and of the Board of Trade, gave it great claims on our 
attention, which can scarcely be recognised as applying to any 
other proposal. 

THE Glasgow Evening Times bas the credit of being the first 
daily paper, so far as we know, to introduce into its pages star- 
maps showing the aspect of the heavens at stated times. On 
November 11 it started with four such maps, and the series will 
be continued, There are ftll instructions as to the meaning aud 
use of the maps, and we hgve no doubt they will be the means 
of leading many people to form a practical acquaintance with 
astronomy. . 

THE first number of the American Fournal of Forestry bearing 
datesOctober last has just reached us. It is edited by Franklin 
B. Hough, Ph.D., Chief of Forestry Division U.S. Department 
of Agriculture, and has as contributors an array of well known 
names connected with forestry matters in America, The journal 
in size and shape corresponds with the Fournal of Forestry pub- 
lished in this’ country, and edited by Mr. F. G. Heath. It is 
not, however, so tastefully got up, though the printing and the 
character of the art cles are very similar, The contents of the 
number before us, for instance, are, after the Editorial 
“ Agnouncement,” a paper on “ Forestry in-Michigan,” one on 


`“ Larch W8od,” one on the “ Forestry of the Future,” by the 


Editor, on * Forest Fires,” on the ‘American Forest Congress,” 
and the usual ‘“ Miscellany.” The forests in America are so 
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extensive and there is so much connected with themghat belongs 
legitimately to the subject of forestry that we have no doubt the 
journal will meet with a wid® circulation. 

THE Annual Report of the Public Gardens aad Plantations in 
Jamaica for the year ending September 30, 1881, has just reaghed 
us, and from it we gain some idea of the work that is being 
carried on én-the island under Mr. Morris’s care in the dissemina- 
tion of useful plants. It is satisfactory to find that of late years 
a considerable amount of attention has been directed to the ex- 
tended cultivation of economic plants in all our Colonies, a 
branch of culture that must in the end prove of more lastmg 
value to mankind generally than the growth of any mere horti- 
cultural novelty or scientific rarity, Mr. Morris’s Report from 
beginning to end is a record of what can be done by a single 
establishment ia the introduction of new plants and their distri- 
bution amongst planters in the several colonies. As an illustra- 
tion of this Mr. Morris says ‘‘there is much activity displayed 
even by the poorest peasants in obtaining and chitivating new 
and important plants, and I cannot but hope, that before many 
years have elapsed this activity will result in the greater pros- 
perity and wealth of the island, and in placing it in the first rank 
as exporter of fruit and raw materials to the markets of England 
and America.” Regarding Jamaica in particular, Mr. Morris. 
says: “It is evident that Jamaica must depend for its prosperity 
and success almost entirely on the resources and products of an 
agricultural character, We have no laige stores of timber, we 
hive no minerals, we have no manufacturing industries, and we 
cannot hope to struggle successfully with other countries in the 
more advanced arts and sciences, We nevertheless possess a 
rich and productive soil, a salubrious climate, abundant springs, 
and a vast extent of uncleared mountain land ; and it is mainly 
on the due utilisation of these’ valuable natural resources that 
our prosperity must ultimately depend. Under these circum- 
stances the chief aim of the Department has been directed 
towards bringing into notice the nature and character of such 
resources, and to fostering and promoting any well directed 
efforts for their utilisation. The position and prospects of 
several new industries, such as Liberian coffee, cacao, tobacco, 
oranges, mangoes, pine-apples, spices, india-rubbers, fibre- 
yielding plants, &c., are carefully noticed with this view, and 
the success which has already attended these comparatively 
recent efforts would indicate that capital and energy are alone 
wanting to place the island in an important position as to the 
source of most tropical productions.” Naturally a good deal of 
attention has been paid to cinchona cultivation, and a large 
number of plants of the best varieties have been raised, seeds 


and plants having been distributed to private plantations, and 


sold in considerable quantities during the year. The cultivation 
of the jalap plant promises also to become one of considerable 
importance in Jamafca. 


To give an idea of the dairy-industry in France, M. Hervé 
Mangon recently stated (at an agri@ultural gathering) that the 
milk produced in the country would, if collected, form a stream 
about I metre in width and 33 centimetres in depth (say 3 feet 
4 inches and 1 foot 1 inch), flowing night and day all the year, 
with a mean velocity of a metre per second, Young animals 
drink a part of this enormous volume of milk, man takes a good 
part of it, and the rest is transformed into cheese and butter. 
No branch of agricultural industry has so progressed during the 
last fifty years as the making of butter. In 1833 France bought 
abroad 1,2c0,c0o kgr. of butter, and sold to foreigners only 
1,100,000 kgr. She now exports 34 to 35 million kgr, of butter 
annually, and receives in return from abroad (especially from 
England) a sum of more than 100 million francs. La Manche 
alone furnishes more than one-third of the total exportatior?, 

A VALUABLE investigation of the origin of metallferous lodes, 
by Prof. Sandberger, of Wiirzburg, has recently been published 

e . 


at Wiesbaden. The vafious thedries sare discussed, more espe- 
cially.those- of ascension, and of lateral secretion or Jevigation. 

Till 1873 the author was a®partisaneof the former, ‘but he was 
led to make a chemigal gtudy of the gfingues’ and lodes in the 
Black Forgst, and by 187 he had gòts go far as to obtain proof, 

for the o greater part of the mining districts in Germany, that the 
lodes Had been famed by lexjgation of *the encasing rock. The 
second part of the work js elevated to a special studygef the 
environs of Wild Schapbach in the Plack Forest, og glustrating 
the theory of levigation. (An outline of these researghts appears 
in Archives des Sciences,*Qgtober 15.) . 


AN improved feed-watèr heater and purifier has been recently 
described to the Franklin Institute by My, George Strong. It 
is said to effect a saving if coal of 22 per cent., and ån increase 
of evaporation of 1'09 pounds of water Pe, pound of coal. Con- 
sidering that all substances likely to “ois trouble b$ deposition 
would be precipitated at about 250° F., he obtains thy in the 
heater by action of exhaust steam, aided by a coil ofelive steam 
from the boiler, He also uses a filter formed of wood-charcoal, 
and-bone black firmly held between two perforated plates, 
(Further details will, be found in the Journal of the Institute 


for November.) 3 : 


IT appears from the Shen-pao, a Chinese newspaper published ° 
at Shangbai, that the Chinese are taking®practical steps in the 
matter of foreign education. A school for the education of 
Chinese boys in foreign matters has been established in the 
Pun-yen district of Canton, and it has already fifty scholars, 
So far the school has been a success, and to meet the require- 
ments of the scholars it is proposed at the next Chinese New 
Year to solicit subscriptions to enlarge the school premises. 
The teachers are Chinese well versed in Englisp, and the school 
bids fair to be followed by many others of a similar kind. A 
satisfactory circumstance about it is that the institution has been 
founded by the people themselves with official countenance or 
assistance, and that Chinese gentlemen competent to teach these 
schools are now to be found. European teachers and professors 
are of course absolutely necessary for a time; but their want of 
knowledge or imperfect knowledge of the language of the 
country-must cause them to Ut make-shifts at the best. 


e 
UnpeR the title of “Les Grandes Ascensions Maritimes.” M. 
W. de Fonvielle hłs published (Paris, Ghio) a brochure giving 
an account of several balloon ascents over the ocean, including 
some, Such as the late Mr, Powell’s, which have come to griet 
by being driven into the sea. s se 


Tue Tenth Annual Repost of the Lambeth Field Club speaks 
hopefully of its condition ; ‘it seems to be doing good work. 


THE public dinner in celebration of the rooth anniversary of 
the first experiment at Annonay by Josep Mongolfier was given 
on Saturday at Paris by-the Académie d’Aérostation Météoro- 
logique. Three members of the Mongolfier family were present. 
Séveral speeches were given, and a general committee was 
appointed to organise a national celebratio on June 5, 1883, 
the anniversary of the first public experiment at Annonay before 
the Etats Généraux du Forez, © 


THE ¥ournal Officiel states that the director of the Compagnie 
du Cap has given to the Paris Museum of Natural History a 
diamond weighing 4} carats, enveloped in its native rock. It is 
supposed that this generous donation will determine the public 
authorities to send to the museum a part of the jewels of the 
French Crown, which are now kept in the Bank. The question 
of their sale has not yet been settled, in spite of several parde 
mentary and extra- parliamentary reports. 


News from Perugia now states that the earthquake began on 
October 28 at 6 p.m., and With short interruptions lasted until 
e 


+ meeting (Octobe® 3) of the Academy o 
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October 29 at midnight., A-real patic is reigning among the 
population of Cascia. The extent of the zone of the phenomena 
cannot yet beeascertaingd, but i$ seems,that the erufftion. of 
Mount Etna is clo8elp connected with it. Several old houses 
fell at the first shock.  °- ` * A 
° . e 

e THE additions to the Zaolegical Society’s Garder& dyring the 
past week include a Bonnet’Menkey (Mamcus radiatus) from 
Ind®™, presented by Mr. A. &. Gisaing; two Common Herons 
(Ardea Whaea), British, epresented by Mr. R. H, Rabbetts; a 
CommonBarn Owl (Strix flammea), British, presented by Mrs. 
A. Wright; a Sfender-billed CooRatoo (Licmetis tenuirostris) 
from South Australia, deposited ; two Red-billed Tree Ducks 
(Dendrocygna aniumnalis) from ‘America, a Zenaida Dove 
(Zenatde amabilis) from the West gndies, purchased ; a Hairy- 
rumped Agouti (Dasygı octa prymnolopha) from Guiana, received 
on appromale® e “_ ° 





—e_——_——— 


BIOLOGICAL NOTES 


» 
APPARENT BIRD-TRACKS BY THE SEA-SHORE.—At a recent 
Natural Sciences of 
Philadelphia, My, Thomas. Meehdh called attention to what 
appeared to be the tracks of a three-toed bird in the sand near 
low water-mark, at Atlantic City. These tracks were of a nature 
that would be readłly recognised by observers as bird-tracks ; 
but while thinking of what bird could have cansed them, and 
reflecting on the phenomenon of their being only found on the 
sand near low water-mark, Mr. Meehan noted on the face of the 
smooth, receding waves, spots where the water sparkled in the 
light, and he found this was caused by little riplets as the wavelets 
passed down over the half-exposed bodies of a small crustacean 
(Hippa talpoidea), and that the water, in passing over the bodies 
made the trifid marks which had been taken for impressions of 
bird’s feet. These little crustacea take shelter in the sand near 
low water-mark, and enter head foremost in a perpendicular 
direction downwards, resting just beneath the surface. ‘The 
returning wave took some of the surface sand with it, and then. 
the looser portions of the bodies uppermost in the sand were 
exposel. Often the little creatures would be quite washed out ; 
when recovering themselves, they would rapidly advance in a 
direction contrary to the retreat of the wave, and would enter the 
wet sand again as before, their sides being parallel with the 
shore. Their bodies terminate if a caruncular point which, with 
the position of the twotiind-legs, offer a tridentate obstruction 
to the sand brought down by the retreating wave, and the water 
passing round the points made,the three to@like grooves, which 
resembled a bird’s foot from one and a half to two inches long. 
The crustacea, in their scrambles for protection beneath the sand, 
managed, to kegp at fairly regular distances from each other, 
and hence there was considerable regularity in the tracks, as if 
they had really beeh produced “by birds, Although the author 


“of these notes presented them as a trifle, yet ıt will be at once 


apparent that they are of great interest. Trfid impressions 
like these, filled with mud and the deposit then to become solid 
rock, would puzzle, jf not altogether mislead, future observers. 


AUSTRALIAN FRESHWATER SPONGES.—Up to this date, but 
one species of freshwater spogge has been described from Aus- 
traha, Spongilla capewellt of Bowerbank; but Mr. W. ‘A. Has- 
well, at a meeting of the Linnean Society of New South Wales 
(May 31, 1882fdescribes two new species from a pond near 
Brisbane, and one from the River Bell at Wellington. Spongilla 
Scepts odes is a green, smooth, encrusting species, with the skeletal 
spicules very slightly curved, acute at both ends, ornamented 
with very minute projecting points. The statoblasts are spheri- 
cal, defended by long, slender, straight, cylindrical spicules, 
which are armed with numerous acute spinules, chiefly collected 
around the extremities, forming heads; it is found growing on 
submerged twigs. Se dotryoides is a yellowish flat-encrusting 
species, with curved skeletal spicules, fusiform, acute, with scat- 
tered, extremely minute, projecting points. Statoblasts protected 
by a crust of short, strongly-curved spicules, with heads at each 
end of numerous' short, blunt, or sub-@qute spines, somewhat 
botryoidal-like, the shaft smooth. This species was found with 
the first: another species fonnd by Mr. E. P. Ramsay in the 
Bell River, growing on masses attached to submerged timber 








seems nearly related to S, Meyent, from Bombay. _In colour it 
varies from{ a grass green to a yellow. It is massive, lobulated, 
with oscula between the projectiops, The skeleton spicules are 
perfectly smooth, and the amphflises arë provitied with from 
one to ten acutg and prominent spines, Another species from 
sogiewhat deep water is indicated by Mr. Haswell. 


EarTH-worms In New ZEALAND.—The following inter- 
esting observations form part of a communication from Mr. A. 
T. Urquhart, to the editor of the New Zealand Journal of 
Science, and appear in the September number of that periodical. 
In October, 1875, I dug a trench on some newly-cleared land— 
a raised beach at Manukau Harbour. The section then showed 
about 44 inches of black mould and a horizontal layer, 1 inch 
thick, of burnt clay, wocd-ashes, small stones, and pumice lying 
ona brownish-green arenaceous clay. The vegetation cleared was 
the growth of some thirty years. A portion of the land was 
left undisturbed. Measurements again taken a few days ago 
gave an average depth of 1} inches of turf, 5% inches of black 
mould, and there was no perceptible difference in the layer of 
ash, An angular block of Trachyte—about twenty-five pounds 
in weight—placed in May, 1875, had sunk 1, inch, allowing 
for the turf. As the results of some accurate calculatians, as to 
the number of worms per acre, Mr. Urquhart gives results so 
considerably higher than Henson’s, that he would have hesitated 
to publish them, were he not im a position to prove them, 
Henson, it will be remembered by the ‘readers of Darwin on 
“ Vegetable Mould,” calculates that there are 53,767 worms per 
acre in garden mould, and above half that number in cérn-fields, 
Mr. Urquhart’s estimates, founded on digging about a quarter 
of an acre, as well as by a large number of tests of various parts 
of the fields, some that, were under pasture for over sixteen 
years, gave from four to twenty-six earth-worms per each square 
foot. The alluvial flats, slopes, and richer portions of the upper 
lands would average eight to the square foot or say 348,480 per 
acre. In the uncultivated fern lands worms @re scarce, In 
New Zealand worms not only leave their burrows, but climb up 
trees in search of food, this chiefly in the night time, though 
often until a late hour cn damp warm mornings, 


Tue Genesis OF THE HYPOPHYSIS IN PETROMYZON 
PLANERIL—Prof. Anton Dohrn, of Naples, writes :—‘‘ In his 
contributions to the history of yee are of the Pertromyzons 
(Morphol. Fahrouch, vol, vii. p. 158), Mr. W. B. Scott says: 
‘The organ of smell is one of the most peculiar parts of the 
whole organisation of the Cyclostoms. . . . . The. position of 
thé organ is a symmetrical from the very beginning. It first 
begins to manifest itself as a shallow depression above the 
mouth, which we may regard as a common depression for the 
nasal cavity and the hypophysis. The ectoderm covering the 
head becomes suddenly thickened at one spot, in order to form 
the special smell sense epithelia which lie close to the front 
extremity of the brain. The cells at the bottom of the depression 
decrease in depth, while the cells that~cover the opposite wall 
of the depression (z.¢, the continuation of the upper lip) are very 
low.’ Balfour (‘f Comp. Embryology,” vol. ii. p. 358) makes 
the following criticism upon this statement :—‘‘ I have not myself 
completely followed the development of the pituitary body in 
Petromyzon, but I have observed a slight diverticulum of the 
stomodaeuw, which I believe gives origm to it, Fuller details 
are in any case required before we can admit so great a diver- 
gence from the normal development as is indicated by Scott s 
statements.” According to researches which I made this summer, 
the question is solved, butin a way different from either Balfour’s 
or Scott’s suggestions. ‘The hypophysis arises rather as an inde- 
pendent depression of the ectoderm between the depressions for the 
nose and the mouth, Its connection with the nasal depression 
is enly secondary, and is caused by the strong and early deve- 
lopment of the upper lip. It has no connection witlf the mouth 
depression, because the upper lip develops between the mouth 
depression and the hypophysis. The particulars of these rela- 
tions will appear in the next number of the “Studies in the 
Early Development of Vertebrates” in the Proceedings of the 
Zoological Station at Naples (Zool. Anzeiger, November 6, 1882), 


Formic AND ACETIC ACID IN PLANTs.—Dr. Bergmann 
sums up the results of his investigations as to the occur- 


| rence and import of formic end acetic acids in plants as 


follows:—1. Formic and -acetic acids are met with as con- 
stituents og protoplasm throughout the whole of the vegetable 
kingdom in the most various portions of the plant-organism, 
and,both in chlorophyllaceous and non-chlorophyllaceous forms, 
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2, Formicand getic àcids are to be regarded as constant pro- 
ducts of metastasis in vegetable protoplasm. 3. It i€ probable 
that other members also of the unstable group of fatty acids, ‘as 
for instance, preprion#e acid, Matyric acid, caproic acid, or even 
the whole group, are universally distributed in the vegetable 
kingdom. 4. An increase of *the amount of unstable acids takes 
place in a plant-organism when its assimilation is interfered wih 
by deprivation of light, Że. when put into a state of starvation 
(inanition). ¢. Formic and acetic acids accordingly belong to the 
constituents of regressive tissue-metamorphosis. It has been 
premised that the homologous, unstable fatty acids have a simi- 
lar import inrvegetable tissue-metamorphosis, 6. No increase in 
the amount of unstable acids takes place in a plant-organism, 
which is withdrawn for a period from the light, under the 
minimum-temperature required for growth. 7. Accordingly 
the formation of formic and acetic acids in a plant seems to take 
place to a certain degree independently of respiration, 8 
Acetic and formic acids are mainly to be regarded as decom- 
position products ofthe constituents of vegetable protoplasm. 





GEOGRAPHICAL NOTES ` 


Dr. WISSMANN, of the German African Society has, it 
is stated, just arrived at Zanzibar, having left Loando in 
April, 188r, in company with Dr. Pogge. Striking in- 
wards across the numerous streams that take their -origin in 
the great watershed which separates the Congo and Zambesi 
basins, the travellers were at Mukenge, about 6° S, and 22° E., 
in November last year, Shortly after they set out for Nyangwe 
on the Lualaba, whence Wissmann proceeded eastwards to Zan- 
zibar, while Pogge turned back to Mukenge, there to plant a 
station, The details of this journey will doubtless be full of 
novelty and interest. 


THE German African Society has recently issued a report 
upon its latest ùndertakıngs. There are now four German ex- 
Na in Africa, two proceeding from the east, and two 

om the west. In the east there is Dr. Stecker, who as the 
companion of Dr. Rohlfs, paid a visit to King John of 
Abyssinia, and then continued his journey through the Soudan. 
His last letter is dated February 15. Dr. Bohrn aud Dr. 
Kayser, who belong to Capt. von Scholer’s expedition, report 
upon a three months’ jouney to Lake Tanganytka, from which 
they returned to the station at the end of 1881. From the 
Gondo Station itself Herr Paul Reichard, who remained there, 
sends a report; Capt. v. Scholer, after founding a station “at 
Kakama, proceeded to Zanzibar. News has also been received 
regarding the exploration of the Wala River, to the west of 
Gondo, as far as its mouth, by Dr. Bohrn and Herr Reichard. On 
the other hand, Robert Flegel is busily at work. He has taken 
a minute cartographical survey of the hitherto unknown part of 
the Niger, between Inuri and Shay, In the spring of 1881 he 
prepared for a journey to Southern Adanana. He reached 
Keffi at the beginning of December; thence he intended to 
proceed by way of Schiber, on the Binne River, through the 
‘heathen Jands” to Kantscha and Yola, south of the Binne, 
then winter there, and thence proceed by water from Meo Kebbi 
to the-Tubori Marsh to Kuka. 


AT the beginning of November, Dr. Arthur Krause returned 
to Germany from his journey to the Chukchi Peninsula and 
Alaska, which he undertook, partly in company with his brother, 
Dr. Aurel Krause, and partly alone, at®the instance of the Bre- 
men Geographic#l Society. Dr. Aurel Krauce returned to 
Germany last summer by way of Panama, while his brother 
remained in Alaska until the autumn. The two brothers have 
made copious collections of natural history and ethnographigal 
specimens. e 


TuE November number of Peterman s Mittheilungen contains 
an account by Dr. Gerhard Rholfs of the results of his recent 
journey in Abyssinia. Dr, Ferd. Léwl, of Prag, has a long and 
able paper on the origin of transverse-valleys ; Lieut. Kreitner 
describes the route from Ansifan through the Gobi desert to 
Hami; while there are interesting letters from Emin-Bey, 
Lupton-Bey, and Dr. Junker, mainly reférring to the work of 
the Russian explorer in the Welle region, He has been doing 
much to clear up the hydrography of the region, and has come to 
the conclusion that the Welle is really the upper couyse of the 
Shari, while the Aruwimi, the great tributary of the Congo, 
rises further to the east. 


b 








‘A SPECIAL supplement ġo the Chamber of Commerce Journal 
contains an account by Mr. Colquhoun of his recent journey 
through, Yunnan to Burmah, accompanied by an excellent map, 
Under the title of ‘ Across CBrysé,” Messrs, Sampson Low and 
Co. will shortly publish a detailed narrftive, with many illus- 
trations, of Mr. Colquibug’s journey. ° 


e 
THE ordwance survey of-€cotland, a’ work which has been 
going olf for thirty-seven years, has been completed, and tHe 
surveying staff wil? be withdrawn from Scotland next week. 
During the lat few years®nearlye a hundred men have been 
employed in.the work. ° , ef 


Tue Emperor of Rusga has ordered 22q0/. to b& allotted 
from the Imperial Treasurf-to the Russian traveller in New 
Guinea and the Malay Archipelago, M. Miklucho Maklay, in 
order to enable him to work’ up the results of his explorations. 
His Majesty has also ordered M. Maklay tb be informed that 
the cost of the publication of*his book of travels will be defrayed 
by the privy purse. e here 





THE PELAGIC FAUNA OF 
LAKES 


‘GEVERAL naturalists have within recent year8 made the 

pelagic fauna of freshwater lakes in variqus regions a sub- 
ject of study. In the efrchigs des Sciences fr heotsnitier, Prof. 
Forel gives a list of those researches, with , résmé of the 
results they have yielded. s 

This fauna has but few species; but the number of indi- 
viduals of each species is, on the otber hand, enormous, The 
following is an enumeration of the species observed :— 7 

OSTRACODA : Cypris ovum, CLADOCERA: Sida crystalhna, 
Daphnella brachyura, D. pulex, D. magna, D. longispina, D. 
yalina, D. cristata, D. galeata, D. quadrangula, D. mucronata, 
Bosmina longirostris, B. longispina, B. longicornis, Bythotrephes 
longmanus, Leptodora hyalina, COPEPODA: Cyclops coronatus, 
C. quadricornis, C. serrulatus, C, tenuicornis, C. brevicornis, 
C. minutus, Helerocope robusta, Diaptomus castor, D. gracilis, 

The author excludes from çonsideration those animals that 
enter into the pelagic fauna in an accidental and accessory way, 
such as fishes (especially Coregonus), preying on the entomos- 
tiaca, and other fishes which prey on those, also infusoria living 
on pelagic alge, and animals coming occasionally from the 
border or the bottom of a lake. 

The pelagic fauna is, in its general ¢vaz¢s, very much the same 
in all European lakes where it has been examined, from the 
plains to the Alps, from Scandigavia to Italy. But 4t is rarely 
represented in one lake by all animals ofthe fauna. Pavesi has 
made a very complete study, inchis respect, of the Italian Jakes, 
giving, for each, a complete list of the speciés found. But an 
observation by Weissmann has te be remembered here. He 
found that the different species of Cladocera presented an annual, 
periodicity ; they disappear at certain seasons (different for 
different species), when they are representedeonlpby eggs. Thus 
the list of pelagic animals of a lake, to`be gomplete, must be 
based on numerous takes in different seasons, 

The common characters of the fauna accord with the mode of 
life, whch involves constant Swimming ; thus the animals have 
no organ of fixation, but a well-developed organ of natation. 
Their density, nearly equal to that of water, enables them to 
float between two waters without exerting themselves much. 
Their movements are slow, and thgy escape enemies rather by 
their transparence than by agility. This transparence is, indeed, 
their essential character; they do not generally Show a visible 
point, except that of their eye, which is strongly pigmented with 
black, brown, or red. The quality of transparence may be 
interpreted as a case of mimicry. e s 

The food of the fauna is vegetable or animal. Some feed on 
pelagic algæ, few m species, Axabwna circinalis, Pleurococcus 
angulosus, Fl. palustris, Tetraspora virescens, Palmella Ralfsit, 
but very abundant in individuals; others pursue and eat the 
smallest animal species living in the same waters. . 

The pelagic animals present daily migrations ; swimming nea 
the surface at night, and remaining in the depths by day. Fric 
thought he found, in the Bobemian Jakes, each species. select a 
determinate depth ; neither Pavesi nor the.author have observed: 

“such constancy. The diferept species form groups, or troops, 
where the net makes rich captures, but these banks of animals 
of the same species, have not, at least in the large Swiss lakes; 
a degerminate fixed position. e P 
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As to the maximum depth, at which they are found, Prof. 
Forel has taken them in Lake Leman as deep as 100 and even 
150 metres; at the greatest depths only Draptomus. è 

The optic nefve gf these anim@ls probably suffeis from too 
bright hight, and so théy descend whenever the light of sun or 
moon becomes too strong ;*still, they r@qulre some light to seek 
their prey. In®their mferations they traverse a c@nsiderable 
thiskness of water, What is “he limt of light in freghwater 
lakes? ‘The author showed in 1879, that the taansparence varied 
with @te season; itis much ggeater ga winter than in summer, 
Under thgwigst favourable gonditions, a bright object sinking in 
the water of Pike Leman disappears at about 16 or 17m. depth, 
Paper sensitised with chloride of silvey. gave as hght-limit in 
Lake Leman 45 m. m summer, and “Ico m, m winter. Asper, 
using more sensitive plates (prepared with bromide of silver 
emulsion), found the actinzc rays still active in the Lake of 
Zurich at,gom. and*more. All this, however, does not deter- 
mune the limit of absolute obscurity fSr the retina, and especially 
for the optic nepve ofglower animals 

With reBar® to thegrigin of this pelagic fauna, Prof, Forel 
confidegtly rejects the idea of local differentiation of litttoral 
species in each lake, producing the pelagic fauna of the lake. 
‘Lhe very remarkabkx-character of generality, the almost absolute 
identity of tha pelagic entomostraca in all European lakes point 
to dissemimation and mixture, 

How has this @issemination occuried? Active migration 
from one lake to &pother is madmible, donsidering obstacles 
On the other hand, a passive migra- 
tioa in the state of winter eggs, attached to the feathers of birds 
of passage, ducks, grebes, gulls, &c., explains the transport 
sufficiently. Pavesi has argued against this common origin and 
mode bf dissemination, on account of imegularity in the pelagic 
population of different Italian lakes, certain species being absent 
in certain lakes, while they are represented in neighbouring 
lakes. But this irregularity seems to the author to correspond 
perfectly with the accidental and fo'tuitous character of the 
mode of dissemination referred to. ‘If this mode of transport 
be adiritted, the differentiation of pelagic species 1s no longer 
necessarily locaMsed in the lake in which we find the animals, 
any more than 1n the present geological epoch. This factis very 
important for explanation of the pelagic fauna of certain lakes 
the origin of which is comparatively modern; for our Swiss 
lakes, the glacial epoch forms an absolute limit which prevents 
our supposing a local differentiation of ancient tertiary species, 
and their transformation into our present species ; the origin of 
the pelagic faunas of cerlain Italian lakes of volcanic nature, is 
still more mpdern. But since we are no longer limited to a 
local differentiation of autochthon@us species, we find more time 
and more space for this p®ocess of differentiation.” 

Prof. Forel believes the cause* of differentiation of pelagic 
fauna will be found in a combination of two acts, viz., the daily 
migrations of entomostraca, and the regular local breezes on 
large lakes, There are two such breezes in calm weather, one 
blowing fom the laņd’at night, the other from the water by 
day, Cxrepugeular animals of the shore region, which come to 
swim on the surfacé at mght, are carried ont into the lake by 
the suface-current of the land breeze. By day the light sends 
them down, nd thus they -escape the surface current of the 
breeze that would bring them back to the shore. Carried each 
night further out, thgy become finally relegated to the pelagic 
region, Differentiation by natural selection then operates, and 
after a few generations, there remain only the admirably trans- 
parent animals and excellent Swimmers we know. This differ- 
entiation once effected, the pelagic species is transported by the 
migratory birds fom one country to another, from one lake to 
another, where it is multiplied, if the conditions are favourable, 
Thus we may find, even in lakes too small to possess an alterna- 
tion of breezes, true pelagic® Entomostraca that have been 
differentiated in other larger lakes by the play of such breezes. 
The differentiation of most pelagic species may thus be easily 
accounted for. 

There are two species, however, the authar points out, whose 
origm is not so explained ; these.are the most -beautiful and 
interesting of pelagic “Entomostraca: Zeptodora hyalina and 
Bythotrephes longimanus, These two Cladocera have no known 
parentage in the freshwater species forming either the shore 
fauna of lakes or the marsh or river fagna, We must, with 
Pavesi, seek a marine origin for them. Bythotrephes probably 
descended from a common ancestor with Podon, its ntarest 


parent, and the Lepfodora from.a primitive Daphnis. A 
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How did the passage fiom salt to fresh watgr take place? 
Pavesi supptses closure of a fjord and gradual transformation 
of the lake water in conseqnence. Prof. Forel further suggests 
as possible, passive migration and Siccessivetran'port to lagoons 
less and less sal ; and there yay have been other ways. ° We 
have not the elements for settling*the question. ‘But the 
adaptation to fresh water once accomplished, the dissemination 
of these forms of marine origin has certainly taken place like 
that of other pelagic fresh-water forms, and those ‘avo species 
have so been transported into lakes which have never had direct 
communication with the sea.” : 

There are evident analogies, Prof. Forel remarks in closing, 
between the lacustrian and the marine pelagic fauna ; the differ- 
ences appear chiefly m reletive size and proportions. In the sea 
all is on a large scale; ın lakes, on a small; the number of 
species and of ındıviduals, the size, the extent of the migrations, 
the area of extension. But, with this exception, the general 
laws are the same ın the two analogous faunas. 





UNIVERSITY AND EDUCATIONAL 
° INTELLIGENCE 


Four chairs*in the University College, Dundee, have been 
filied up as follows :—-Mr. Steggall, Fielden Lecturer in Mathe- 
matics, in Owens College, Manchester, was appointed Professor 
of Mathematics; Mr. Carnelly, Professor of Chemistry in Firth 
College, Sheffield, was appointed Professor of Chemistry ; Mr. 
Ewing, Professor of Engineering in the University of Tokio, 
Japan, was appointed to the Chair of Engineering; and Mr. 
Thomas Gilray, M.A., Head Master in English at Glasgow 
Academy, to the Chair of English Literature and Modern His- 
tory. The salary guaranteed to each professor is 500/, 


« THE University of Zirich will, at the end of the current 
winter term, celebrate the fiftieth anniversary of its foundation, 
° 


SCIENTIFIC SERIALS 


The Journal of Anatomy and Physiology, vol. xvii. Part 1, 
October, 1882, contains ---On the lymphatics of the walls of the 
larger blood-vessels, and lymphatics, by Drs. George and Eliza- 
beth Hoggan.—On microcaccus poisoning, by Dr, A. Ogston. 
~-On omphalo-mesenteric remains in mammals, by Dr. W. 
Allen.—On the action of saline cathartics, by Dr. M. Hay.—-On 
a hitherto undescribed fracture of the Astragalus, by Dr. F. J. 
ShePherd.—On a secondary astragalus in the human foot, by 
Prof, W, Turner.—Note on the rectus abdominalis et sternalis 
muscle, by Dr. G. E. Dobson.—On a case of ectopia vesice, 
&c,, in a newly-born infant, by Di, F. Ogston.—On_ nickel and 
cobalt ; their physiological action on the ammal organism. Part 
1, Toxicology, by Dr, T. P, A. Stuart.—A kerato-thyro-hyoid- 
muscle as a variation in human anatomy, by S. G. Shattock.— 
On Cesalpino and Harvey, by Prof. Humphry. 


The Proceedings of the Linnean Society tof New South Wales, 
vol. vil. part 1 (Sydney, 1882), contains: Wm. A. Haswell, on 
the structure of the paired fins of Ceratodus (plate 1),-Notes on 
the anatomy of Mairhinns insolitus and Turacena crassirostris. 
—Wm. Macleay, on Port Jackson Pleuronectidz, with descrip- 
tions of new species; on the fishes of Palmer River; on an 
Alpine species of Galaxias.-E, P. Ramsay, the zoology of the 
Solomons, Part IV. ; on a new species of Mus from Ugi Island; 
contributions to Australasien oology (plates 3-5) ; on the zoology 
of Lord Howes Island; on Apogon guntheri of Castelnau ; on 
some Fijian bird’s eggs,--Alex. Morton, notes of a crutse to the 
Solomons.—Prof. F, W. Hutton, note on Sossarina petterdi ; 
list of New Zealand freshwater shells.—Rev. Dr, Wools, the 
plants of New South Wales, No. 8.—Rev. J. E. T. Woods, 
botanical notes on Queensland; on a new species -of Stomo- 
pneustes, and a new variery of Aipponoe variegata’; on fossil 
plants of Queensland,—J. Brazier, fluviatile shells of New 
South Wales ; a list of Cypræidæ of the Victorian coast.—~Wm. 
Mitten, on some Polynesian mosses.—Rev. C. Kalchbrenner, 
new Australian fungi.—De. J. C. Cox, on the edible oysters of 
Australia. 


Fournal and Proceeding: of the Royal Society of New South 
-Wales, vol. 15, 1882, contains: On the climate of Mackay, by 
H. L. Roth.—Notes of a journey pn the Darling, by W. E. 
Abbott.— Bhe astronomy of the Australian aborigines, -by Rev. 
P. MacPherson.—On ‘the spectrum of the recent comet; on 
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new double-stars ; on the transit of Mercury, November 8, 1881, 
by H. C. Rus#ll.—On the inorganic constituents fram epiphytic 
ferns, by W. A. Dixon,—A census of the genera of plants 
native to Australia,by Bargn Ferd. von Mueller.—On water 
storage and canalisation for the colony, by F. B. Gipps. 


. ~ 
Rivista Sewntifico-Industriale e Journale del Natura¥sia, 
September 15.—Luni-solar influence on earthquakes, by F, L. 
Bombiccı.—On the transformation of electricity into voltaic cur- 
rents, andethe application of these currents, by G., Govo.— 
Doderlein’s ichthyological manual of the Mediterranean, by E. 
Riggio. . 


Archives des Sciences Physiques e Naturelles, September 15. 
~-On the rotatory polarisation of quartz (third part), by MM. 
Soret and-Sarasin.—-The pelagic fauna of freshwater lakes, by 
F, A. Forel.--Researches on the quantity of carbonic acid con- 
tained in the atmospheric air, by E. Risler.—The aw thermo- 
meter arranged with a view to a determination of high tempera 
tures in practice, by H. Schneebeli.—Remarks on M. Louis 
Lossier’s work, entitled ‘‘ Electrolytic Calculations,” by C. E. 
Guillaume.—Geometric proof of the theorem of Wheatstone’s 
bridge. by the same, —Emile Plantamour. $ 


Bulletin deV Academie Imperiale des Sciences dé St. Petersbourg, 
Part xxvii., No. 2,--New researches on artificial double stars, 
by O. Struve.—Topographical observations of Jupiter, by J. 
Kalazzi.—On the oxidation of isodibutylene by hypermanganate 
of potash, by A, Boutlerov,—Observations of the planets 
Jupiter, Saturn, and Neptune in their oppositions in 1881, by A. 
Sowitsch.—Determination of the mass of Jupiter by means of 
observations of the reciprocal distances and the directions of his 
satellites, by O. Backland.—Action of zinc-methyl on chloral, 
by B. Rizza.—De Marci Antonini Commentariis, by A. Nauck, 
~— Hydrological researches (continued), by C. Schmidt. 


Zeitschrift fiir wissenschafiliche Zoologie, Bd. 37, Heft. 2, 
September 27% 1882, contains : Contributions to the anatomy of 
Ankylostoma auodenale (Dubmi) = Dochmius duodenalis (Leuck- 
art), by Wm. Schulthess (plates 11 and 12),—On the ontogeny 
of Leniera filigrana (O. Schmidt), by Wm. Marshall (plates 13 
and 14).—-Contribution to a knowledge of the structure and 
functions of the heart ın osseous fishes, by Kasem-Beck and 
J. Dogiel, of Kasan (plates 15 and_16).—Contribution to a 
knowledge of the cestoid worms, by Dr. Z. von Roboz (plates 
17 and 18).—Comparative embryological studies of Elias 
Metschnikoff, No. 3, on the gastrula of some Metazoa (Echinus 
miliotuberculatus, Lineus lacteus, Phoronis hippocrepina, Poly- 
gordius flavocapitatus, Ascidia mentula, and Discoporella radiata 
(plates 19 and 20). 


Morphologisches Jahrbuch eine Zeitschrift fir Anatomie und 
Entwickelungsgeschichte, bd. viti. heft 2, 1882, contains :—Con- 
tribution to the Angiology of the Amphibia, by Dr. J. E. V. 
Boas (with plates 6 to 8).—-On tbe nasal cavities and the 
lachrymo-nasal canals in the amniotic vertebrata, by Dr, G. 
Born (with plates 9 and 10),—New foundations for a knowledge 
of cells, by Dr. A. Rauber (with plates 11-14).—Observations 
on the development of the crown of tentacles in Hydra, by H. 
Jung. 








SOCIETIES AND ACADEMIES 
LONDON è z 


Linnean Society, November 2,—Sir J. Lubbock, Bart., in 
the chair.—Prof. J. C. Ewart, G. Fry, and Lord Walsingham 
were elected Fellows of the Society.—Mr. A. P. W. Thomas 
drew attention to a series of specimens under the microsaope, 
and diagrams illustrative of the life history of the Liver Fluke 
(Fasciola hepatica), His experiments show that the embryos of 
the Fluke, as free Cercarize, burrow into and develop within 
the body of Linneus truncatulus, and thereafter pass with the 
herbage into the stomach, and ultimately liver of the sheep, 
Salt added to the sheep’s diet is found to act as a prophylactic, 
—-Mr. W. T. Thiselton Dyer exhibited specimens and made 
remarks on-the plant producing Cassia lignea, and on the native 
implements used in the collection and preparation of the Cassia 
bark in Southern China.—Mr; C. T. Druery showed two proli- 
ferous forms of Athyrium filix femina, a family hitherte re- 
markable for its unproliferous nature. Both exampls appeared 
simultaneously ; not the least significant feature being their 





xtreme precocity, singe bulbil-bearing ferns are proliferous- 
usually only on their mature fronds.—Mr. F., Crisp ex- 
hibited preparations in illustration of the views of Drs. 
Loew” and Bokormy on the diffewence between dead and 
living protoplasm, viz. the power of 4he living organism to 
reduce silver salts in # Pry dilute arkaline solution.—Prof, -E. 
Ray Lankester extfibited and made ‘*remarks*on a series of 
maring ofyanisms dredged by hên, las} summer, in the fjards 
of Norway. Of ghese may bg mentioned a branch of Paragorgia 
arborea, three feet acrossg specimens of the same in spit, as 
also of Lophelia prolifera, Amphiheria ramea, geerter nor- 
vepicus, Primnoa lepadifera, and Paramuricia ramosa, both 
dried, and also with the polyps preserved ig spirit. e-collec- 
tion also included some Very:large new forms of. Foraminifera 
specimens of Ahizocrinus,Lofotensis, of the aberrant mollusca 
Neomenia and Chetoderma, and of Rhabdopheura Normani, be- 
sides a large series of sponges and Asteroiflea.—Mr. T. Christy 
exhibited a living specimdh of the Japanese peppermint plant, 
which yields the Menthol of commerce, this being the first plant 
grown in this country. Mr, Holmes” mgptimed@th% although 
this mint did not differ in botanical characters from Mentha 
arvensis, it had a strong peppermint odour ang’ flavour, 
which were not found in the specimens rowing either 
in Europe or India, He therefore proposed that the plant 
should be named A. arvensis, var, piperaneus by way- of 
distinction,—Mr. J. G. Baker showed a @pecimen of Lyco-- 
podium complanatud& collected in Skye by* Prof. Lawson.— 
Sir J. Lubbock then read his tenth comynunication on the . 
habits of ants, bees, and wasps, a notice of which ap- 
peared in our Jast issue, p.‘46.—A paper was read on 
medicinal plants of North-West Queensland, by W. E. 
Armit. Among these is a species of Aristolochia ‘and a 
Croton; also Grewia polygama, a specific for dysentery; 
Careya arborescens, used for poultices; Arythree australis, and 
Andropogon citriodora, tonics in febrile complaints; and Æu- 
phorbia pilulifera and Datura australis, valuable in’ cases of 
asthma.—A remarkable malformation of the leaves of Beyeria 
opaca, var. nearis, from Yorkes Peninsula, South Australia, 
was described by Mr. Otto Tepper.-Dr. F.* Day exhibited 
specimens in illustration of a paper read by him, on variation 
in form and hybridism in Salmo /ontanalis.—~Mr. H. N. Ridley 
afterwards read some teratological notes on a Carex, a Grass, 
and an Equisetum : 


Zoological Society, November 14 —Prof. W. H. Flower, 
F.R.S., president, in the chair.—A letter was read from Mr, 
E. L. Layard respecting a specimen of Schenicola platyura re- 
ceived by the British Museum from the late Ma Cuming,— 
Prof. F. Jeffrey Bell exhibited? some examples of Lymnaus irun- 
catulus, lately discovered to bẹ the chi€f host of the larvee of the 
sheep-fluke,—Prof. Flower exhibited and made remarks upon 
the skull of a young chimpanzee from Lado, in the Soudan, sent 
to him by Dr. Emin Bey, which exhibited theedeformity called 
‘* Acrocephaly,” associated with the premature closure of the 
fronto-parietal suture,—Mr, H. E. Dresser exhibited eand made 
remarks on specimens of Melitophagus jochms, Reichenow, 
and Merops dresseri, Shelley, which he showed to be identical. 
A communication was redd from Mr. W. A. Forbes containing 
some supplementary notes ‘on the anatomy of the Chinese Water ` 
Deer (Hydropites tnermis)—A communication was read from 
the Rev. L. Baron, containing notes on the habits of the Aye- 
Aye of Madagascar in its native state.~Mr. G. E. Dobson read 
a paper on the natural position of the family Dipodide, which ` 
he maintained to be with Hystricine, and not, as generally sup- 
posed, with the Murine Rodents, and to be most nearly allied to 
the Chinchillide.—Prof. F. Jeffrey Bell read a paper on the 
genus Psolus, relating its literary history, and giving an enume- 
ration of the described species., Attention was directed to the 
extensive distribution of Z. fadricit, and to the variations during 
growth. After the description of other known forms, two new 
species (P. peronii and P, ambulata) were described; for the 
latter a new sub-genus was suggested, and the genus itself was 
divided into three sub-generic groups.—A second paper from 
Prof Bell contained an account of a Crinoid from the Straits of 
Magellan, obtained by Dr. Coppinger during the voyage of 
H.M.S. Alert, which was referred to a new variety of Antedon 
eschrichti of the' Arctic seas,—-Mr, W. H. Neale read some notes 
on the natural history of Franz-Josef Land, as observed in 
1881-82, -during theestay of the Æzra expedition in that land.— 
Dr. Gwyn Jeffreys read the fifth part of his list of the Mollusca 
procured during the expeditions of H.M.S, Lightning: and 
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Porcupine. This part, which, embrace the species from the 
Solenoconchia to the Calyptræidæ, comprised sixty-nine species, 
of which twenty two were now for the first time descriged o1 
figured. The gengraphiaal, hydrégraphical, and geological 
range of all these speci&s was given, as in his former papers ; 
and the author especially noti ed tf “yomts of agreement 
between the deep-water Mollusca from the Ame@ican and 
Euyppean expeditions ,, ° . 

Physical Society, November * 1.— Prof. ©lifton, president, 
in thdthair.—Prof, Rowland, @f Balt®more, exbibited a number 
of his ne eqncave gratings for giving a diffraction spectram. 
He explaingd the theory of their action. * Gratings can be rnled 
on any-surface if the lines are at a proper distance apart and af 
the proper form. The best-surface, however, 1s a cylindrical or 
spherical one. The gratings are solid-slabs of polished speculum 
metal ruled with lints equidistant by a special machine of Prof. 
Rowland’sinvention, An account of thjs machine will be published 
shortly. The number of hnes perinch varied inthe specimens shown 
fron 5000 tg 42,00, but hjgher fumbers can be engraved by the 
cutting diamond. Cireqweat advantage of their use is that the rela- 
tive wayg-lengths can be measured by the micrometer with great 
accuracy. Pheauthor has designed aningeniousmechanicalarrange- 
ment for keeping the photographie plates in focus. In this way 
photographs of great distinctness can be obtained. Prof. Rowland 
exhibited some ro inches long, which showed the E-line doubled, 
and the large B grofps very clearly. jLines,are divided by this 
method which havéever been divided before ; and the work of 
photographing takes a mere fraction of the time formerly ræ- 
quired. A photographic plate sensitive throughout its length is 
got by means of a mixture of eocene, iodised collodion, and 
bromised collodes.’ Prof. Rowland and Capt. Abney, R.E., 
are at present engaged in preparing a new map of the whole 
spectrum with a focus of 18 feet. In reply to Mr. Hilgar, F.R.A.S., 
he stated that if the metal is the true speculum metal used by 
Lord. Rosse, it would stand the effects of climate he thought; 
but if too much copper were putin it might not. In reply to 
Mr, Warren de la Rue he said that 42,009 was ‘the largest 
number of lines he had yet required to engrave on‘the metal.— 
Prof. Guthrie réad a letter fom Capt. Abney, pointing out 
Prof, Rowland’s plates gave clearer spectra than any others ; 
they were free from “ghosts” caused by periodicity in the 
ruling ; and the speculum metal had no particular absorption. — 
Prof. Dewar, F.R.B., observed that Professor Livemg and he 
had been engaged for three years past in preparing a map of the 
ultra-violet spectrum, which would soon be published. He con 
sidered the concave gratings to make a new depaiture in the 
subject, and they would have greatly facilitated the,preparation of 
his map.—Mr. W. R. Browne then read a paper on the conser- 
vation of energy and centr@l forces., He showed that the doctrine 
of the conservation of energy necessarily involved central forces 
and could not be proved unless qn the assumption of a system of 
central forces. This involved the hypothesis of Boscovich that 
matter consists of a collegtion of centres of force, and the author 
criticised the objegtiong of Qlerk Maxwell, Tait, and otheis to 
Boscovicli’s theory. ‘The paper will appear in the Transactions 
of the Society. —Prof. S. P, Thompson read some historical 
notes on physics, in which he showed that the voltaic arc between 
carbon points Was produced by a Mr. Etienne Gaspar Robertson 
(whose name indicates a Scotch origin) at Paris in 1802, This 
reference 1s found in the Fournal de Paris for that year. Lako- 
ratory note-books at the Royal Institution, however, are said to 
show that Davy experimented with the arc quite as early. The 
experiment usually attributed td? Franklin of exhausting air from 
a vessel of water -‘‘ off the boil” and causing it to boil afresh, is 
found in Boyle's ‘New Experiments touching the Spring of the 
air. Prof, Thompson also exhibited an early Reis’s telephone, 
made by Philip Reis in 1861 Frankfort, and designed to 
transmit speech. It was modelled on the human ear, one form 
of transmitter being a rudely-carved wooden ear, with a tympan, 
haxing a platinum wire behind, hard pressed against a platinum- 
tipped adjustible spring. Prof. Thompson showed by various 
proofs that words were actually sent by that and similar 
apparatus, e 


Meteorological Society, November 15.—-Mr. J.K. Laughton, 
F.R.A.S., president, in the chair.—Eleven new Fellows were 
elected, viz, Rev, J. Brunskill, F. B. Buckland, C, F. Casella, 
W. H. M. Christie, F.R.S., A, Cresswell, R. S: Culley, C. 
Morris, O. L. O’Connor, H. Parker, F.Z.S., A. Rowntree, and 
D. R. Sharpe.—The papers read were: On certain types of 
British weather, by the Hon, Ralph eAbercromby, F.M.S, The 








author shows that there is a tendency of the weatleer all over the 
Temperate Zone to occur in spells associated with certain types 
of pressure distribution, In Great Britain there are at least four 
persistent types—the southerly, thewesterly? the ttortherly, and 
the easterly. In,spite of much,fluctuation, one or other of fhese 
types will often continue for weeks fogether, and tend to recur 
at tlfe same date every year. The value of the recognition of 
type groups is shown in the following ways :—(z) They explain 
many phenomena of weather and many popular psognostics ; 
(2) ın some cases they enable forecasts to be issued with greater 
certainty and for a longer time ahead ; (3) we can by their means 
correct statistical results by giving the real test of identity of 
recurrent weather which no single item such as heat, cold, rain, 
&c., can do; (4) they enable us to treat such geological questions 
as the influence of changing distiibution of land and sea on cli- 
mate in a more satisfactory manner than any other method.—On 
the use of kites for meteorological observation, by Prof. E. 
Douglas Archibald, M.A., F.R.S. In this paper the author 
advocates the use of kites for meteorological observation, and 
describes the mode in which they may be best flown so as not to 
be mere toys, but scientific instruments, capable of ascending 
to great heights, remaining steady in currents of varying velocity, 
and of being magipulated with ease and rapidity by the observer, 
—The meteorology of Mozufferpore, Tirhoot, 1881, by Charles 
N. Pearson, F.M.S. 


Institution of Civil Engineers, November 14.-—The pre- 
sident, Sır W, G. Armstrong, C.B., F.R.S., in the chair.—The 
paper read was on “€ Recent Hydraulic Experiments,” by Major 
Allan Cunningham, R.E., Honorary Fellow of King’s College, 
London. 
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Physical Society, October 3.—Prof, Roeber in the chair. 
Dr. Koenig had already reported in a previous session on the 
Leukoscope, designed and constructed by Prof, Helmholtz, and 
communicated now the 1esults of his further experiments with 
this instrument. It consists essentially of a cale-spar-rhomboid, 
a plate of quartz, and a Nicol’s prism. A lummous pencil 
entering the cale-spar is split up into two rays polarised at right 
angles which traverse the quartz-plate and the Nicol. When 
spectroscopically analysed, these rays show two spectra of 
absorption-bands, in the spectrum of the one pencil at points 
where in the spectrum of the other pencil the intensity is 
undiminished, and vice versdé, so that the two spectra super- 
posed would give a continuous spectrum. The number of 
bands increases with the thickness of the quartz, and they are 
shifted by rotating the Nicol. The modus operandi then is to 
put in a quartz plate of such a thickness, and to rotate the Nicol 
so much that in each of the spectra the colours that are not 
blotted produce together white light. When different sources 
of light are examined with the leukoscope, the different amounts 
of rotation of the Nicol are required for ,effecting a conformity 
of the two images, the relative quantity of certain rays being 
different in every different light, the prevailing tint belonging 
therefore to the one, and not to the other spectrum, Further 
experiments having proved that the plate of quartz could remain 
unaltered, the rotation angles of the Nicol were a gauge of the 
quality of colours of the light examined. Dr. Koenig has tried 
in this way a series of sources of light, and found the angles 
wanted for homogeneity of the white images to be as follows :— 
With stearin candles = 71°'20; with gaslight = 71°°5 ; with 
electric arc light = 79°; with magnesium light = 86°; with 
solar light = 90°°5; with burning phosphorus aid Drummond 
lime-light the angles were between gas and electric-arc light, 
The succession of the sources of light thus stated coincides 
strikingly with the results of spectro-photometric measurements 
of Pr®f. Pickering. The fact that the magnesium light 1s more 
like the solar light than the electric arc light quite conesponds 
with the known fact that of the aniline dyes, scarcely distin- 
guishable by gas-light, the greatest pait can be perceived by 
electric light, but not all, viz. the so-called bronze hues ; whereas 
by the magnesium light they are all as well distinguished as by 
solar light. Furthermore Dr. Koenig has made many measure- 
ments with the leukoscope on different electric incandescent 
lights ; with Swan’s lamp and Edison’s lamp he gave the results 
of his experiments in tables in which the strength of the current, 
the intensity of light, and the angles of the leukoscope were 
indicdted. [Krom these numbers it follows that luminosity aug- 
ments at first at a much greater rate with increasing strength of 
current than the latter ; by doubling the strength of the current 
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the illuminatieg power was increased about sixty-fold. The 
angles of the leukoscope became likewise greater with the rising 
intensity of the light in such a manner that a curve traced with 
the light interfsities “As abscistxe and the angles as ordinates is 
concave to the abscisse gnd approaches agsymptotically - a 
maximum near: 78°, an angle approximately equal to the angle 
(79° of the glowing carbons of the electric arc light. ‘The 
measurements with a Siemens’ incandescent lamp gave also 
numbers Which could be represented by a similar curve. 


PARIS: ‘ 
Academy of Sciences, November 13.—M. Jamin in the 
chair.—The following papers were read :—Results .of experi- 
ments made with electric candles at the Exhibition of Electri- 
city, by M, Allard and others, The systems examined, those of 
Jablochkoff, Jamin, and Debrun, now produce nearly the same 
economical results.—-On the reproduction of osmides of iridium, 
by M. Debray. Osmium and iidium may crystallise together 
in all proportions, without the form of their combination being 
altered. They are then isomorphous, And natural osmides 
may be true isomorphous mixtures, belonging to the cubic sys: 
tem, notwithstanding the hexagonal appearance of certam varie- 
ties (but this view is given with reserve, natura? osmides being 
of complex composition).—Report to the Bureau des Longitudes 
on the approaching eclipse of May 6, 1883, by M. Janssen, 
—Note on the- tellurie Jines ‘and the. spectrum of aqueous 
vapour, by M. Janssen. He recalls his own method, based on 
study of the spectrum cf water vapour in a tube; he 1s now 
working at it. The ¢el/uric lines (so called by him) are histori- 
cally quite different from the bands of Brewster; (an expres- 
sion of M. Cornu’s seemed to affirm their equivalence.) 
~-On the currents produced by nitrates in igneous fusion, 
in contact with red hot carbon, by M. Brard. Owing 
to the tendency of fused nitrates to spread in heated 
bodies;. a: cugent may be- had if a short carbon rod with 
one end-put.in the nitrate has only the other end incan-. 
descent ; also if fused nitrate in a metal capsule is placed on 
burning carbon’ (the nitrate soaks through, so that the outer 
surface of.the capsule becomes quite moist); indeed, such a. 
capsule merely hung over a centre of combustion gives a current 
(from the nitrate bath to the outer surface of the capsule), The 
effectis improved by. putting . plumbago, or lampblack, on the 
outside, and covering. all with metallic foil. Nitrates kept in. 
fusion have great fixity.—Chemical studies on the white beet of 
Silesia: (continued), by M.. Leplay,—Observations made during, 
the total eclipse of the sun of May 17, 1882, by M. Tacchini.. 
He gives a résumé of his memoir, which will shortly appear.— 
On: Abelian differential equations in.the case of reduction of. the 
number of periods, by M. Picard.—On a theorem of M. Tisserand, 
by M. Stieltjes.—Extension of the problem of Riemann to hyper- 
geometric functions of.two variables, by M, Goursat.—On the 
development of ‘functions in series-of other functions, by M. 
Hugomiot.—-On the exactness of measurements.made with the 
mercury thermometer, by M. Crafts. The- pressure (of the air) 
has little influence: Permanent elevation of the fixed .points, 
. produced at a high temperature, prese: ves the thermometer.against, 
the influence of heat, inthis respect, at lower temperatures.—Con-~ 
clusions of hydrodynamic experiments in imitation of phenomena 
of electricity and magnetism ; reply to a note of M. Ledieu, by 
M. Decharme. The theory of waves seems to him to he ‘ the 
cecret of nature,” and’he places the -results of his experiments 
against the unverified ideas of M. Qedieu:—Electric deforma- 
tions of quart®, by MM. Jacques and Curie: With delicate. 
apparatus, they observed and measured. such deformation when 
a charge was given to two pieces of tin. at the opposite ends. of 
the electric axis, The dilatations measured agreed satisfactorily 
with thosg calculated from the- electricity liberated.—Ore the 
electrification of. air, by M..Mascart. In the Amphitheatre of 
the College.of France he electrified the air by discharging a 
Leyden jar with a flame, during ten seconds; another flame, 
8m. off, communicated with an electrometer in an adjoining, 
hal. The maximum.deflection m the: latter was reached in 


-~ about a quarter.of an-hour ; then there was slow diminuuon, .but 


after two hours 1-20th of the maximum still remained. ‘The, 
electrified: gas probably rises. and is diffused like smoke. To 
study the lower atmospheric layers, the’ potential should -be de- 
termined in a large-inclosure formed of metallic netting, con- 
nected with the ground.—-On atmospheric nitrification, by MM.. 
Muntz and Aubin. ‘A constant absence of nitrates im meteoric. 


waters’ was observed: at: the.top.of the-Pic du Midi (nearly 
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3000m.). A comparisom of thunderstorms shows the summit 
to be generally above them. Atmospheric nitrification is 
probalgy produced in the lower regions of the air.—On the đe- 
composition of phosphates afa high temperature by sulphate -of 
potash, by M. Grandeay.—Point of sOlidification of various 
mixtures of naphthaJine fand stearic ‘acid, by M. Courtonne.— 
On œnocyĝnine, by M. Maymend.—On®the cau% of liberation 
of oxygen from oxygenated water by fibrjne; influence of hydgo- 
cyanic acid exhausting the aotivity of fibrine, by M. Béchamp. 
He shows that the fibrine lpses sqmewhat ; and that it no deffger 
decomposes oxygenated water nor ,fluidifies starche gor gives 
bacteria,—On the signification of the polar cells of insects, by 
M. Balbiani.—On the wso-dilator reflex af the ears by MM. 
Dastre and Morat.—-Phendmena of death from cold in Mam- 
malia, by MM, Richet and Rondeau. The respiratory and 
cardiac functions may be suspended for half an hour, without. 
death certainly ensuing. “ (Rabbits, shaved (rasés), werg inclosed 
in flexible tin tubes, through which flowed salt water cooled to 
~7° C.).-~Analogies and differénces between curare and strych- 
nine, as régards their physiological actignly te uty.—On 
the causes of migration of sardines, by M, Launette. Each 
migration is normally under the two conditions of fo8d.and 
temperature: combined.—Contribution to the geelogidal history 
of the iron of Pallas, by M. Meunier. a 
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Imperial Academy of*Sciences, Octoh¢er 12.—V. Oppol- 
zer, finding the reduction to infinitesimal arcs of vibration at 
pendulum-ohservations.—H. Kreuter, computation of the trajec- 
tory of the comet 1771.—V. Barth and T. Schreder, on the 
behaviour of benzoic acid if dissolved in caustic potash.-—N. 
Herz, the theory of computations of the trajectory of a coret. 

October 19.—R. v. Lendenfeld, on a new self-registrating 
thermometer.—V. Oppolzer, on an eclipse» of ‘the sun men- 
tioned by Archilochos.-W. Demel,. on the Dopyrlerite of 
Ausser (Styria).—W. Gintl and F. Reinitzer, on the constituents. 
of the leaves of Fraxinus excelsior; La 
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THE YNDIAN SURVEY. 


General Report on the Operations ¥ fig S urvey, of India” 


during 1880-81. 61 pp. Report, 93 pp. Appendix, and 
22 Plates, (Calcutta, 1882. X ‘ 
Ts Report for 1880-8 (the fourth since the various 
bi¥ifches of the Indian Survey were amalgamated) 
shows as tisual a good amount of useful work done in the 
year, and contains also many points of general interest. 
There were in all twenty-nine field-parties and six large 
head- -quarters offices. The whole out-turn of work cannot 
be shortly stated, and the total ost is not given; but it 
appears {pat ghere weze 229765 square miles surveyed 
topographically,” square miles m great detail, besides 
much Mimor and special work, also that eleven Revenue 
Branch parties surveyed 11,326 square miles at a cost of 
about 81,0009. 
. The principal iangulation of India proper as designed 
by Col. Everest, Zas now deene@finished. The result is 
shown on a skeleton map, which is itself a wonderful 
sight, There is a continuous “chain” of triangles right 
round India proper, connected across by many meridional 
and gast to west “chains,’-the longest being from 
Mussoorie to Cape Comorin (say 1600 miles north to 
south), and from Chittagong to Kurrachee (say 1800 
miles east to west). Outside India proper there are five 
important extensions, viz. (1) to Kandahar and Khelat ; 
(2) over Kdshmpfr ; (3) up the Indus beyond Leh; (4) up 
the Brahmaputra to Sudya ; and (5) a coast “chain” 
from Chittagong to Tenasserim. This great work, now 
finished, is one of which India may well be proud. 

Certain important changes of procedure are being in- 
troduced in the general survey work, viz.: (1) All the 
topographical work is being brought to a uniform system; 
-(2) Fieldbooks are gradually giving way to direct plotting 
of detail in the field wigh advantage i in speed of work and 
economy ; (3) Special riverain* survéys will in future be 
made; (4) Local agency is being triedefor detail work ; 
this last measurt is expected to effect great economy in 
the survey “of Burma, for which at present a staff of 2500 
men is taken, from | Calcufta and back again each season. 

Great difficulties often beset the parties in the wilder 
parts of thg country. Many parts are extremely un- 
healthy, and the parties often suffer severely from fever, 
&c. In a few parts the roughness of the country, in 
others climatic conditions, render travelling exceptionally 
difficult, eg. travelling ing the hot wind across the 
“Rann” (great salt desert) of Katch is dangerous to 
both man andebeast. In a few parts even in India 
proper, eg. among the wild Bhils, the surveyors are 
looked on with suspicion anf sometimes attacked. The 
greatest praise is due to men who carry out their field- 
work through such difficulties as these. 

In general a survey party now accompanies every 
military expedition ; thus some extension of geographical 
and trigonometrical work was done in 1881 by parties 
sent with the Mahstid Wazírí expedition and with the 
troops at Kandahár., A curious difficulty has arisen in 
that the modern use of the heliostat in military signalling 
almost precludes its use for survey stations along With 
an army. . e 
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Self-registering tide-gauges with 5 “feet barrels have 
been set up at fourteen places, and have worked well as 
a whole. Tide registrations @nostly from older instru- 
ments) for twegty-three yeags in, all have béen anal¢sed 
by he harmonic analysis at enormous labour. The dis- 
cussion shows (for the first time) the existence of a 
“lunar fortnightly tide” as had been expected,from the 
tidal theory. Tide-tables for 1882 were published for 
fifteen ports. 

The tidal stations of Madras and Bombay have been 
connected by “levelling” right across the peninsula with 
the curious result that the mean sea-level at Madras 
appears to be 3 feet above that of Bombay. The cause 
of this is still a subject of inquiry. It is really a very . 
curious question. Thus, it is said that “there can be no 
sensible differences of level,” że. as determined by 
levelling, “because the causes by which they would be 
produced must equally affect the spirit-levels of the in- 
struments and the water-levels of the ocean,” so that had 
the “levels been carried, without error, along the ‘coast 
line from Bombay . . .-to Madras, they must have shown 
identity of sea-level, &c.” On the otber hand it is also 
said that “the Western Ghats are a source of attrac- 
tion, which, if not counteracted; must raise the sea-level 
at Bombay’ no less than 31 feet above the mean sea:level 
at Madras.” The difference (which should be zero?) is 
attributed to odservation-error, and chiefly to the effect 
of the oblique sunlight illuminating the tw@ ends of the 
instrument-bubble unequally: thus it is said that an error 
of only 1°2 seconds in levelment (a very minute quantity) 
at even one-fourth of the instrumental stations would 
produce the total error in question. 

An interesting improvement has been introduced in the 
engraving branch, viz. in steel-facing the copper-plates, 
and is said to be very successful. Apparently engraving 
on topper is still largely used (as also in the British 
Ordnance Survey), but it would seem that this tedious 
and costly process must give way to some of the rapid 
and cheap photographic processes. The Indian Survey 
is also utilising the latter very largely, with the wonderful 
result that ‘“‘at present publication may, and frequently 
does, follow the survey in a few days.” There is a curious 
instance of the possible saving in departmental manufac- 
ture, in that about 334% has been saved by making up 
collodion in the office instead of purchasing it, 

Of underground temperatures it is noted that at Dehra 
the maxima occurred at the three depths, 6'4, 12°8, 25°6 
feet, about September 20, October 1 5s and November 15 
respectively (the maximym in the air being probably in 
June ?). 

An extraordinary outburst of solar spots, covering 630 
million square miles, was observed to take place on July 
25, 2881, within a period of thirty-seven minutes ; it is 
rare that so grand an outburst is so closely located 
in time. 

The Indian Survey was ss well represented at the Venice 
Geographical Exhibition. The whole collection sent 
seems to have excited great interest, especially the tidal 
instruments which were connected with the Main Canal 
so as to be shown in actual work. This exhibition brought 
to light a striking difference in recent practice of con- 
struction of instruments in England and on the Continent , 
in that recent improvements in graduating circles are so 
° e F 


98° 


e 


NATURE | i 


‘ [Wov. 30, 1882 


A E tt I tt 


great as to lead to the general adoption (by continental 
makers) of small circles with powerful reading micro- 
meters in place of large cjycles with verniers. 

Aavery simple process of making relief maps in Germany 
is described, viz. by cuttihg oùt contour strips from a con- 
toured map, and pasting each on to cardboard cut to 
same outline. Altogether the Report is a very interesting 


one, ALLAN CUNNINGHAM 


GREEN'S “GEOLOGY” 

Geology. By A. H. Green. Part I. Physical Geology. 
Third and Enlarged Edition. (London: Rivingtons, 
1882.) ` 

TUDENTS of Geology will welcome this third and 
~? much enlarged edition of Prof. Green’s excellent 
text-book, though they may at first sight regret the 
exchange of the old convenient manual form of the book 
for that of the present handsome and well-printed octavo. 

One of the first features that strikes the reader in this 

new issue of the work is the large augmentations made 

to the lithological sections. In fact this part of the 


_treatise may be said to have been re-cast and almost 


wholly re-written. The author devotes 150 closely printed 
pages to crystallography and the description of minerals. 
It may be open to question whether the full details which 
he gives to the crystallographic characters of minerals are 
not rather out of place in a geological treatise. They are 
not ample enough for the mineralogical student, and the 
geologist who takes up the subject must necessarily study 
text-books of mineralogy, where they are given at much 
greater length. Prof. Green, however, has put them so 
clearly and succinctly that this portion of his book cannot 
fail to be of use. 

Some changes have been made in the arrangement of 
rocks. The non-crystalline or derivative rocks now gome 
first-~a grouping which no doubt has its advantages in 
teaching, particularly in elementary classes, but which is 
not that usually employed in petrographical works After 
briefly describing the lithological character of the non- 
crystalline rocks, the author, following his original plan, 
proceeds to discuss the mode of formation of these rocks, 
dealing first with denuding agents and their work, and 


„then considering the manner in which the denuded mate- 


rial is aggregated into rock-masses. In these sections he 
brings his subject abreast of the onward march of the 
science. Another change in the original treatment of his 
subject occurs in the author’s chapter on the “ confusedly 
crystalline rocks.’ He has ngt been so happy in his 
choice of a title for them as he has been in his descrip- 
tion of their general characters, After giving an account 
of the lithological features he proceeds to discuss their 
modes of origin, dealing first with volcanoes recend and 
extinct, then with earthquakes (though one wonders what 
these have to do with a description of crystalline rocks), 
next with plutonic rocks which, however, are rather in- 
adequately discussed. The chapter on metamorphic 
rocks has been carefully revised,’and may be commended 
to the student as an admirable ‚summary of what is at 
present known on this subject. The chapter upon the way 
in which rocks came into their present positions was one 
of the best in the first edition of the book. Its excellence 
has now -been increased by a thorough revision. For 





practical insight intogthe structure of the earth’s crust it 
is unsurpassed in any treatise known to us. 

Préf, Green more than makes up for thg curious omis- 
sion in the first edition of any memtidn of mineral veins. 
We doubt, howevef, fhe advant&ge of inserting minute 
descripti8ns of metallic eres ip a general geological text- 
book.” The author would do wells îm his next editioif to 
give references to the Gontinental works on mininggpar- 
ticularly to some of the numerpus treatisesswkjch have 
been published in Germany. Chapter XIII. eétains its 
place as a valuable a¢ceunt of how thépresent surface of 
the ground has been produced. The last two chapters 
discuss the former fluidity and present’ condition of the 
earth's interior, the cawse of upheaval, contortion, and 
metamorphism, and the origin of the changes of climate 
which have taken place during’ geolpai#altinfe. These 
parts of the book are exceedingly well done. Thqauthor 
has held the balance fairly between contending disputants, 
and sums up the evidence with conspicuous, and judicial 
impartiality. Altogether, he may be congratulated on the 
appearance of this editign of his text-bodk, which sustains 
and extends his reputation as an exponemt of his favourite 
science. 


t . 
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'OUR BOOK SHELF : 


A History of British Birds. By the late William Yarrell. 
Fourth Edition, Revised to the end of the Wryneck, by 
Alfred Newton, M.A., F.R.S., continued by Howard 
Saunders, F.L.S., F.Z.S. Part XV. (London: John 
Van Voorst, November, 1882.) 


» 

THE fifteenth part of the new edition of what the 
British ornithologist fondly calls his “Yarrell” con- 
tains the final contribution of Prof. Newton to this 
work, and the first pages of the portion which Mr: 
Howard Saunders, his successor in the editorship, has 
undertaken. ` Few of the subscribers, we believe, will be 
much pleased with the change of authorship of their 
favourite work of referencg, No living writer, it may be 
confidently asserted, is so compgtent to prepare a new 
edition of “Yarrell’s British Birds” as Prof. Newton, 
and the conscieptious care with which he has laboured 
upon the two volumes now tompleted must be patent to 
all who consult them, At the same time‘it should not be 
forgotten that time is an element 4n all human matters , 
not even excepting books on British Birds. When, there- 
fore it is considered that nearly eleven*years have elapsed 
since Prof. Newton commenced his new edition, and that 
only the first half of the work is now completed, it is 
obvious that the Professor has not acted unwisely in sur- 
rendering the second half to an editor who is able to 
devote more time to the undertaking. 

Mr. Howard Saunders, if is generally understood, 
intends to issue the two final volumes of the new edition 
in two years, and if his health and strength permit, will 
doubtless accomplish his task within the“allotted period. 
In this his large practical knowledge of the bird-life of 
Southern Europe, as well Æ his well-known familiarity 
with modern ornithological literature, are likely to be of 
the greatest assistance. 

Mr. Saunders commences his second volume with the 
pigeons, and gives us an excellent account of the four 
British species, as also of the American passenger pigeon, 
which can’ only be looked upon as one of our rarest 
stragglers from the New World. When, however, he 
says'that all true pigeons lay two eggs he must have for- 
gotten that the crpned pigeons, and the numerous forms . 
of fruit-pigeons are, so far as is known, content to lay but 
one. There is therefore no good reason. for calling the 
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Columbæ “ Bipositores,? aseone of ®ur systematists has 
proposed to do! After the pigeons Mr. Saunders places 
the sand-grousg as’ an intermegiate order betwee the 
Columbze and Galine” This is certainly a better plan 
than that adopted by some of the mose ardent reformers 
of the ornithic system--of uniting the gand-growse in the 
same group with the pigeons,”and thus spoMing the 
symmetry of the order’ Columbg. In thig and in other 
partmlars the new Editor of “ YẹrrelPs Birds” show” a 
judicious igit, which capnot fail to make the results of 
his labourg generally acceptable. 


Episodes in the Life of an Indian Chaplain. By a 
Retired Chaplain. (London: Sampson Low, Marston, 
- Searle, and Rivington, 1882.) 


THIS interesting narrative of theeadventures and vicissi- 
tudes of a devoted and single-minded Indian Chaplain, 
appears te befadgfessed to two classes of readers. A 
considerable portion must be considered more or less 
theologfcal, and hence not applicable to the columns of 
NATURE ® buteunning throughout the unambitious work 
is a considergble residue of facts and observations relating 
to zoology, which are never tiresome and sometimes 
eriginal. In th@ days of his _ boyhood our authors 
leisure time wag,given to his different collections of 
natural history ånd antiquities, ? and after many years’ 
official duties he seems to have once more resumed his 
early tastes, on his appointment to the curatorship of the 
museum and secretaryship of the public gardens belonging 
to the Maharajah of Travancore. It is whilst employing 
his leisure in this vocation that the reader experiences 
more of the naturahst and less of the chaplain, but both 
phases are so kindly and modestly described, as to disarm 
criticism and at the same time promote an amiable 
impression of the writer. 
» 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible foropinions expressed 
by his correspondents, Neither can he undertake to retur, 
or to correspond with the writers of, rejected manuseripis, 
No notice is taken of anonymous commumcations. 

[The Editor urgently requests correspondents to keep their letters 
as short @s possible. The presure on “his space is so great 
that wt is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 

: Sir George Airy on the Forth’ Bridge 

SIR GEORGE AtRy’s letter (vide NATURE, vol. xxvi, p. 598) 
criticising Messrs. Fowler and Baker’s design for the Forth 
Bridge ıs $ impértan® thae I think it but right, as I am not 
without experiénce og the subject, to make some remarks on the 
subject of it. Sir George Airy states :— 

I. ‘That the proposed construction is, as applied to railway 
bridges, entirely novel.” This is not quite exact. There are a 
number of cantilever bridges in America ; and I have, myself, 
used practically simila? principles of construction and erection, 
on a large scale, with entire success, and find them so satisfactory 
that, for a very long span, I wquld not think of using any other, 

2. “The magnitude of its parts is enormous.” Undoubtedly 
they are—and all the more credit to the men who had the nerve 
to design them, ° ' 

3- ‘‘There has been no succession of instances of the con- 
struction with rising degrees of enagnitude which might furnish 
experimental knowledge of some of the risks of construction,” 
If this reason were sound, the same objection would have pre- 
vented the construction of the Conway, Britannia, and Saltash 
bridges; and Great Eastern steamer; but so far from the states 
ment being correct, the engineering profession has gained ample 
experience in the erection of the St. Louis, Kentucky River, 
Douro and Mmnehaha bridges to give assurance that the Forth 
Bridge can be made a perfect success, K 

4. “The safety of ihe bridge depends entirely on a system of 
end thiusts upon very long rods.” This isa, very singular state- 
ment, ' What would become of the safety of the bridge in gase 
there was no answering and complementary tension system 
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very long rods” does not appear from Sir Georges letter ; nor 
does he seen? to remember that the tests of the last few years 
show conclusively, that ran exposed to compression within its 
buckling limit is compacted in textufe and strengthened by such 
use while, if subjgcted to contingious tension beyond two-tlirds 
of itg elastic limit, 1 is attenuated and weakened. 

5. ‘*No reference is made to theory applied to the buckling 
of rods under end thrusts.” None was necessary, Mr. Baker 
has designed struts,’or columns—not rods. These members in 
the Forth Bridge are presumed to have such a proportion of 
diameter to length that the question of buckling does not come 
into consideration, In America, columns of many shapes—in 
full-sized sections—have been tested in lengths of from 10 to 70 
diameter-, and the value of these shares, in pounds of resistance 


per square inch of section for each _length is definitely known. 
diameter 


These results are now the common property of all English- 
speaking engimeer-. Su George Airy’s remarks on long struts are 
the more extraordinary, as there sin England, ia the upper chord 
of the Saltash Bridge, an example of a long strut without lateral 
support which, is greater in its ratio of length to diameter than. 
any member that I know of in the Forth design. Moréover, it 
is 455 feet long,*near enough to the length of St. Paul’s Cathedral 
for him to contemplate in connection with that edifice, in pre- 
senting a picture to the people of London, 

6. “The liability to rumous disturbance by the lateral power 
of the wind acting with the leverage of the long brackets appears 
to be alarmingly great.” This liability to destruction by wind 1s 
common to all large spans ; but the danger is greater in the case 
of a suspension bidge than in any other (I speak with some 
knowledge on this point, having made the effects of tornadoes a 
special study for a number of years past, and having visited 
most of the bridge wrecks which have occurred in the States, 
from this cause, since 1853). So far as destruction by wind can 








equally exposed to danger from a ‘ésystem of end pulls upon | 
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be guarded against in the Forth design, ıt has apparently been 
done ; and the bridge will be vastly stronger ım this regard than 
many other bridges in England which can be easily named, and 
about the strength of which there is supposed to be no question. 

To conclude:—The opinion of those American engineers 
with whom I have conversed on the subject, and whose expe- 
rience in building long-span bridges makes that opinion valuable, 
is uniformly to the effect that the design of Messrs. Fowler and 
Baker is well digested, perfectly practicable as to execution, 
and thoroughly permanent ın character when finished, 

I may also add that three years since, when called on to de- 
sign a railway bridge for the crossing of the Great Colorado 
cañon, which was to be goo feet span and 750 feet above the river, 
Linvestigated the relatrve merits and cost of the various systems— 
arch-cuspension and cantilever with mid-span. Working draw- 
ings were made of each, and the result was, that the cantilever 
was adopted as being equally strong and stable—less liable to be 
affected by wind and thermal changes, aud decidedly more eco- 
nomical in first cost and easier of erection than either of the- 
others. I am, therefore, not surprised that the engineers of the 
Forth Bridge should have reached the same conclusion. 

CHARLES SHALER SMITH. 

St. Louis, Mo., November 11 


The Aurora . 


I HAD not the good fortune to see the very unusual phenomena 
which took place during the aurora of Nov. 17. It was, how- 
ever, well seen by four of the students of this Gollege, Messrs. 
Sykes, Wildeblood, Thornhill and Wackrill. Although you are 
doubtless inundated with letters on the subject, I send a short 
account of the observation, as such an opportunity of determin- 
img the height of an auroral light very rarely occurs. The 
commencement of the movement of the ‘‘ Whitehead®torpedo- 
shaped ” streak of light does not appear to have been noticed by 
them; it passed however just below the moon, one observer 
thinks that its upper edge just grazed the lower edge of the 
moon. The light when close to the horizon bore due south- 
west, a position which has since been verified by bearings taken 
by a pnsmatic compass, The spot where the observers stood is, 
by the new ordnance map in lat. 51° 25’ 57” N., and long. 
P 34° 5” W. HERBERT MCLEOD 

Koyal Indian Engineering College, Cooper’s Hill, Nov. 24 

es > 
AT Ilford, Essex, on the 17th instant, at 6h. 4m. p.m. by a 
watch which was within 2m. of G. M. T., I witnessed, during 
Ld 
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the auroral display, “the extremely siogular phenomenon which 
has been described by several of your correspofhdents. It 
looked exactly like a white cloud, about 20° long and 2° wide, 
tapered somewhat frm the iddle to each end ; but it was more 
Jumifious than a cloud could well,bave been at that time. When 
first seen, its nearest end may have been 30° east of the mgon. 
Its length was nearly parallel to the horizon, and continued so till 
lost sight of about as much to the west of the moon; and its 
passage over an area of some 80° occupied probably less than a 
minute. It passed very near to the moon, but I cannot say 
whether over 1t or not. CHARLES J. TAYLOR 
Toppesfield Rectory, Halstead, Essex, Nov. 25 





FoLLOWING up my last week’s letter concerning the electric 
meteoroid, if one may so term it, of the 17th inst., I have sifted 
all the testimony within my knowledge, assigning a numerical 
weight to each report from internal evidence of its probable 
value, and corecting for latitude where the altitude of the moon 
was made the standard of comparison. With data so precarious, 
and triangles so ill-conditioned, the results can of course only be 
regarded as a very rough approximation to the trath ; for what 
they are worth, however, they are as follows :-~1, That the 
course of the meteorold was about S. yo” W. “Probably it was 
71° 45', the complement of the magnetic declination, 2. That 
there was a proper motion of a little more than a mile a minute. 
3. That the path was vertically over a line upon the earth’s sur- 
face, whose least distance from Greenwich was 72 miles. 4, 
That the actual elevation was 44 miles. On this reckoning the 
body would seem to have crossed in the zenith in’ North Bel- 
gium, the Boulogne district, Cherbourg, and the north coasts of 
Brittany. STEPHEN H. SAXBY 

East Clevedon Vicarage, Somerset, November 28 : 
moras 
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My observgtion at Ramsbury, near Hungerford, was to the 
effect that while watching the northern aurora, my attention was 
called, at ten minutes past six, to this monster meteor, then 
slowly approaching in a direct line to the moon, which was 
shining most brilliantiy. It seemed to pass exactly over the 
disc, and reappeared on the side, much reduced in size, as if 
going away from us; and at a distance of about 6° from the 
moon, scarcely seemed to measure more than 5° in length, it 
being then about 6h. 8m., which corresponds with the position 
over Sidmouth at that time. It was very definite In form, like 
a torpedo. I estimated its length at 15°, and 3° in breadth. I 
hope to have a hand-made photograph of its appearance ready 
for publication, by the Autotype Company, in a few days, and 
on the same sheet is a hand-delineation of the great comet to the 
same scale. ALFRED BATSON 
The Rookery, Ramsbury 


_ Lavoisier, Priestley, and the Discovery of Oxygen 


In the’last number of this journal my friend Mr. Tomlinson 
has criticised my observations on the respective claims of 
Lavoisier and Priestley to the discovery of oxygen. Without 
examining, or attempting to refute one of my arguments, and 
without the citation of any warrant, or authority, he has stated 
his opinions with an asseveration worthy of a 15th century 
Professor of Dognfatic Theology, His letter consists of five 
general statements, and sée dogmatic assertions. I have 
endeavoured to show that of the former, ‘wo are self-evident 
truths, or at beast universally-admitted conclusions, while the 
remaining ¢iree are misstatements; and that of the latter five 
are completely erroneous,’ while zkree are open to question, and 
one is correct. 

1. The universally admitted conclusions are : —(a)e that 
“ chemistry has no nationality,” and that ‘discoverers are 
mutually dependent.” ‘Nothing that I have said can possibly 
be construed into the expression of a shadow of doubt con- 
cerning the truth of either of these statements, 

2. The three misstatements are that (<) I have “thought it 
necessary to revive the old oxygen quarrel,” (4) that I have 
‘taken an unpatriotic part against Priestley,” aud (c) ‘‘ endorsed 
the complacent statement of Wurtz, that chemistry is a French 
science founded by Lavoisier.” If it be reviving a quarrel and 
acting an unpatriotic part against a man, to show that by the 
light of evidence hitherto overlooked one of the greatest scien- 
tific men of the last century has been unfairly acĉused of dis- 
honesty, I am quite willing to be considered unpatriotic and a 
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quarrel-monger, As to®endorsing the statement of M, Wurtz, 
all I say is that he did not say it ‘ without reason.” Many 
peopl, regard the assertion as quite unreasonable. I confess I 
do not, but at the sfme time*I do not®mgay to “say that I fully 
accept it. A 

[As to my “ forgettihr, perhaps, that the title ‘La Chimie 
Francaise? was invented by Fourcroy, and ébjected to by 
Lavoiseer,” I may say that I do wot seedthat this bears the least 
upon the question® Lavoisier's own words are “Cette thédne 





n'est done pas, comme je Bentengs dire la theorie des chifffistes 
francais, elle est Ja mienne, et c'est que propriété que gy réclame 
auprès de mes contemporains et de la postérité.” {Euvres de 
Lavoisier, tome 2, 1862, p. 104) Dre Thomas Thomson 
(Hist, of Chem, p. 101, 1. ii.) says, ‘‘Lavoisier’s objection, 
then, to the phrase La Chimie Française, is not without reason, 
the term Lavoisierian Chemistry should undoubtedly be substi- 
tuted for it.” But this dogs not ‘affect the question whether or 
no chemistry is a French science as M. Wurtz puts it, for surely 
Lavoisier was a Frenchman of the ,Fremch. eI say nothing, 
however, as to the justification of the reame tM? it chemistry zs 
a French science } oe 

3. ‘That the compound is always equal to the gim of its 
elements was known long before Lavoisier” renfarks Mr. Tom- 
luson. I have nowhere asserted that it was not, but the state- 
ment is new to me, and I should like to have references. 

4... « “So early as 1630 Rey gave the*true explanation of* 
the, increase of the weightòf metals by calqjhation.” Any one 
who will take the trouble to read through Ref’s essay “sur la 
recherche dela cause pour laquelle lestain et le plomb augmentent 
de poids quand on les calcne,” cannot fail to observe how very 
vague his ideas on the subject were. He indeed attributed the 
increase of weight to thickened aw (Pair espessi), but the fol- 
lowing, as I have elsewhere stated, seems to have been his mode 
of reasoning :—Air possesses weight; it may be produced by 

sheating water, which during distillation separates into a, heavier 
and a lighter part; hence as air approximates to a liquid nature, 
it may be supposed to be separated into a heavier and a lighter 
part by the action of heat ; now the heavier part (the ‘ dregs ”) 
of air is more nearly allied to a liquid than afr, for it has as- 
sumed a ‘viscid grossness,” and this part attaches itself to calces 
during the process of calcination, and causes such of them as 
possess much ash to be heavier than before calcination. If we 
calcine a vegetable or animal substance there is no gain of 
weight, because the assimuated thickened air weighs less than 
the volatile matier expelled by heat; but in the case of a metal 
the assimilated air weighs more than the volatile matter expelled, 
hence there is a gain of weight. Thus he imagined that all 
calces, from a vegetable ash ®© a metallic calx, attract this thick- 
ened air. It can scarcely pe said (hat a man with these ex- 
tremely crude notions ‘‘ gave the true explanation of the increase 
of weight of metall by calcination.” 

5 and 6. ‘*Lavoisier’s note of 1772 wasp as he admitted, 
based upon Priestley’s earlier experiments, begun in 1744.” I 
can nowhere find in Lavoisier’s wyitings any admission of the 
kind alluded to, (Will Mc. Tomlinson giye references ?). On , 
the other hand, I do find a note by Lavoisier at the end of Chap. 
VI. De la calcination des metaux, published in the Opuscules 
Physiques et Chimigques (1774), (Euvres, Vol, È, p. 621), in 
which he says, “Je n’avais point connaissance des experiences 
de M. Priestley, lorsque je me suis occupè de celles rapportées 
dans ce chapitre, Ila observé, comme moi et avant moi, . . . 
&c., &c.” This would seem to sufficiently disprove the former 
statement. , E 

Mr. Tomlinson speaks of Priestley’s ‘earlier experiments 
begun in 1744.” Now Priestley was born in #733, and although 
no doubt a clever fellow he certainly did not begin to experi- 
ment at eleven years of age! is first paper on gases was pub- 
lished thirty-nine years later, viz. in 1772. 

7. That “the acceptance of Lavoisier’s doctrine was mainly 
due to the capital discovery of the composition of water by 
Cavendish in 1784,” I utterly deny ; and if desirable will show 
cause why. ‘Nevertheless, as it has been so asserted, we may, 
for the present at least, regard it as an epen question. 

8. Mr. Tomlinson calls Black, Priestley, and Cavendish, ‘‘the 
founders of pneumatic chemistry.” Surely John Mayor and Stephen 
Hales have a better right to the title. 

9. “Priestley discovered oxygen in 1774." This, no doubt, is 
true in a sense because everybody says so. If it means that he 
got% gas from red oxide of mercury it is true. But let us not for- 
get:—(a) that he discovergd it by a random experiment, ‘‘ by 
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accident” as he confesses; (d}that he garded it as air contain- 
ing nitrous particles ; (c) that he remained in complete ignorance 
of its nature till March,1775, before which time Lavoisier was well 
acquainted with?its prigcifal properties, and*bad recognised many 
of-its functions. 2 5 , 

10, ‘Cavendish discovered hydrogdh ing784 "On the con- 
trary, he deserfbed it in his a Experiments on Fictious Air,” 
published in 1766, .. be 

1, ‘Davy abjured Lavoisier’y principe o®pgéne, and by his 
numerous discoveries gave the cheneical edifice so rude a shake 
that’ it-hal¢ég be taken down and rebuilt.” From our point of 
view, in ‘sgte of the numerous discoveries of Davy, the edifice 
erected by Lavoisiergand which is still standing, had not to be taken 
down and rebuilt, except in one sinall part. The theory of, 
acidification was a small part of Lavoisier’s lahours, and it was 

» Berthollet who -called chlorine cay muriatic acid, and who thought 
that he had proved it to be a comppurd of muriatic acid_ and 
oxygen. 

12, Mrg:Towlinsen ager as$erting that ‘chemistry has no 
nationality,” t discoverers are mutually dependent,” 
goes on tp say with strange inconsistency that chemistry ‘‘ had no 
proper exjstence for us until Dalton discovered its laws.” Surely. 
this is almost a$ if he slightly altered the ‘‘ complacent statement 
of Wurz,” amd said, ‘Chemistry is an English science ; 1t was 
founded by Dalton of immortal memory.” We do not think that 

*many will differ fr&m us when we say that chemistry was a science 
long before the titge of Dalton. 

Thus we have mdeavoured to show that of the nine dogmatic 
assertions given above (numbered 4-12) :—one, viz. 9, is correct ; 
three, viz. 7, 8, and*tt, are open to grave question; while five, 
viz. 4, 5, 6, 10, 12, are altogether erroneous, 

There is no possit le excuce for us to remain any longer in ig- 
norance of the mighty works done by Lavoisier. The fine quarto 
volumes, 1862-1868, published by the French government, are a 
fitting monument to the genius of the man. The petty jealousies 
which disfigure the history of science durmg the end of the last, 
and commencement of the present century,ought to find no place 
ın our minds, The Republic vf Science is large enough for every 
man to receive his due, G. F. RODWELL 
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The Comet 


IT would scarcely perhaps be civil to take no notice of Mr 
Backhouse’s letter in NATURE, vol. xxvii. p. 52, the object of which 
seems to be principally to discredit my account of the disappear- 
ance of the comet ima moonlit sky, Still less, however, would it 
be reasonable to take offence at it—albeit, Mr. Backhouse is 
wrong. Indeed, a little more reflection might have shown him 
that ample time having elapsed without any correction from me 
appearing in your columns, the’ presumption must have been 
strong that I had nothing to correct. I have in fact seen the 
comet frequently, since—-as well as many times before—and am 
moreover teally experienced enough not to have made quite so 
gross a blunder ; or at Rast to have found it out, if I did make 
it, when so many subsequent opportunities permitted: Besides 
that, I have fortun&tely the following testimony in corroboration, 
One of my sisters wrote, ‘‘ What you did not see of the comet 
agrees exactly with F.’s expeiience. She looked out at Court? 
Lodge: splendid night; many, even small, stars, though moon 
shining bright ; but the comet wass’? fo be seen, though she and 
Miss B, scanned the whole fine expanse of east and southeast 
sky.” Another wrote about the same time that though visible 
two days later, it was so palesthat she did not wake a nephew 
‘who wished to see it. My drawing of the 23rd October has 
two stars above ghe nucleus, with one of which it made the base 
„of an isosceles triangle, the other being at the vertex. These two 
stars ‘were plainly visible all the morning of the 3oth, but not so 
high above the roof across the*way, but what the motion of the 
comet since I last saw it (23rd) may have lowered it enough to 
conceal the'nucleus, In fact, ether I am wholly right as to the 
„disappearance, nucleus and all, under moonlight, or at least the 
nucleus must have been concealed. ‘There isno other alternative. 
As to the great sweep of tail—let us be reasonable in our guesses 
as to the fallibilty of others however improbable their evidence. 
May not something for instance be ascribed to the London 
atmosphere as likely to increase the amount of ‘moonlight re- 
flected? It.was for this that I wished the observation made 
public, viz. asa real phenomenon having sa real cause; all the 
more interesting that it was so surpmsing—nay, as it reems, so 
incredible. My only regret is that I have been now tempted 
into solong a reply. Se : : M 
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Before I leave. the comet, mgy I presume to express my sur- 
prise that the question as to this comet’s return is still sub judice, 
It is said that three well observed places aie enough to determine 
the elements of a comet’s orbit, Bit this on® has surely furnished 
more nearly a sgore since its yeribelion, to say nothing of those 
befgre—which no doubt belong to a previous orbit. It is not 
without fear that I may be misunderstood, that I ask of those 
who are skilled in such things for an explanation, knowing that 
of all men they are most deeply interested ın the ealy solution 
of such a question, It may be said that the observations at and 
about the time of perihelion have scarcely yet reached this country.; 
but is not the fact that the comet was at one time, which I 
imagine is known with some certainty, behind the suns disc, 
equivalent to an observation of its place sufficiently exact to rank 
with others in calculating the orbit? I do not presume to say 
that itis so. I merely formulate a question-which, in its general 
bearing, must surely be agitating the minds of many besides 
myself, after all we have read about the possible past history and 
future fate of this remarkable comet. It has now been under 
observation during two months, in which time it must have 
traversed nearly one quarter of its entire orbit, if an elliptical 
one of moderate.extention. Its present path in space must be- 
so nearly straight that continued observation can hardly be 
expected to furnish improved data until, if ever, departure from. 
that shal] settle the question decisively in favour of an elliptical” 
path. But is it for this that we must wait? Ican hardly think 
so, for surely no comet has ever yet been seez in the neigbour- 
hocd of aphelion. - J. HERSCHEL 

30, Sackville Street, November 18 








An Urgent Need in Anthropology 

Boru zoology and geology possess a yearly “‘record ” of the 
work achieved m their respective domains, but anthropology still, 
remains without that aid to its proper advancement. All workers 
are of course cognisant of the current bibliography given in the 
German anthropological publications, and the supplemental in- 
formation on the same subject contributed by Dr. O. Mason in 
the American Naturalist, and are not unappreciative of the 
same ; but these lists are but partial, and necessarily incomplete, 
as must be evident when the peculiar nature and wide scope of 
the study of man is taken into consideration, 

Compared with anthropology, the record of zoological work is 
simple in the extreme, Zoology possesses its accredited organs and 
regular channels of publication, and with trifling exceptions, its 
yearly work can be gleaned from these sources. ` But what is 
anthropology? It may be described as the very Talmud of 
humanity with its ‘‘Mishnah” of ethnological facts, and its 
‘*Gemara” of anthropological conclusions. Scattered up and 
down the bye-ways of literature, here and there recorded by the 
traveller, illustrated by the historian or accentuated by the 


medical reports, existing in the papers of the missionary and the 
publications of the statisticians are the unaccumulated and un- 
recorded facts and observations which form the foundation on 
which to rear a complete science of man, 
afford as excellent illustrations of the comparative in civilisation 
as do the primitive peoples of the jungle or the swamp, and 
hence a large fund of information 1s still to be supplied and 
tabulated from our city alleys, prisons, and, lunatic asylums, To 
the question, Is such a record needed? must be added, How 1s 
such a record possible ? 

Tt seems at once clearlyeimpossible that such a work could be 
either intrusted to the care of one man, or to*the men of one 
nationality, No indivicual can be expected to have perused the 
whole current literature of his country, and could such a pheno- 
mepon be discovered, it is still more unlikely that he would 
combine ın himself those qualities which are negessary to. 
detect the varied data that make for anthropology. An alterna-. 
tive course, however, is present, which is possible, and not too. 
exhaustive as regards time and labour, In each country where 
anthropology is cultivated as a science, a few of its votaries 
could form an ‘association for the purpose of abstracting from 
its literature such facts, arguments, and observations as appertain 
to the study cf man, and these might, in a condensed and tabu- 
lated form, appear as a regilar yearly contribution in the pages 
of the different publications of the -vdried ethnological and 
anthropological societies which now embrace so many nationali- 
ties.. It 1@perhaps not presumptuous to say that these papers: 
would notebe the least valuable in the volumes in which they 
| appeared, It seems work that anthropological societies might. 
kd 
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justly undertake, afd we might then expect to hear less 
of the little interest felt in the science by the gendtal public. 
When we have an “applied anthropology” to our daily life, 
and a system of anthtopology*taught in our public schools, we 
shall vonder how it was that the science so lang remained in 
the esoteric stage. However, paradoxical as it may seem,for 
the writer to admit, no science has been illustrated” by so many 
excellent handbooks and compendiums as anthropology. From 
the time of Prichard to the works of Lubbock, Peschel, and 
Tylor, there have always been competent workers and writers, 
and the last-named works represent the very essence of our 
knowledge on the subject. In the face of this there is still a vast 
and unrecognised mass of material waiting extraction from the 
total annual literature of each country. 

One other work requires compilation, and refers to the past. 
How frequently a traveller or missionary, anxious to write fully 
on the people he has visited, and wishing at the same time to 
have his views enlarged by the opinions of others, inquires for 
the list of authors and authorities who have written on the same 
subject. With very few exceptions such a desideratum is un- 
procurable, and yet if we would at present understand the social 
position of any tribe, however degraded or improved, the records 
of their earliest visitors must be compared with the narratives of 
their latest describers. This again can only be the work of a 
specialist, who, having carefully searched for and studied the 
literature relating to some particular tribe or race, would volun- 
tarily present his ‘‘ bibliography ”-to students at large, and for 
that purpose endeavour to have the same published by his local 
or some other anthropological society, These lists, if once 
begun, would slowly accumulate, and would not only confer 
lasting fame on their compilers, but also, by their publication in 
the Transactions of the societies devoted to the study of man, 
make the contents of those works more valuable by their pre- 
sence, and at the same time promote the absence of some 
memoirs which a further knowledge of the subject would render 
somewhat unnétessary. 

It is, however, only in the hope of further suggestions from 
other workers, that I have ventured to obtrude these remarks in 
the columns of NATURE, W. L. DISTANT 





A Modification of the Goid-leaf Electroscope and a 
Mode of Regulating its Charge 


THOSE who experimentalise with the usual form of gold-leaf 
electroscope must know well that the instrument requires a vast 
amount of preparation and drying before it is ready for use, and 
also that ın wet weather it keeps its charge but a little while. 
At the same time the electroscope when ia good order 1s a beau- 
tifully sensitive instrument and of great value in demonstration. 
I have made a slight addition to the present form of instrument, 
which makes it useful in all states of the weather. A flat spiral 
is cut out of sheet ebonite with a fret saw, about 8 mm. wide, 
and 4mm, thick; the diameter of the spiral is the same as the 
internal diameter of the glass shade; the spiral is cemented to 
the shade just below the line at which its dome begins, the 
centre of the spiral carries the brass rod to which the gold leaves 
are attached ; the rod comes up through the top of the shade 
without touching it; thus a very long insulator is placed between 
the charged leaves and the surface of the shade ; on a damp day 
the leaves are powerfully divergent two to three hours after being 
charged, If instead of the spiral a little tube of ebonite takes 
the place of the usual varnish glass tube, the charge will be kept 
a fairly long while, e 

If the same aigle of divergence of the gold leaves be required 
in two similar electroscopes, charged, say, with electricity of 
opposite sign, this can be effected by fully charging each instru- 
ment, and then bringing a lighted candle about ten centimetres 
above the prass disc or knob of each ; by lowering or raising the 
candle, the charge can be drawn off as slowly as you please. It 
is well known that a flame has been used ATTACHED to an elec- 
trometer in testing atmospheric electricity. Volta used a flame 
connected to an exploring rod, and in Sir W. Thomson’s elec- 
trometer a slow-burning match is used ; but it will be noticed 
that in the experrment I have described for regulating the charge, 
the flame is only held near the disc or knob, but 1s NoT allowed 
to TOUCH ir. J also find, and it is very remarkable, that elec- 
troscopes can be fully charged by placing them about a metre 
from a charged jar, if a taper be now placed on the top of the 
jar, by means of an insulator the leaves instantly diverge and the 
electroscopes remain charged. FREDERICK JOHN SMITH 

Taunton, November 18 








Pafteolithic*Gravels 


Tug subject of the preservation of human remains in drift 
beds hds been so fully discussed by evesy aujhor*who has written 
on the antiquity of man; that it would be’mere waste of space ‘to 
reprint what has been s@n@iny times printed before. No doubt the 
day will one day arrife when we shall have plenty of examples of 
the ossępuf framework of paleol&hic han; at ‘present butefgw 
of his bones havg been foungl for stidy. Human bones are 
extremely liable to decay, gut no doubt some of our palectMRic 
precursors are preserved somewhere ; they will beelyhted on . 
some day. . 

In 1878 I had an opportunity of removing the sfones from 
several cairns at Cynwil Garo, ia Carmarthenshire ; the kist- 
vaens or stone graves were then exposed. On carefully re- 
moving the covering stones from each kist, the place in which 
the human body was originally deposited Was laid bare. The 
soft, smooth bed of fine claf (brought from a distance) was there 
on which the body was placed athe time pf buyial, but not m 
a single instance was there a trace of a dagafae@ todth, or any 
relic whatever of the body; it had entirely vanished. Now if 
we can find nothing in a grave that is only a very few fhousands 
of years old, what Enwi erpi from one that isetens 8r possibly 
hundreds of thousands ? e 

When Prof. T. McK. Hughes lectured on the Antiquity of 
Man betore the Victoria Institute he said (repeint p. 8): “Iwill. 
not waste time to discuss wether the objects we refer to man, 
now found in numbers in post-glacial river-gfivels, are really of 
human work.” ‘The Professor was quite right, for any one who 
can see any art in the Parthenon,-or any humen work in Raphael’s 
Cartoons, ought to see art in paleolithic implements; and, of 
its class, uncommonly good art too. But none are so blind as 
those who won’t see, and many persons have not strength of 
mind or courage enough to accept the teachings of their own 
reason, WORTHINGTON G, SMITH 

125, Grosvenor Road, Highbury, North 





Ancient-Monuments ° | 


Wuitst in North Wales last autumn, I visited the famous 
Kıst-Vaen, on Tynycoed Farm, Capel Garmon, not far from 
Bettws-y-coed, This is a sort of double subterranean cromlech, 
the single cap-stone now remaining being on a level with the 
ground. On two of the large upright supporting stones, two 
blockheads had painted their names in green oil-paint from top 
to bottom of the stones. The trouble of taking the green paint 
and brushes to this place myst have been considerable, and I 
hope now that General Pitt-Rivers ig appointed Inspector of 
Ancient Monuments, he will find these parties out, and make 
them take a pailful of turpentine, and rub out the offensive 
scriptions, . . 

I also visited the two circles of stones, termed on the Ordnance 
Map Maenan-hirion, by Penmaenmawr and looked*out for the 
two outlying stones stated to be on éhe woitheeast stde of the 
larger circle. I could not see them; there js a lé¢rge naturally- 
imbedded boulder on the east-south-east side, but the inter- 
mediate one has been removed. Whilst I was at the smaller 
circle, I noticed that one of the stones had recently been pulled 
out of its setting, and was lying beside the hole. 

The great camp on Penmaenmawr was plentifully bestrewn 
with sandwich papers and empty bottles, but the immense walls 
and hut circles of our forefathers defy the efforts of excursionists to 
agreatextent. I, however, saw several of these terrible persons 
on the top, takiag off the stones from the ancient walls and 
throwing them down below. ° 

I noticed several other stones in the neighbourhood of the 
circles that had recently been threwn over. 

In some of the more romantic and rocky situations in Wales— 
places visited by ‘‘ cheap trips” (as near Bettws)-—~the rocks and 
even highly-esteemed antiquities—-as the elaborately carved road- 
side cross at Carew, Pembrokeshire—are plastered over with 
printed bills about auctions, tea-meetings, sermons, and quack 
medicine. WorBHINGTON G. SMITH 

125, Grosvenor Road, Highbury, N. 





Shadows after Sunset 


Inoreference to Mr. Douglas Archibald’s letter, I may say 
that in 1873 I made three drawings of the “Sheaf rays” 
at*the Isle of Wight. It these they are marked as ‘‘con- 


eo ° 


e 
. 6 


Noo. 20; 1882] 3 


6 
verging in the east,” but the point is aparently below the visible 
horizon. Shortly after I had, however, the opportunity of 
seeing the true gonvérgence, as we were crossing the Peas#marsh, 
a large common neas her& It was after raih, and there appeared 
a very bright spot in the çast oppositethg true sun, which to the 
best of my recollection was setting andete, for I momentarily 
took the appearance to be sgme ferm of reflectiongof the sun 
itgelf, The rays wereequite strong in the east and west, and 
thepoh fainter could be distinctly traced #eross the sky. I 
believe that there were no clowds ang that the ray intervals were 
equidist&ng hough I will aot be certain on this point, I notice 
that one ef my drawings also shows this peculi:rity, though I 
confesss my impression has been hyherto that these rays were 
due to the interference of clouds, J. RAND Capron 

Guildown, Guildford, Nov, 24 
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On the Isomerism gf Albuminous Bodies 


AMONG orgSuigeagappcunds there are Jarge number of bodies 
hoving the same composition, but different constitution. They 
are callefl isomerides, The number of these isomerides increases 
in propdttioneas the number of atoms which they contain 
mereases. a . 

Prof. Cayley has already calculated the possible number of 

+ iomerides of hydeocarbons, From his result it can be easily 
seen that the increase of isomeride® in proportion to the com- 
plexity of the confposition is an exceedingly rapid one. 

Now the’ number of atoms which the so-called albuminous 
bodies contain are very large, The number of isomerides which 
they can give therefore must be exceedingly large, in fact almost 
innumerable. 

Prof, Schorlemmer, in his “ Rise and Development of Organic 
Chemistry,” says: ‘‘ The enigma of life can only be solved by 
the synthesis of albuminous compounds.” If then these albu- 
minous bodies are really the basis of life, the different species of 
living beiags must come from innumerable sources, for albu- 
minous bodies have innumerable isomerides. According to this 
theory, we cane say that the different species of living beings, 
whether animals or plants, were developed out of the chemical 
compounds having the same composition, but different constitu- 
tion, but cannot assert, as some do, that they were developed 
out of the same source, or a few sources 


Tokio, Japan, October 12 SHIGETAKE SAGIURA 





An Extraordinary Lunar Halo 


On Monday evening, November 20, an unusual halo sur- 

rounded the moon from &.15 to 6.25, The moon was not quite 
full, and the halo to some extent assumed the form of the maon, 
The halo consisted of a succession of cpgcentric rings. The 
ring next the moon was equal t6 four diameters of the moon, and 
‘had a soft yellow-white radiance, almost equalling the moon in 
brilliancy ; it was surroanded by a succession of prismatic rings, 
red comniencemtnt, And proceeding outward orange, yellow, 
green, blue, Indigop and violet. At 6.15 the chromatic rings 
were pretty sharply defined, with the exception of the outer ane, 
which was fgint and evanescent. Outside of the ring was a 
corona-like envelope. This aspect continued about five minutes, 
and during the next five minutes rapidly changed ; the edges of 
the rings became irregular, radii shot from the rings towards 
the moon, and at 6.25 the phenomenon disappeared, 

Newcastle-on-Tyne, November 24 J. P. BARKAS 





° Meteor 


A BRIGHT meteor was seen here about 4.30 p.m. in the east. 
It did not explode, but dissipafd itself with scintillations, It 
reached a very low level before it disappeared, 

Oxford, November 27 W. L. HARNETT 
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Flame in Coal Fire 


THE flame referred to by Major Herschel (NATURE, vol. xxvu, 
pe 78) is simply that of carbon monoxide, which may be 
obseived in most coal fires, after the hydrocarbons are con- 
sumed, burning with a pale blue flame. Any yellow tint 1s of 
course due to sodium present in the coals The production of 
carbon monoxide depends more upon the arrangement of than 
the quality of, the coal, Major Herschel will find the reason of 
its presence give in any text-book off chemistry, $ 
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I cannot understand what adyantage is ‘obtained. by removing 
the slit of*the spectroscope, especially 1f one wishes to show 
that a flame is mono-chromatic, When burnt at ordinary pres- 
sure, carbon-monoxide has no defihite spectrum. SM. 

Rugby, -Novamber 24 é : 

. 

Waterspouts on Land 

I AM of opinion that the phenomena referred to ky Mr. Hos- 
sack are not the effect of waterspouts, but are rather to be 
attributed to landslips. I may mention a casé which may throw 
some light on the matter, About 1872 (I cannot give the exact 
date) a landslip occurred on the banks of the Tay, about seven 
miles north of Dunkeld. close to Guay Station on the Highland 
Railway, and on the east side of that line. I lived close by at 
the time, and shortly afterwards saw the effects. Local opinion 
attributed it to the following causes :—Along the top of the 
gravelly slope planted with oak and other trees, ran a brook. 
Immediately above the place where the landslip occurred, the 
banks of the brook had been burrowed by rabbits. When the 
sudden flood occurred which caused the landslip, the water of 
the brook entered these holes, undermined the gravelly slope or 
teriaced beach, and precipitated it across the highway into the 
field below, devastating fully an acre of it. The trees, turf, 
&c,, were deposited in the field much as they grew upon the 
slope. I was surprised that they had not been overturned, but 
it would appear that they had slid down, The effects are still 
quite vistble to passengers on the railway. Had they been pho- 
tographed at the time, they would have formed a capital illus- 
tration for a geological text-book. 

Guildhall Offices, Carlisle 
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NOTES FROM THE LETTERS OF CAPTAIN 
DAWSON, RA, IN COMMAND OF THE 
BRITISH CIRCUMPOLAR EXPEDITION 


AY 21. On board the's.s.“Nova Scotian.” —A grey sky, 
a grey foam-flecked sea, floating ice-floes, fog and 
rain, with a thermometer a few degrees above freezing-— 
such are the features of the Gulf of St. Lawrence this 
morning, and a cheerful welcome to the New World. 
Our course has been a long way to the south of New- 
foundiand on account of the ice, consequently our passage 
has been a long one. Yesterday was quite lovely, several 
icebergs were in sight eight or ten miles off, looking like 
peaks of snow mountains at a distance; now we are in 
the midst of ice fields delaying us a good deal, as at times 
it is difficult to find a passage. g 

May 22. Quebec.—We sighted Jand last night, and saw 
such a lovely sunset as we went up the St, Lawrence. We 
have been steaming up the river‘eighteen hours, but we 
cannot yet see the land on both sides, We have just 
passed the Peruvian, which left Liverpool a fortmght 
before us, but she got among the ice and broke her screw, 
and has been twenty-seven days on the voyage. Another 
of the Allan line steamers ran into an iceberg. So we 
feel lucky in getting across without mishap. At the end 
of the week I start for Winnipeg—2,5p0 miles by rail—a 
long journey of five days and four nights. 

I find Quebec quite yintry after England; indeed, the 
snow is still lying in sheltered places where it has drifted, 
and no trees are in leaf. 

Fune 3. On Lake Huron—On reaching Toronto we 
went back again into summer-—everything was green and 
spring-like, and the air was quite soft and balmy 

We left Toronto for Sarnia, where we embarked for 
Duluth, on the west end of Lake Superior—thence it is 
about twenty-four hours’ journey to Winnipeg. Toronto 
was looking very well ‘There are groves of horse-chest- 
nut trees.in the principal streets, which have a very good 
effect. At Toronto I was introduced to the Canadian 
Premier, who took a great interest in my expedition. I 
also dined with the chief of the observatory there, and 
they gave me some wine at dinner which was made from 
theif owngines in the suburbs. To Sarnia 1s about six 
hours—a most fertile country. The weather, however, is 
very rainy at present—this is the wet time of the year. 
bf e 
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Every traineand steamer js full of young Englishmen 
on their way out to Winnipeg, where they expect to make 
their fortunes, and no doypt it is a great place to make 
money just now. ° 

We were two days running ep Lake Hurdh, for the most 
part out of sight of land, and the land we did see was 
flat and ugly, till in the evening of the second day we 
reached thg river joining the two lakes (Lake Huron and 
Lake Superior), and anchored at Sault St. Marie for the 
night. The river runs between rocky pine-covered shores, 
and in the evening we had one of those sunsets one only 
seems to see in this country—a blood-red sky overhead, 
orange at the horizon, with the pine woods rising black 
against it,-and.the broad reaches of the river winding 
away westward, all a blaze of golden hght—just the subject 
for Turner. i 

The next morning we went through a lock into Lake 
Superior, and twenty-six hours’ run took us to Thunder 
Bay, a barren looking place. Hard by is Thunder Cape, 
a bold headland 1,300 feet high. The water of Lake 
Superior never rises more than two or three degrees above 
freezing-point, and in old days it would certainly have 
been thought an enchanted lake, so strange-are the effects 
of the mirage. At one moment you see a long line of 
cliffs, a minute later they have turned into a reef of rocks 
hardly above the water, or a little table-topped mountain 
-on the horizon suddenly splits into two sharp peaks, and 
anon takes the shape of an hour-glass, 

Fune 8. Winnipeg.—When we awoke this morning we 
were on the prairies—just lke the sea, only grass instead 
of water—a green plain losing itself in the far horizon. 
The journey along the Northern Pacific Railway, from 
-Duluth, by éhe side of the rapid river St. Louis was 
lovely. 

Winnipeg is a flourishing place with 20,000 inhabitants, 
where a few years ago there was nothing but a few huts. 
It stands on the Red River of the north—a fine river about 
the size of the Rhine. All the people here are Cree 
Indians, who speak their language and don’t understand 
English, but they are dressed in European dress, so they 
look more hike gipsies than anything else. 

Fune 27. Fort Cariton.—We arrived here yesterday, 
such lovely country, hke an English park, with wild roses 
and other flowers growing in great profusion, The river 
rather reminds me of the Thames at Richmond. The 
Saskatchewan 1s a magnificent stream, far larger than the 
Red River, flowing between pine forests. The weather is 
si nply perfect, except that the sun is rather hot in the 
middle of the day. The fare is rather rough. No milk 
or fresh bread—chiefly fish, biscuit, and salt meat. It was 
slow work getting up,the rapids. A boat with a crew of 
Indians takes out a hawser a mile long, which is made 
fast to`a ‘tree above the rapids, then the other end is 
brought down to the steamer, and fastened to the capstan, 
and we slowly drag ourselves up. The steamer is pro- 
pelled by an enormous paddle wheel at her stern, and at 
the bow is a great arrangement of spars for lifting her 
off sandbanks, should she run ag®ound ; and though she 
carried 150 tons of cargo she only drew three feet of 
water. 

On the 23rd we reached the Forks of the Saskatchewan, 
where-the river divides ; we took the northern brancheand 
warped tfp the rapids to the settlement of “ Prince Albert,” 
where the country looks quite like ‘England. Land is to be 
had here for 2 dollars or 8s, an acre, and ıt seems wonder- 
fully fertile—the soil looks so rich. It is certainly the place 
I should recommend any enterprising emigrant to come to 
if he only has a little capital to start with—3oo/, ‘would be 
plenty. The soil wants no clearing ; you have only to 
build a house and plough and sow yourland. The climate 
is one of the finest in the world. I was talking toa retired 
officer of the soth who has been here seven years,ewho 
says he has never had an hour's illness, and feefs as though 
he were growing younger every year. E 
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Fort Carlton is the veau idéal of a Hudson’s Bay fort, 
with a stockade twenty feet high and towers at the corners; 
But tite days when the Blackfeet made theiryaids are over, 
and the Cree or Cjibbeway Indiafs,awhose “lodges” one 
sees all around, are wepy pacific. «A great many speak.a - 
little Frengh, but ne English. ee ae 

Fulyi@ Ile à la Crosse—We left Carlton on the 30th, 
ze. my own party and two missionarfes. I had atrain of 
ten Red River carts drayn by hofses and oxen. I deve 
in a light American waggon. The scenery was, at first like 
English country, only without hedges. There was plenty 
of deep grass and vetches, which affordad splendid fodder 
for the anumals. Theré were quantities of snipe, duck, 
and prairie chicken. The land was gay with wild flowers; 
orange-lilies were most conspicuous, „and lots of wild 
strawberries The mosqugtoes were the only drawback, at 
times forcing us to wear veilg and gloves, and to eat our 
meals in the smoke of our camp ares three days 
we reached a hill, from whence we sawthe great sub-arctic 
forest stretching away like a sea to the north. It*éktends 
cae to the Arctic Circle, and from the Atlantic to the 
Pacific. š 

On the oth we. reached Green Lake, but it blew so hard 
that we did not start till the 11th, Ou® conveyance was. 
a Hudson’s Bay Compar§’s inland boat pour crew was of 
Crees and Chipewyans. The latter speax’a language like 
the ancient Mexicans, quite unlike any other I have heard ; 
it is like the noise of a person choking. It takes years to 
learn even a smattering of it. We drifted down the stream 
all night, our boats being lashed together, and we slept as 
best we could in the bottom of them. 

Tle à la Crosse is on an island in the middle of a lake, 
and is comparatively free from mosquitoes. I had a splen- 
did boat's crew—seven oars and a steersman ; we pulled 
neatly fifty miles the first day. We rested on Sunday, and the 
day after crossed Buffalo Lake most fortttnately—a fair 
wind sprang up just in time to take us across, as it cannot 
be crossed against the wind. Then we began to ascend 
the Riviére la Loche, which took us all the next day, there 
being two portages or places where the contents of the 
boats and sometimes the boats themselves have to be 
taken overland. Thence we entered Methy Lake, about 
thirty miles long at the north, and a narrow creek took 
us to the beginning of Pertage la Loche, or the Long 
Portage, which is a road some twelve or fourteen miles 
long, leading to the Clear*Water River which flows into 
the Athabasca and ultimately into the Mackenzie, so we 
are on the Arctic Slope at last. . l 

Fuly 22. Portage la Loche.—I roge over last night in 
company with the Hudson’s Bay Cgmpany’sofficesin charge 
of the post. The road leads through, pines woods, and _ 
passes a pretty lake, and ultimately descends a hill of 
about 400 feet into this valley. I.am writing this in my 
tent, pitched’on the bank of the Clear W ater River, which 
flows past about three yards off. Across the river are 
wooded hills 600 feet high ; to the left*the river disappears 
among the pine woods ın a dark ravine; to the right it 
winds away in the distance among blue hills, It is 
all so green and pretty that it is difficult to believe that in 
a few months all will be ice and snow. AJl the last week 
the heat has been intense, the thermometer over 86° in 
the shade all day. This mopping we saw a bear prowling 
about opposite. We are now among the Chipewyan 
Indians ; they are very different from the Crees; in ap- 
pearance they remind me alittle of drawings of the Esqui- 
maux, with round greasy faces. About here they are 
mostly Roman Catholics, as there is a large mission at 
Ile à la Crosse, , 

The best description of this country in general is by 
saying that it is like Switzerland without mountains, but 
with big rivers and lakes. The plants are much the same, 
and the climate ss mitch the same. The trees are very 
fine and, as elsewhere, strawberries, raspberries, cran- 
berries, black and red curgants, and gooseberries grow wild. 
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There is a fine view down the valley from the top of the 
hill; it was mentioned by Sir J. Frankland, who has been 
through all this coyntry. 

Fuly 24.—The Athabasca boats arrived last night, so 
we are off this mornihg. ess 

° . e 

ON THE GRADUATION OFGALVANOMEȚŢERS 

POR THE MEASUREMENT OR CURRENTS 

AiD POTENTIALS IN ABSOLUTE MEASURE? 

Vee è IL 

[5 the preceding investigation nothing has been said as 

té the units ån which the quantities z and Æ are 

measured. It will be convenient, before proceeding 

further,to consider shortly the measurement of magnetic 

and electrical quantities in absolute units, and particu- 

larly the centimetre, gramme, se®ond (c.g s.) system now 
generally adogted?. . ` 

According S—staiis Called the electro-magnetic system, 
all magpetic and electrical quantities are measured by 
units whigh are derived from a magnetic pole chosen as 
the pole of untt strength. This pole might be defined in 
many ways? but in order to avoid the fluctuations to 
which most arbitgary standards would be’subject, and to 
give a convenient system in whięh work done in the dis- 
placements of wagnets or conductors, relatively to mag- 
nets or to conducfors carrying currents, may be estimated 
without the introduction of arbitrary and inconvenient 
numerical factors, it is connected by definition with the 
absolute unit of force. It is defined as shat pole which, if 
Placed at unit distance from an egual and similar pole, 
would be repelled with unit force. The poles referred to 
in this definition are purely ideal, for we cannot separate 
one pole of a magnet from the opposite pole of the same 
magnet : but we can by proper arrangements obtain an 
approximate realisation of the definition. Suppose we have 
two long, thin, straight, steel bars, which are uniformly and 
longitudinally magnetised ; their poles may be taken as at 
their extremities; ın fact, the distribution of magnetism 
in them is such that the magnetic effect of either bar, at 
all points external to its own substance, would be perfectly 
represented by a certain quantity of one kind of imagin- 
ary magnetic matter placed at one extremity of the bar, 
and an equal quantity of the opposite kind of matter 
placed at the other extremity. We may imagine, then, 
these two bars placed With their lengths in one line, and 
their blue polés turned towards one another, and at unit 
distance apart. If their lergths be very great compared 
with this unit distance, say 100 or r000 times as great, 
their red poles will‘have no effect on the blue poles com- 
parable ‘vith the ‘repuisive action of these on one 
another. But there will be an inductive action between 
the two blue poles which will tend to diminish their 
mutual repulsive force, and this we cannot in practice get 
rid of. The magnitude of this inductive effect is, how- 
ever, less for hard, steel than for soft steel, and we 
may therefore imagine the steel of our magnets so hard 
that the action of one on the other does not appreciably 
affect the distribution of magnetism in either. If, then, 
the two blue poles repel one another with a unit of force, 
each according to the definition has unit strength. 

The magnitude of unit pole is by the above definition 
made to depend on unit force. Now unit force is defined, 
according to the system of measurement of forces founded 
on Newton’s Second Law of Motion, the most convenient 
system, as that force which, acting for unit of time on 
unit of mass, will give to that mass unit of velocity. 
Our unit pole is thugs based on the three fundamental 
units of length, mass, and time. According to the recom- 
mendations of the B.A. Committee, and the resolutions 
of the Paris Congress, it has been resolved to adopt 
generally the three fundamental, units already in very 
extended use for the expression of dynamical, electrjcal, 
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and magnetic qliantities, namely, the centimetre as unit 
of length, ghe gramme as pmt of mass, antl the second 
as unit of time. With these umts, therefore, the unit 
force is that force which, acting for pone second on a 
gramme of matter, generates a velocity of one centi- 
metre per second. This uhit of force has been called a 
dyre. The unit magnetic pole, therefore, in the c.g.s. 
system of units 1s that pole which, placed at a distance 
of 1 centimetre from an equal and similar pole, és repelled 
with a force of 1 dyne. Each of the poles of the long thin 
magnets of our example above 1s therefore a pole of 
strength equal to one c.g.s, unit, if the mutual force 
between the poles 13 r dyne. _ 

The magnetic moment a of anyone of the deflecting 
magnets 1s equal to the strength of either pole multiplied 
into the distance between them, which for magnets of 
such great length in comparison with their thickness is 
nearly enough the actual length of the magnet. There- 


units. If 7 and Zare 





fore either pole has a strength of = 


measured in tentimetres, and W in grammes, the strengths 
of the magnetic poles deduced from equation (4) or (6) 
will be in c.g s. units, ' 

A magnetic field is the space surrounding a magnet.or 
a system of magnets, or a system of conductors carrying 
currents,:at any point of which, if a magnetic pole were 
placed, it would be acted on by force. From the 
definition of unit magnetic pole we get at once the defini- 
tion of magnetic field of unit intensity. Unit magnetic 
Jjield is that field in which unit magnetic pole is acted 





is that field in which unit magnetic pole is acted on by 
a force of one dyne. In the theory of the determination 
of H, given above, the horizontal force on efther pole of 
the needle due to the horizontal component of the earth's 


field is taken as T ff, and again the horizontal force 


on either pole of the deflecting magnet as a H. H is, 


therefore, the strength in units of magnetic field inten- 
sity of the horizontal component of the earth’s field. By 
formula (5) or (7), when ~ and ¿are taken in centimetres, 
and Win grammes, 7 is given in dynes; that is, it is 
the number of dynes with which a unit red pole would be 
pulled towards the north, and a unit blue pole towards 
the south if acted on only by the earth’s magnetic field: 
We can now go on to the measurement of currents. 
According to the theory of electro-magnetic action 
given by Ampère, every element of a conductor in which 
acurrent is flowing acts upon a magnetic pole with a 
force which varies inversely as the square of the length 
of the line joining the centre of the element with the 
pole, and directly as the strength of the current 
and as the length of the projection of the element on 
a plane at nght angles to that line. The direction of 
this force is at right angles to a plane drawn through the 
pole and the element, and acts towards one side or the 
other of that plane, accerding as the current in the ele- 
ment is in one or the opposite direction, and according as 
the magnetism of the pole is red or blue. From this it ıs 
easy to obtain a definition of unit current in the electro- 
magnetic system. It is that current which, flowing in a 
wire of unit length bent into an arc of a circle of unit 
radius, acts on a unit magnetic pole placed at the centre 
of the circle with unit force. Thus the current of unit 
strength in the complete circle of unit radius would act 
on a unit pole at the centre with 2a units of force, in the 
c.g.s. system with 2a dynes. This force acts towards one 
side or the other of the plane of the circle, according to 
the nature of the pole and the direction of the current. 
If the current, considered as flowing from the copper 
plate to the zinc plate of a Daniell’s cell, were made to 
circulate reund the face of a watch in the direction oppo- 
site to thar in which the hands move, a red pole placed at 
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on by unit force, and in the c.g.s. system, therefore, it- 
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the centre would be moved out through the face of the 
watch, and a‘blue pole in the opposite directiom; and the 
opposite would be the case if the current were reversed, 
This is easily remembered by those familiar with the re- 
presentation of couples in dynamics, by pbserving that 
when the direction of the’current 1s the same as that in 
which a positive couple tends to turna body, the direcfion 
in which a red pole is urged is that in which the axis of 
the couple is drawn. Or, the direction of the force may 
be found at anv time, by remembering that the earth 
may be imagined to be a magnet turned into position by 
the action of a current Howing round the magnetic equator 
in the direction of the sun’s apparent motion. 

From the definition of a magnetic field we see that unit 
current may also be defined as that current which, flowing 
ina wire of unit length bent into an arc of a circle of unit 
radius, produces at the centre of the circle a magnetic 
field of umt intensity. The direction of the resultant 
magnetic force at that point is by Ampére’s law at right 
angles to the plane of the circle, and the side towards 
which it acts in any particular case may be found as 
stated above. - > 

lf we take then the simple case of a single wire 
bent round into a circle and fixed in the magnetic 
meridian, with a magnet, whose dimensions are very 
small in comparison with the radius of the wire, hung 
by a torsionless fibre so asto rest horizontally with its 
centre at the centre of, the circle, we may suppose that 
each pole of the magnet is at the same distance from all 
the elements of the wire. A current flowing in the wire 
acts, by Ampére’s theory, with a force on one pole of the 
needle towards one side of the plane of the circle, and 
on the other pole with an equal force toward the other side 
of that plane’ The needle 1s thus acted on by a couple 
tending to turn it round, and it is deflected from its 
position of equilibrium until this couple is balanced by 
the return couple due to Æ. Let us suppose the strength 
of each pole of the needle to be 7z units, r the radius of 
the circle, and C the strength of the current in it, Then 
by Ampére’s law we have for the whole force without 
regard to sign, exerted on either pole of the needle by the 


current, the value C m OY or Cm ae If Z be the length of 


the needle the couple is Cm 27 7, before any deflection 
r 


has taken place. After the needle has been deflected 
through the angle 6 the arm / of the couple has become 


7 cos 8, and therefore the couple C man l cos 8; and 


the return couple due to Æ is # HJ sin 0. Hence we 
have equilibrium when 


Cm 22 1 cos 6 =m HI sin 6 


and therefore 
(8) 


if 8 be the observed angle at wich the needle rests in 
equilibrium when deflected as described from the mag- 
netic meridian. If instead of a single circular turn of 
wire we had JV turns occupying an annular space of mean 
radius 7,and of dimensions of cross-section small ¢om- 

pared with 7 we should have 
Hr 

= N (9) 
In practice the turns of wire of the tangent galvano- 
meter may not be all contained withm such an annular 
space. It is necessary then to allow for the dimen- 
sions of the space occupied by the wire. For-a coil 
made of wire of small section we may suppose that 
the actual current flowing across a unit of area 1s eyery- 
where the same. Hence if C be the current strength m 
each turn, and 7z the number of turns in unft area, we 
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Have for the current cgossing the area 4 of an element Æ 
the value 2rzCA. Taking å section of the coil 
through the centre, let BC be a radius drawn from 
the centre C in «the plane cutting gheecoil into two 
equal and similar, coils, and taking CD (= +) and 
DE(=y) at right dongles to one another, we haye 
A=dx dy and CE? =? +g’. Hence thé force exerted 
on a whit magnetic pole at the centse C by the ring se@p- 
posed at right afigles to the plane of the paper, of wach 


this element is the section, will pe aE in the 
direction at right angles to CE and in the pldne of the 





paper. If we call the*component of this force at right 
angles to B C, dF, we have 

_2mnCydrdy i 

SEFA 
Hence for the whole force aw right angles tg B Ç we have 

(4 rte 
=2 Guay 
F ra cf _@ FI 2 e 


where 7 is the mean radius of the coil, 2deits breadth, 
and 2¢ its depth in the plane of the circle. 

Integrating, and puttypg NV for the Whole number of 
turns 478, we get 


pa Og 
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If 8 be the angle at which the deflecting couple is equili- 


brated by the return couple due to Æ, we have as before 
the equation 





F= H tan ðb. : 
Hence, substituting the above value for Fand solving for 
C, we have finally 


C= H tan 6 


© (1 
eNiwgrtetNetaae O 
C r-et Nyer- co +h 
When the value of 7 is great in comparison with 4 and ¢ 
this reduces to the equation 
Tr tan 6 
arr i wa) 


which we found before by*assuming all the ‘urns to be 
contained in a small anpular space of radius 7 In 
practice, in galvanometers used as standards for absolute 
ineasurements, génerally neither 4 nor c ıs sO great as 7o 
of 7, and in these cases the difference between the values 
given by equations (11) and (12) isevell within the limits 
of errors of observation, and the correctron need not be 
made. The value of C given by (12) issthen ‘to be used. 

In this investigation the suspension fibre ‘has been sup- 
posed torsionless. Ifa single fibre of unspuy silk is used 
as described below for this purpose, its torsion may for 
most practical purposes be safely neglected. The error 
produced by it may however be easily determmed and 
atlowed for by turning the needle, supposed initially in 
the magnetic meridian, once*or more times completely 
round, and noting its deviation from the magnetic meri- 
dian in its new position of equilibrium. *The amount of 
this deviation, if any, may be easily observed by means 
of the attached index andedivided circle, or reflected 
beam of light and scale, used as described below, to 
measure the deflections of the needle. From the result 
of this experiment the effect of torsion for any deflection 
may be calculated ın the following manner. ; 

Let a be the angular deflection, in radian! measure, of 
the magnet from the magnetic meridian produced by 
turning the magnet once round, then the angle through 
which the thread has been twisted is 2m — a. The couple 
produced by this wrsion has for moment f/m sin a. 


7 A radian is the angle subtended at the centre of a circle by an are equal 
in length to the radius It has generally been called in books on tngono- 
mgtry hitherto by the ambiguous pame unit angle in crrenlar measure. 
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Hence, by Coulomb’s law of the proportionality of the 
force of torsion to the twist given, we have for the 
couple corresponding to a deflection @ the value p 


ee e * ° 
: Haml sin a. 
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if then under the action of a cugrent in the coilfhe deflec- 
tien of ‘the needle is, the equation of equilibriuns is 
a ba e 


sin a) 








e 
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and thertfore instead of (9) we have 
h Hr 











n ð sind 
' Catt laa » (13) 
If a be an angle of say 1°, and 8 be 45°, i is very 
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The error therefore is somewhat less than # per cent. 
The accutacyeof the measurements of currents, made 
according to the method of wèch I have just given the 
theory, of céurSesaltogether depends on the careful adjust- 
ment of the standard galvanometer, jand the care and 
skill of the observtr. - The standard galvanometer should 
be of such a form that the values of its indications can be | 
easily calculated from the dimensions and number of | 
turns of wire in the coil. Such a galvanometer can be 
made by any one who can turn or can get turned a wooden, 
or, preferably, brass ring with a rectangular groove round 
its outer edge to receive the wire. It is indeed to be pre- 
ferred that the experimenter should at least perform the 
winding of the coil and the adjustments of the needle, &c., 
himself, to make sure that errors in counting the number 
of turns or in determining the length of the wire, or in 
placing the needle at the centre of the coil, are not made. 
The breadth and depth of this groove ought to be small 
in comparison with its radius, and each should not be 
greater than jy of the mean radius of the coil, which 
should be at least 15 cms. The size of the wire with 
which the coil is to be weund must be conditioned 
of course by the purposes to which the instrument is 
to be applied, but ıt should be good well insulated 
copper wire of high conductivity, and not so thin as 
to run any risk of being injured by the strongest cur- 
rents likely to be sent through the instrument. For 
the exact graduation of current as well as potential gal- 
vanometersedirectly by means of the standard instrument, 
it is convenient sometimes to have two coils—one of 
comparatively high, the other of low resistance. The 
latter may Very conveniently be a simple hoop of say 15 
cms, radius, made of copper strip 1 cm. broad and 1 mm, 
thick. To form eléctrodes to which wires can be attached 
the ends of the strip are brought out side by side in the 
plane of the ring with a mece of thin vulcanite or paper 
between for insulator. Insulated wires are soldered to the 
ends of the cirgle thus arranged, and are twisted together 
for a sufficient distance to prevent any direct effect on the 
needle from being produced by a current flowing in them, 
In constructing a coil the operator should first subject the 
wire to a considerable stretching force, and then carefully 
measure its electrical resistance and ıts length. He should 
then wind it on a moderately large bobbin, and again 
measure its resistance. If the second measurement differs 
materially from the frst the wire is faulty and should be 
carefully examined. If no evident fault can be found on 
the removal of which the discrepance disappears, the wire 
must be laid aside and another substituted. When the 
two measurements are found to agr@e, the wire may then 
be wound on the coil. For this purpose the ring may 
either be turned slowly round ina lathe or on a spindle 





. e e 
so as to draw off the wire from the babbin, also mounted 
so as to ke free to turn round. The wire must be laid on 
evenly in layers in the groove, and the winding ended 
with the completion of a layers Greatscare must be taken 
to count accyrately the number of turns laid on. e The 
resistance should now be agaih tested, and if it agrees 
néarly with the former measurements the coil may be 
relied on. The ring carrying the coil thus made should 
now be fixed to a convenient stand in such a manner that 
if necessary it can be easily removed. The stand should 
be fitted with levelling screws so that the plane of the coil 
may be made accurately vertical. A shallow horizontal 
box witha glass cover and mirror bottom should be carried 
by the stand at the level of its centre. Within this the 
needle and attached index are to be suspended. The 
needle should be a single small magnet about a cen- 
timetre long, hung by a single fibre of unspun silk 
about 10 cms. long from the top of a tube fixed to the 
cover of the shallow box, so that the centre of the needle 
when the coil is vertical is exactly at the centre of the 
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coil. To allow of the exact adjustment of the height of 
the needle, the fibre should be attached to the lower end 
of a small screw spindle, made so as to be raised or 
lowered, without being turned round, by a nut working 
round ıt above the cape of the tube. The needle should 
carry a thin glass index, about 6 inches fong, made by 
drawing out a bit of thin glass tube at the blowpipe. In 
order that the zero position of the index may not be 
under the coil, the index should be fixed horizontally 
with its length at right angles to the needlep so as to 
project to an equal distance in both sides of it. To 
test that this adjustment is accurately made, draw a 
couple of lines accurately at right angles to one another 
on a sheet of paper. Then suspend a long thin straight 
magnet over the paper, and bring one of the lines into 
accurate parallelism with it. Remove then the magnet 
and’ put in its place the little needle and attached index 
If the index is parallel to the other line the adjustment 
has been carefully made. The-needle may then be sus- 
pended ia position and the box within which it hangs 
closed to ‘prevent disturbance from currents of air. 
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A circular scale graduated to degrees, with its centre 
just below the’centre of the eoil and its plane horizontal, 
is placed with its zero point on a line drawn on the mirror 
‘bottom of the bow at right angles to the plane of the 
coil, so that when the needle and coil are i the magnetic 
meridian the index may*point to zero. The accuracy of 
the adjustment of the zero point is to be tested by finding 
whether the same current produces equal deflections on 
the two sides of zero. To test whether the centre of this 
divided circle is accurately under the centre of the needle 
supposed at the centre of the coil, draw from the point 
immediately under the centre of the needle two radial 
lines on the mirror bottom, one on each side of the zero 


` point and 45° from it, and turn the needle round without 


giving it any motion of translation. If the index lies 
along these two radial lines when its point is at the corre- 
sponding division on the circle the adjustment is correct.. 

When taking readings the observer places his éye so as 
to see the index just ‘cover its' image in the mirror bottom 
‘of the box, and reads off the number of degrees and frac- 
tion of a degree, indicated on the scale by the position of | 
the index. Error from parallax is thus avoided. 

A mirror with attached magnets may be used, as in the 
magnetometer, instead of the needle and index. When 
this arrangement is employed the coil is in the magnetic 
meridian, when equal deflections of the spot of light on 
the scale on the two sides of zero are observed. These 
scales, as has been already remarked, should always be 
carefully glued to a wooden, piece instead of being, as they 
frequently ‘are, fixed with drawing pins.! 

ANDREW GRAY 
(To be continued.) 





PROFESSOR HENRY DRAPER, M.D. 


THE late Professor Henry Draper, whose death we 
announced last week, was born in Virginia in 
1837, but three years later removed to New York, at the 
time when his father, Prof. J. W. Draper, was appointed 
to the Chair of Chemistry in New York University. At 
this University Dr. Draper was educated, graduating 
in Medicine in 1858, after which he travelled abroad, ¿In 
1860 he was elected to a professorship in his own Uni- 
versity, which he retained till his death the other day. In 
1866 he was elected Professor of Physiology in the 
Medical Department of the University and managing 
officer of the institution, a position he resigned in 1873. 
Dr. Draper's scientific work began with a series of expe- 
riments in 1857 on the function of the spleen, carried out 
by the aid of microscopic photography, an art then in its 
infancy. On his return from-Europe;’ stimulated by a 
visit paid to Lord Rosse’s 6-foot reflector, he began the 
construction of a 15-inch reflecting telescope, and with 
this, when completed, he took photographs of the moon. 
A full account of the methods of grinding and polishing 
reflecting mirrors and the system of testing them was 
rinted in 1864 in'the’ Smithsonian “Contributions to 
cience.”’ ° 
Dr. Henry Draper subsequently constructed an equa- 
torial reflecting telescope of 28 inches aperture, making 
both the mounting and the silvered glass speculum him- 
self. The object for which this instrument was intended, 
and which it succeeded in accomplishing in 1872, was 
photographing the spectra of the stars, a work which has 
been carried on with such success by Dr. Huggins in this 
country. Since the invention of the gelatino-bromide 
dry process the difficulties of this research have much 
decreased ; all the more credit is therefore due to Draper 
and the other pioneers in this branch of inquiry ;, he had 
taken more than a hundred spectra of various stars. , 
In 1872 Dr. Draper produced a photograph of the dif- 
fraction spectrum of great excellence. It comprised.the 
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région from below G, wave length'4350, to O, wave length 


“3440, on.one plate. 


In gu Draper was appointed by the United States 
Transit of Venus Commtission, Supezintendent of ‘its: 


te 


Photographic Department, and his duties in this con- : 


nection were so aena performed, that in the fall- 


of that yar the United Statgs Governm&nt caused a 


special*gold medal to be struck in bis honour at the Mint ` 


in Philadelphia, bearing the inscription, “ Decori Deeps 
Addit Avito.” This waf the férst time that such a public 
recognition had ever been accorded to a scien#ifcfman in 


«the United States by the Government. 


e 

In 1877 Dr. Draper printed his papèr on the “ Dis- 
covery of Oxygen in the Sun and a New Theory of the 
Solar Spectrum.” This research has given rise to 
as much interest as any in recent ‘times; whatever 
the future verdict may®be upon it, it was the result 
of several years’ work and*most, costly and glaborate 
apparatus. In 1877 Dr. Draper wesvie® the Rocky 
Mountains, and made experiments on the transparency 
and steadiness of the atmosphere at elevatiogs up to 
11,000 feet. In the succeeding summer hé took a party 
into the same region to observe the tdtal eclipse 


of the sun, and was fortunate enough to phatograph the , 


diffraction spectrum of the solar corona, which on this 
occasion was shown to be continuous. ©. +° 


During the last autumnand winter he fook photographs | 


of the nebula in Orion. These were the first he ever made, 
and required an exposure in the telescope up to 140 
minutes, even when the most sensitive of Eastman’s 
gelatine plates were used. 

Dr. Draper's work has been done mainly at his-obser- 
vatory at Hastings-on-Hudson, and at his laboratory in 
New York. In the former he had three large telescopes. 

Dr. Draper’s genial nature won him many friends 
and many English men of science well know the hos- 
pitable home at Dobb’s Ferry. These and many more 
will sympathise with Mrs. Draper in the loss which not 
only she but science has sustained in the death of so 
earnest a seeker after truth. 


THE COMET 


WE have received the following communications on 
this subject :— T 

The latest information thdicates that the September 
comet was first seen on the 3rd of that month at 
Auckland. . 

The sketch, No. 1, represents the appearance of the 
spectrum of this comet on October 1g and 16, and sub- 
sequent mornings. The spectroscope psed was one of 
Browning’s direct-vision, with five prisms. It was at- 
tached to the comet-seeker, which has a 4-inch object- 
glass, the focal length of the instrument making a distinct 
general view of the spectrum easy. As the spectroscope 
was not furnished with any means of comparing spectra, 
the positions of the bands, as shown in the sketch, were 
obtained by adjusting the vieweng telescope so that each 
band was, in succession, just in the edge of the field, 
clamping the telescope, and then viewing the spectrum of 
acandle. This operation was repeated several times on 
October 16, and subsequently gn the 25th. The position of 
the band in the orange-yellow was referred directly to the 
sodium line in the candle-flame. The band inthe middle 
of the green was much the brigatest, and on the least 
refrangible side was sharply defined ; but, in the other 
direction, gradually diminished in brightness. When the 
slit of the spectroscope was graduafly closed, the light 
was gradually diminished, but no separate line made its 
appearance, as the well-defined edge of the band would 
have led one to expect. . 

The other two bands Were of about equal brightness ; 
both of them fading rapidly on the more refrangible side, 
bug much more slowly in fhe other direction]; _ _ ' 
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It will be remembered that the ĝrst spectroscopic o- 
servations, by M. ThoMon, at Nice, reported the spectrum 
of the nucleus ag continuous, very brilliant, and much 
extended toward the violet. The head gave the sodium 
lines very brilliant, clearly double, and appearing dis- 
placed toward the red. ° This repo wag confirmed on the 
same day by a similar qpe frem Mr. Lohse, with the 
additional remark, thet he saw many bright lines, the 
sodim being the brightest, artd all app&rently displaced 
toward the red. . e 


OctoePa5, This state of things had entirely changed. 
The charge had probably been gradual, and was de- 
pendènt upon the distance of theacdmet from the sun. 
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No. 1. —Sp&trum of Crul’s Corget, October 15 and 16. 
. 


The first 6bstfation made on September 18, when the 
comet was near the sun, gave a continuous spectrum, 
which was due to*the strong reflected light, while the 
bright lines were due to the vapours developed by the 
intense heat of the sun. 


On October 15 the spectrum resembled the spectra of | 


the comets of 1868; of the sodium line there was no 
trace, although the spectrum contained light of about the 
same refrangibility. The tail of the comet gave a faint 
but apparently continuous spectrum brightest in the 
green. . 

A somewhat similar change was observed, I believe, in 
the spectrum of the Comet Wells as it approached the 
sun, except that its nucleus gave always a continucus 
spectrum, to which was added the sodium line as the 
comet neared the sun. If we are soon to witness a 


return of the September comet, it is desirable that many | 


observers should be prepared to watch the changes as 
the comet #pproaches the sun.e 
Sketch No, 2 represents the comet as it appeared in 


the comet-seeker on the morning of October 10, which ! 





No. 2.—October ro, 1882. 


was particularly clear. 


NATURE 





This outer envelope I first | 


noticed on the morning of the 8th, when I traced it far | 


beyond the head of the comet in the direction of the sun, 
but only on the east side. On the roth it appeared as 
represented in the sketch. The outer edges were per- 
fectly sharp and parallel to the axis of the comet, thus 
forming a cylinder whose diameter Was about four times 
the diameter the tail measured several degrees from the 
head. When I again looked for this envelope on the 
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> a . 
25th, it could be traced onlyon she eass side, but retained 
the sameerelation to the tail. The greatest length to 
which this attained was about four degrees beyond the 
head. ° . 

Sketch No. g represents the head of the comet as it 
appeared on October 25 in the 26-inch equatorial. Owing 
to Phe low altitude of the comet, this instrument had not 
been used before. The head appeared more elongated 
than at any time before but instead of the eincertain, 
delusive appearance which it presented in the 10-inch 
equatorial, the image brought out the peculiarities of each 
portion of the head, and left little doubt that there was, 
at that time, an essential difference between the central 
portion or nucleus proper, and the other two portions. 


| The central part was circular, of considerable apparent 





No. 3.—Nucleus of Comet, October a5, as seen in 26-inch Equatorial. 
. 

diameter, and of quite uniform brightness throughout. 
The other two portions were irregular in shape, much less 
bright than the nucleus, and their brightest parts were 
also irregular in shape. , Both were apparently separated 
from the nucleus, though on its side they were joined to 
each other. The portion extending in the direction of 
the tail was the longest and brightest. 

The next opportunity to examine the comet was on 
November 3, when it had decidedly changed in appear- 
ance, as represented in No. 4. The nucleus remained as 
when last seen, as did also the portion of the coma 
nearest the sun. The other portion showed a circular 





No. 4,—Nucleus of Comet, Nov. 6, 1882, as seen in 26-inch Equatorial. 


condensation almost as distinct as the original nucleus, 
and about two-thirds its size ; still furtherin the direction 
of the tail was another condensation, smaller and less 
distinct than the second. On November 6 these con- 
densations were still more pronounced, and shone with a 
much stronger light than the coma in which they were 
enveloped. 

The folbwing micrometric measurements were made 
on the 3r and 6th, using the 26 in, equatorial :— 
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Distance z = 0°66 i upper margin from the head ùpwards had expanded and 
oy Ti = rgo > November 3. v6 become more feathery ; so hal the end- of the tail, which 
ym 6s 084 | had Jpst its crescentic form; the shadow beyond had 
Distayce a = 007 4) quite disappearedy and was replaced , byean ill-defined 
è ” = tee ( November g. luminosity, losing itself in the darkndss of the sky. The 
+ ¢ zai } 


Assuming o't7o5 and o'r714 to be log. A on those d&ys 
respectively, the distance æ would be about 4000 miles, 
the distange 4 about 10000 miles, and the distance c about 
5500 miles, 

It would not be surprising, judging from the history of 
this comet, if another condensation developed in the por- 
tion of the coma nearest the sun, thus forming four 
nueleuses. W. T. SAMPSON, 

Commander U.S.N. 

Naval Observatory, Washington, November 11 


Since my first communication, with sketch of the comet, 
on October 21, which appeared in NATURE, vol. xxvi. p. 
622, I have had good views on 21 out of 31 days. The 
fine weather and clear atmosphere of this place give 
exceptional facilities for the continued and, frequent ob- 
servations which are needed to obtain a knowledge of so 
anomalous and surprising. an object. Some windows of 
my villa command an extensive sky and sea view (includ- 
ing at times the mountains of Corsica, 120 miles distant), 
and from my bedroom—sometimes even from my bed—I 
have been able to watch the comet with ease for from a 
quarter of an hour to an hour, on each of those twenty- 
one days ; using only a good field binocular in occasional 
aid of a strong natural sight. I have more powerful 
telescopes, but for this object they give no help; and I 
am not astronomer enough to avail myself of other 
instruments. » 

The comet was seen in all its brightness on October 
20, 21, 23, and 24, with its nucleus like a star of first 
magnitude, but elongated and nebulous—its tail beginning 
with slender stem, slightly curved, with downward con- 
vexity, and gradually expanding to its extremity, the 
diameter of which was about five times that of the head. 
The tlower, slightly convex margin, was brighter, and 
more defined ; but a strong nesulous light pervaded the 
length and breadth of the tail, shaded along the upper 
margin in gradually diminishing haze. The tail ended in 
an eloagated crescent, the lower or eastern horn of which 
was longer than the other. Both horns were prolonged 
in faint lines, hardly perceptible, a few degrees further 
(as noticed by your correspondent, Mr. Larden). No such 
prolongation could be seen from the hollow of the cres- 
cent, which terminated by a narrow fringe of diminishing 
light, beyond which was an oval patch of shade, odiviausly 
darker than any other portion af the visible sky. This 


appeared to me nothing else than a shadow projected by | 


the comet on the space beyond the end of its tail. I 
cannot admit the correctness of Major Herschel’s sus- 
pictons, “that thig impression was produced by contrast 
only” (NATURE, vol. xxvii. p. 4) The still greater 
contrast between the brightness of the lower margin and 
the adjoining sky produced no sueh shade there af that 
time: \ater I Shall allude to such a shade appearing there 
also. The ultra-caudal patch was obviously darker than 
any other spot of the sky : so it appeared to me, and my 
experience in landscape painting has given me some skill 
in appreciating lights and shades. Iam quite aware of 
the difficulty of physically explaining the existence of 


light and shadow in the vacuity of space, but this is a | 


question of pure observation, to which I invite further 
attention. Two of your correspondents, Mr. Larden of 
Cheltenham, and Mr. Cecil of Bournemouth, describe 
“a black rift in the sky,” and “a strong apparent 
shadow” behind the comet—-seemingly in confirmation 
of my observation. 

When the comet was next seen, after an interval of 
bad weather, on the 29th it had lost in dimefisions, but 
still more in brightness, and its form was changed. The 
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lower margin of the taf had lost lêss of its brightness and 
definition® and now if there yas a shado® anywhere, it 
was aleng this edge, down even to {be head of the comet ; 
but the shade w&s much less marked than had been a 
beyond the tail, and I nfight have ascribed it to contrast 
but that it was not present when ehis margin wi righter 
and the contrast greater. This shadow is noticed by Mr. 
Cecil in NATURE, vol’xgvii. p. 52. s ; 
The comet was well seen on October 30 and 31, an 
November 2, 3, 4, 6, and 7, gradually diminishing in 
brightness and in the definition of itg outline, its light 
being now further pale® by moonlight. So faint was it 
that I am not surprised at Major Herschelis description 
of its non-appearance in the Londoneal ovember 
5; but I cannot help “ suspecting” that this was dge not 
to moonlight only (as the testimony of others proves), but 
also to the gas-lit haze of the Londen atmosphere, which 
from fifty years’ experience I know to be, at “its clearest, 
quite sufficient to mask a faded comet, eyen although the , 
brighter light of stars my still remain visible On the 
8th the comet was seen before moonrige more distinct, 
although pale and hazy in outline; lowe? margin still the 
brightest, with a slight attendant shade. It was seen 
every day (except the 13th, 14th, and 15th) until the 22nd, 
with little other changes than that it was gradually be- 
coming fainter, although still a conspicuous object-in the 
dark sky from 2 to §.30a.m. On the zist I made a 
careful portrait of it in oils, with its attendant stars, by 
the side of one that I had painted from the sketch taken 
October 21, when it was in its glory, The alteration 
which has taken place in the month is sugh that it now 
seems the mere ghost of its former self. The comparison 
strikes one as showing how much more it has lost in 
brightness and compactness, than in length and breadth. 
Is not this in exact conformity with what has been ascer- 
tained (see NATURE, vol, xxvii. p. 58) that the comet has 
been receding more rapidly from the sun than from the 
earth, C. J. B. WILLIAMS 
Cannes, November 23 ‘ . 
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THE APPROAÇHING ECLIPSE OF MAY 6, 1883} 


+ 
THE sixth of May next year will witness, in the distant 
regions of Oceania, one of ethe rarest and most 
important astronomical phenomena of the centery, viza 
total eclipse of the sun, which, owing ,to the respective 
positions, but rarely realised, of the sun and the moon, 
will have a duration quite extraordinary. : 

Now, in the present state of science, when the most 
important questions as to the constitution of the sun and 
that of the unexplored spaces near hih, and the existence 
of those hypothetical planets which Le Verrier’s. analysis 
indicated within the orbit of Mercury, are still pending, a 
phenomenon which presents to us, for long minutes, all 
those regions, with the sun’s dazzling brilliancy with- 
drawn, and renders them accessible to observation, is one 
of the first order. ee 

We shail presently examine the conditions under which 
this rare solar occultation will be produced; let.us first 
see what is the state of the questions which have to be 
considered on this occasion. One of the most important 
is that regarding the constitution of the space immediately 
bordering on the envelopes of the suf at present known. 

The great Asiatic eclipse of 1868, came wonder- 
fully à propos, both by its lung duration. and by- the 
maturity of the problems that had to be attacked, enabled 
us in some sort to tear the veil which hid from us the 
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« Report to the Bureau des Longitudes, by a Commission con ita; of 
Mèi. Fizeau, Admiral Cloud, Lagyy, and Janssen {reporter}: ` 
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phenomena existing beyond the visjble surface of the sufi. 
It was then that was solved the enigma so long pondered 
oyer regarding the nature of those roseate protubegances 
which surround ig sueb a singular way the limb of the 
eclipsed sun, s 

Spectral analysis taught us tifat® they were immense 
appendages belonging ta. the gun. and form$d almost 
exclusively of incandescent hydrogen gas. Almest ım- 
mediately, the method suggested by tifis same eclipse, 
and which allows of a day stu@y of those phenomena, 
revealed fa relations of% those protuberances to the solar 
globe. “dt was perceived that the protuberances are 
merely jets, expdnsions of a layt of gas and vapours, 
8” to 12” in thickness, where the hydrogen preponderates, 
and which is at a very high temperature, by reason of its 
contact with the surface of the sun. This low atmosphere 
is the seat of frequent eruptions*of vapours coming from 
the solar globe, aad among which one chiefly observes 
sodium, ‘magwe@men, and calcium. We may even sup- 
pose that, in the lowest part of this chromosphere, as it 
has been called, most of the vapours, which in the solar 
spectrum, pr8duce the'dark lines it presents, exist in the 
state of high incandescence. 

The echpse gf 1869, which was visible in America, 
allowed indeed, of the 1mportang observation (always con- 
firmed sinee) afthe reversal ot the solar’spectrum at the 
extreme border ôf the disc, that is to say, at the points 
where the photosphere is immediately ın contact with 
the chromosphere ; a phenomenon winch does not signify 
that the photosphere itself may not contain the same 
vapours and concur in the production of the solar spectral 
lines. . 

Thus the discovery of a new solar envelope, the recog- 
nised nature of the protuberances, and the knowledge of 
their relation to the sun; lastly, the conquest of a method 
for the daily,study of those phenomena ; such were the 
fruits of spectrum analysis applied to the study of this 
long eclipse of 1868. ; 

But a total echpse presents other manifestations com- 
pletely unexplained up to the time of which wd speak, 
There is seen, beyond the protuberances and the dhromo- 
spheric ring, a magnificent aureole, or luminous corona, 
of soft brightness and silvery tint, which may reach as 
far as an egtire radius of the dark limb of the moon. 

The study of this beautifu? phenomenon, by methods 
which had given such magnificent results, was imme- 
diately undertaken, and occupied the astronomers during 
the eclipses of 1869, 1870, and 1871. 

But the aureole or corona, though constituting a 
brilliant bhenomenoa, has in reality but weak luminous 
power. *Hencè the difficulty of obtaining its spectrum 
with its true characters. Thus the astronomers differed 
at first as to the real nature of the phenomenon. In 1871, 
and by theeuse of an extremely luminous instrument, it 
was definitively proved that the spectrum of the corona con- 
tains the bright lmes of hydrogen, and the green lne 
called 1474 of Kirchhoff’s maps, an observation which 
demonstrates that the corona 1s a real object constituted 
of luminous gases forming a third envelope round the 
solar globe. 

If indeed tht phenomenon of the corona were a simple 
phenomenon of reflection or of diffraction, the coronal 
spectrum would merely be*a weakened solar spectrum. 
On the other hand, the characters of the solar spectrum 
are here quite subordinate, and the spectrum is that of 
protuberantial gases and of matter still unknown, dicated 
by the line 1474.) 3 - 

The subsequent eclipses of 1875 and 1878, and that 


7 One of us has expressed the idea (Notice du Bureau des Longitudes, 
1879) that the coronal atmosphere which 3s in dependence on the chromo- 
sphere and photosphere must present a much more agitated appearance at 
the epoch of maximum of spots and protuberances, since the jets of hydrogen 
which then penetrate it are much more numgrouseand rich Ulterior observa- 
tions, and especially those which have been made durimg the last eclipse at 
the moment when the solar erupnons were abundant, have confirmé@d this 
prevision. 
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recently observed in Egypt, have yielded confirmation of 
these results: . : 

But if the constitution of the sun is being thus rapidly 
unveued, there still remain great problems to be solved, 
both as to thig last solar epvelope, and as to the region 
near it. * 

First of all, have the immense appendices which the 
corona has presented during some eclipses, an objective 
reality, and are they a dependance of this immense 
coronal atmosphere, or might they rather be streams of 
meteorites circulating round the sun (as one of the 
members of the Bureau has suggested)? 

We do not forget the zodiacal light, the relations of 
which to those dependances of the sun remains to be 
determined. 

But these problems are not the only ones we have now 
to attack, during the occultations of the solar globe. Do 
the regions with which we are occupied contain one or 
several planets, which the illumination of our atmosphere, 
so bright in the neighbourhood of the sun, may have 
always contealed from us? -Leverrier long studied this 
question, andshis analytical researches led him to suppose 
their existence. 

On the other hand, several observers have alleged that 
they have observed transits of round and dark bodies in 
front of the sun; but these observations are far from 
being certain. The surface of the sun is often-the seat 
of small, very round spots, which appear and disappear in 
a time often short enough to simulate the passage of 
round bodies before that star. 

The question is of capital importance; hence it at 
present justly engages the thoughts of all astronomers. 

May the analysis of Leverrier enrich the solar world 
towards its central regions, as it has doné with such a 
magnificent s.ccess in the most distant regions ? 

We have but two means of solving the problem, whose 
solution is more particularly incumbent on French astro- 
nomy; the attentive study of the solar surface, or the 
examination of the circumsolar region when an eclipse 
renders their exploration possible to us. This last means 
seems the most efficacious, but on the condition that the 
occultation is long enough to allow of a minute exploration 
of all the regions where the small star may be met with, 

This gives a capital importance to the eclipse of May 6 
next, one of the longest of the century. 

We will now examine the circumstances of this great 
eclipse, and the means that it would be well to employ 
for observation of ıt, 

The total eclipse of May 6 next will have a duration of 
6 minutes at the point where the phase is maximum 
(5m. 59s.) ; a time triple that of ordinary eclipses. 

The central line is wholly comprised in the South 
Pacific Ocean, and we can only hope to observe ıt in the 
islands of that ocean. 

After an attentive study of the question, it has appeared 
to us that two islands would do about equally well for 
observation; those of Flint and Caroline. 

Fhnt Island (lat. 119 30’ S., and long. 151° 48' W. of 
Greenwich) is the nearest to the central line, Calculation 
gives for the duration of totality in this island 5m. 33s. 
Caroline Island is 150° 6’ W., and 9° 50’ S.; the duration 
of the totality there will {be 5m, 20s.; that 1s, only 13 
secbnds less than in Flint Island. id 

It will be seen that the astronomical conditions of the 
phenomenon are extremely favourable in these islands, 
and it 1s to these stations we should propose to the 
Bureau to send an expedition. 

This:expedition should start from Paris, go to New 
York, traverse the American Continent by the railway to 
San Francisco, and there find a steamer (of a French 
service about to be established), which should carry it to 
the Marquesas Islands. There a man-of-war of the 
Freħch station should take it up, and deposit one portion 
at Caroling Island, the other at Flint Island. This ship 
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THE TRANSIT OF VENUS ON WEDNESDAY, 
DECEMBER 6 


AT the Transit of Venus in 1874 the tables of the 

planet prepared by Prof. Hill appeared to have a 
decided advantage over those of Leverrier, The correc- 
tion to the tabular place deduced from the observations 
of the transit is in close accordance with that shown by a 
meridian observation at Washington on the day preceding 
the phenomenon, - Although the entire discordance was not 
negatived by the tables of Prof; Hill, they went far towards 
removing it in 1874, and as the coming transit (December 6) 
will take place in nearly the same point in the planet’s 
orbit, we shall assume in what follows, that the tables of 
the American astronomer will again be fairly correct. 
Prof. Newcomb assumes and probably with much reason, 
that the error of Leverrier’s tables will prove to be an 
increasing one, and is therefore inclined to apply a still 
larger correction to the place deduced from’ them. It 
mdy be mentioned that the calculations of the transit in 
the Nautical Almanac, the Connaissance des Temps, and 
the Berliner Astronomisthes Jahrbuch, depend upon 
Leverrier’s tables. For the diameter of the planet we 
adopt that found by Prof. Auwers from heliometric 
measures in Egypt during the last transit, combining it 
with the diargeter of the sun, inferred by Leverrier from 
his discussion of the transits of Mercury. 

Direct calculations for Greenwich, Edinburgh, and 
Dublin give with the elements so obtained the following 
Greenwich mean times of the first external contact, and the 
respective angles from the sun’s vertex for direct image :— 


hm s o ‘ 
Greenwich ... 4, 2 © 42°2 126 59°4 
Edinburgh ... e 2 I 77 130 49°3 
Dublin ce w 2r 96 I3I 21'2 


For a limited area like that of these islands we may apply 
to these times and angles, the method of distribution of 
predictions given by Littrow, and subsequently by Wool- 
house. Putting the latitude of any place within the above 
area = 50°-+L, and its longitude in minutes of time 
= M, + if east of Greenwich, — if west, we get the fol- 
lowing equations :—- 

G.M.T. of first ex- 


ternal contact } = 2h, o62m, + [8°7453] L — [81402] M. 
Angle from sun’s ver- 


ies meee = 126°°3 + [9°669] L — [9°136] M. 


The quantities within the square brackets are logarithms, 
but of course if preferred the factors for L and M may 
be expressed as nulmbers. -As an example of the applica- 
tion of these formulae, suppose the time of first contact 
and the corresponding angle are required for Norwich, 
the position ‘of which place may be -taken in latitude 
+ 52° 38’, longitude 1° 18’ or + 5m. 12s., we have then 
L = + 2°633 M = + 5'20m. 


+ 8°7453 — 8'1402 « 
Log. 4, + 0°4205 Log. M + 0°7160 
+ 91658 — 8°8562 
No. no a + O'F46 No, ... — 0'072 
~ 0'072 eis 
2 0'62 ane 
eae hm s 
20°69 or 2 0 44 G.M.T. 
Longitude E 5 12 le .- 
2 5 53 Norwich M.T. 
é ~e 
e 
e e 
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which, further, should be provided with all that is neces- | Bor the angle— š 
sary for the eStablishment of the stations, the safety and X a a 
the subsistence of the observers, should not leave -those | ka 9°669 tans 9°136 + 123 
regions before bringing the mission to Tahiti, where our | ~“°8 $ + 0°421 ~| Log. M + 0°71 zgi ° 
enveyés would find means of transport fog their return, + 10090 - 9'852 3 p 
either by the way they wênt, or (which would seem prefer- i Ba 126°8 ... angle from vertex. 
able), by way of Austraha. s ene ~ i 


e 

So thag atcording to the Calculfttion the limb of the plaget 
comes into first eontact with that of the sun at §3° from 
his lowermost point tawards the left, as we view”fhe 
phenomenon with the naked eye. It will bgergmarked 
that there is less than a half minute difference ig absolute 
time between Greenwich and Dubling and considering 
the possibility of error of many seconds in any prediction 
that can be made for geometrical contact and the difficulty 
of always determining what is geometrical contact in the 
observations, our formule for time of first contacf is more 
than a sufficient one. e š 

For first dndernal contact, it nfay besgageuméd that 21 
minutes have to be added to the time of external contact 
at any place in these islands; while for the angle from 
N. point of first external contact may be taken in all 
cases 147°, ~ . 

In the national ephemerides the times of the contacts 
are given for a particular meridian as they would be noted’ 
at the centre ofthe earth, and formule ere appended to 
reduce these geocentric times to any point upon the 
earth’s surface.. It is obvious that where, as in a transit 
of Venus, predictions are required for such widely distant. 
stations, this method. possesses the greatest convenience. 





NOTES 

THE following are the Lecture arrangements at the Royal Institu. 
tion for theensuing Session .—The Christmas Lectures will be given 
by Prof, Tyndall, on Light and the Eye. Before Baster—Prof. W. 
C. Williamson on the Primeval Ancestors of Existing Vegetation, 
and tkeir Bearing upon the Doctrine of Evolution; Prof. R. S. 
Ball, four lectures on the Supreme Discoveries in Astronomy ; 
Prof. Dewar, nine lectures on the Spectroscope and it» Applica- 
tions; Mr. R. Bosworth Smith, four lectures on Episodes in 
the Life of Lord Lawrence ; Dr. W. H. Stone, three lectures on 
Singing, Speaking, and Stagamering; Mr. H. #1. Statham, 
two lectures on Music as a Form of Angistic Expression. After 
Easter—Courses will be giveh by Professors Tyndall, McKen- 
drick, A, Geikie, and Turner (of St. Petersburg). The Friday 
Evening Discourses will probably be given, among others, by 
Mr. R. B. Smith, Dr. G. J. RomanesgSir W. Thomson, Mr. 
M. D. Conway, Prof. W. C. Williamsone Mr."W. HP. Pollock, 
and Prof, Tyndall. e ° 


A COMMITTEE, consisting of the Right Hon, J. T. Ball,. 
LL.D., D.C.L., the Very Rev. W. Reeves, D.D., Dean of 
Armagh, J. L. E. Dreyer, Ph. D., Astrongmer of Armagh Ob- 
servatory, has been appointed by the Governors of the Armagh 
Obs:rvatory to raise a fund for the purpose of erecting a memo- 
rial instrument in the observatory at Armagh, where the late 
Rev. Dr, Robinson spent fifty-eight years, engaged in those 
scientific investigations with which his name*will be for ever 
associated, The Committee addresses its appeal not only to the 
inhabitants of Ulster, or of Dublin, but to Robinson's friends and 
admirers all over the United Kingdom, The services rendered 
to astronomy by Dr. Robinson are well known, and doubtless 
many of our readers will be glad to aid in paying a tribute to 
his memory. It is proposed that the memorial take the form of 
an equatoreal refractor, say of eight or nine inches aperture, 
which could be had for about 500/4., and could find room in one 
of the existing domes at Armagh. With such an instrument, 
much valuable and igt@resting work could be done. Subserip- 
tionseshould be sent to Dr. J. L. E. Dreyer, Observatory, 
į Agmagh. 
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WE regret to dannounce,the death, or November 24, of Mr. 
Andrew Pritchard, M.R.I., F.R.S. Edin., &c., of Highbury, 
London, whose gamé wil] ‘be best remembered in confféction 
with several improvefhdhts of the microscope, the use of ‘test 
objects,” and as being the‘author of ‘“@A ‘History of Infusoria,” 
"the fourth edition of which, enlarged, to nearly 1000 Bages, was 
published in 1861. Born in London in December? 1804, 
he yas almost entirely brought ‘up. by his *erandfather, one 
of the ghief cashiers in the Bank of England. On the 
foundatio& of the Mechanic? Institution in Southampton Build- 
ings, by Dr. Birkbeek, Mr. Pritchard entered as a student, The 
microscope was then a very imperfect instrument, and Mr. 
Pritchard worked hard at the achromatisation of lenses, and was 
the first to propose ¢o take advantage of the high refracting 
power of the diamond, ruby, and sapBhire for the manufacture of 
single lenses, thgse giving good@efinition without the coloured 
borders incidéWwlemto Ordinary flint glass, Between the 
years 1829 and 1837 he published several works on the micro- 
scope, in which he was aided by Dr. Goring, particularly the 
‘* Microscopic, Illustrations,” ‘* Micrographia,” and the ‘‘ Micro- 
scopic Cabinet, ” for which several good plates were prepared, 
In the year 1836 Mr. Pritchard wag elected 2 Member of the 
Royal Institution, „being proposed by Faraday, and in the pre- 
vious year joined tht British Association at Dublin, taking part 
in the deliberations ofthis body until comparatively recent times, 
In 1873 the Royal Society of Edinburgh -conferred upon him 


their fdllowship, in recognition of his scientific attainments, as’ 


evidenced by his great work, the ‘‘ History of Infusoria,” a 
memorial of patient industry and biological research. 


THE Lancashire friends of the late Prof. Jevons are to hold a 
meeting at the Manchester and Salford Bank on Thursday next, 
to consider a proposal for a Jevons memorial. It has been 
suggested that an appropriate form of the memorial would be 
the establishment of a Professorship of Political Economy at 
the Victoria University, Manchester. Prof. Jevons was a 
Lancashire man, and was associated for many years with the 
Owens College and with the Manchester Statistical Society. 


Mr. BARNARD, of Nashville, Tennessee, and Prof. Wilson, 
of the Cincinnati Observatory, ‘bath noticed that the nucleus of 
the comet had separated into three fragments on the morning of 
October 5.. While this separation was nog observed at other 
o‘servatories, probably owing “to cloudy weather, we learn by 
the last stegmer from Central America, that on the same morning 
the cometas visible tq the, naked eye, at Escuintla, Guatemala, 
was divided into fiye distinct bodies, thus leading many to 
suppose that a whole family of celestial visitants had suddenly 
appeared. Subsequent observations in different parts of the 
world have led to the belief that the fragments were re-united, 
‘This statement appears in the Lanne Star and Herald. 


THE transit of Venus, on December 6, will be observed at Paris 
with the helio.stat in several plates, to exhibit the phenomenon to a 
large audience. M, Joubert, director of the Ob ervatoire Populaire 
of the Trocadero, is taking steps for that purpose, and will send 
out special invitations. Lectures will be delivered during the 
transit. M. Janssen, before leaving for Oran, left instructions 
for similar observations to be exhibited before a number of 
‘visitors at Meudon Observatory. A requisition has been sent to 
M. Bouteiller, the president of the Municipal Council, asking 
him to order that the leading pupils of public schools and their 
principal teachers should be invited to Montsouris Observatory 
in order to witness the transit. 


We are glad to learn that Prof. Mendeleeff has published a 
new edition (the fourth) of his ‘ Principles df Chemistry.” The 
new edition is thoroughly revised, and contains many important 
additions and modifications, bringing it up to the latest data*of 
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science, ‘the high standard of this book ts well known, The 
aims the author “has pursued may be seen in the following 
words of his preface: “By comparing the, past of the science 
with the future, ghe particulars with the generalisations, ang our 
nécessarily limited experience with ofr natural tendency towards 
the fhfinite, and by refraining from asking the student to accept 
without test any doctrine, however attractive, I tried to 
develop in the reader the faculty of independent jfdgment on 
scientific subjects which is necessary for a true use of science, 
and for azquiring the possibility of working for its further 
development,” The work’ may be regarded as not merely a 
text-book of chemistry, but an exposition of the methods of 
-natural sciance altogether. 


ALGERIA is becoming increasingly popular as a winter resort 
for invalids affected with chest disease ; but probably not many 
of our readers are aware that in the same easily accessible country 
gout and rheumatic patients may find what is scarcely to be met 
with in Eurdpe, a comfortable residence with abundance of 
waters adapted éo their special complaints, At Hammam R’Irha, 
about sixty miles south-west of Algiers and fifteen miles in a 
direct line from the coast, such patients will find waters both for 
bathing and drinking comparable with those of the best European 
resorts, and in addition a climate which renders outdoor exercise 
a pleasure all the winter through, Hammam R’Irha is beauti- 
fully situated among the hills of an outlying spur of the Lesser 
Atlas, and we understand has every possible convenience and 
comfort that invalids can reqpire. Naturally enough the people 
of Algiers look with some jealousy on this pleasant spot as a 
tival, and attempt we believe to ignore it; but in the opinion of 
the highest authorities on the subject of climate ‘ind waters, no 
place can equal Hammam R’Irha as a winter resort for gout and 
rheumatic patients. As it becomes better known we are sure it 
will grow in favour, especially, with English and Americans, who 
will find on the spot competent medical advice. The station 
is within three or four hours’ rail of Algiers. 


THE remarkable phenomenon which was seen on Friday week 
in several parts of this country, was also seen in Sweden. At Eskib- 
stuna, 54 miles south of Stockholm, it was observed three hours after 
sunset in the western heavens, it being dark at the time, about 
45° above the horizon, and was then hidden in a lurid cloud of 
purple colour. When approaching the zenith an oblong object, 
somewhat resembling a bow, became distinctly visible, which 
gradually pasted out of sight. The stars were visible through 
the object. The moon in her first quarter shone faintly in the 
south, 45° elevation above the horizon, while heavy clouds 
covered the eastern and northern skies. Aurora were frequent 
and intense all over Scandinavia during the week, 


Herr BERNHARD BLECHMANN, 2 pupil of Prof. Stieda, of 
Dorpat, has been making researches on the*anthropology of the 
Jews. He took 100 Jews of West Russia and the Baltic Pro- 
vinces, and as a result of las observations, he finds that there are 
both blonde and dark Jews of the primitive type, that Jews have 
narrower chests than Europeans under similar conditions ; that 
there are two types, Spanish and Germano-Polish ; and that 
they’appear to be brachycephalic. 


Tue third German ‘‘ Geographentag” will be held at Frank- 
fort on March 29-31, 1833. As at former meetings, both the 
scientific and educational aspects of geography will receive atten- 
tion, and intending contributors of papers should communicate 
with Prof, Rein, Marburg, before the’ end of January. There 
will, as usual, be an exhibition of teaching matériel in geography, 
which will be open for two or three weeks. 


ImMEnse forest fires are reported from the neighbourhood of 
St. Petersburg. Near Pawlowsk and the villages Sholpino, 


Stepanowka, and Podberesche near Gatchina, then along the 


. . s 

Warsow railwhy lne between ePljusse and Pleskau, also along 
the Moscow Railway line the forest was on fire. Thousands of 
people had been ordered ouf to try and extinguish the flames, 
but Al attempts in this digectiog proved futile, the only thing 
that could be done was to confine the limits of the fires. - ė 


Dr. Kine, the Superintendent of the Royal Botanic Gardens, 
Calcutta, ifs recently issued his report for the year 1881-82. 
The Calcutta Garden may be said to be the centre of botanical 
work in India, and none can probably claim a greater antiquity, 
as the report before us is stated to be the ninety-fifth annual 
report of these Gardens, Like its predecessors the report opens 
with a description of the changes and improvements in the 
Garden itself, points which are, of course, only of local interest. 
On the subject of india-rubber yielding plants—a subject of very 
great importance—Dr. King says: ‘‘Clara rubber (Manihot 
Glaziovit) continues to grow well here ; our trees are beginning 
to seed, and from their produce I was able to distribute during 

„the year’a good many seedlings to tea-planters in Assam, Chitta- 
gong, and elsewhere. A species of Zandolphia, which is one of 
the sources of the rubber collected in Eastern Africa, has (thanks 
to the exertions of Sir John Kirk, Her Majesty’s Consul-General 
at Zanzibar) been introduced to the Garden. From the seeds 
sent by Sir John Kirk a number of young plants Have been 
raised, and these at present look very healthy. The cultivation of 
the plant yielding Para rubber (Hevea brasiliensis) has been aban- 
doned, as the Bengal climate proves quite unsuitable for it. Of 
Castilloa, ‘another South American rubber-yielder, we have as 
yet only eight plants, but it is being propagated as fast as 
possible.” Ayother important subject is that of the production 
of materials for paper-making, and of these plantain fibre 
seems to have occupied some attention. It seems that during 
the dry months, simple exposure of the sliced stems to the sun 
is a sufficient preparation- for the paper-maker, provided the 
paper-mill be on the spot. What is still wanted is some cheap 
mode of removing the useless cellular tissue, so that the fibre 
may be shipped to England without the risk of fermentation 
during the voyage. The cultivation of the plantain for its fruit 
is so universal over the warmer and damper parts of India, and 
its growth is so rapid, that the conversion into a marketable 
commodity of the stems at present thrown away as useless would 
be an appreciable addition to the wealth of the country, The 
paper mulberry of China and Japan (Broussonetia papyrifera) is 
being tried in the Garden, as well as in the Cinchona plantations 
in Sikkim, as it is well known that the bark yields a splendid 
paper material. A plantewhich appears to be at present un- 
known, but which Dr. King thinks will prove a species of 
Lriophoruni, is also favourably reported upon. Under the head 
of ‘Other Economic Plants,” mahogany, the rain-tree, and the 
Divi Divi, are said tg be in considerable demand. A large in- 
terchange of seeds and plants has been effected during the year, 
with other parts of India, as well as with England and the 
Colonies, . . i 


No further news of the wreck alleged to have been seen near 
the Island of Waigatz has come to hand. Capt. Burmeister, of 
the Louese, who parted from the Diymphna and the Varma in 
Septembef last, is of opinion that the vessel seen is the Varna 
in her winter-quarters, simply with masts and yards lowered, 
which seem to be corroborated by the recent discovery, that the 
original message says west of Waigatz Island, where the wreck 
could not have drifted. 


i (ay 

PARTS 311 to 16 of Dr. Chavanne’s edition of Balbi’s Geo- 
graphy (Vienna, Hartleben) have appeared ; .they are largely 
devoted to the Austro-Hungarian monarchy, 


WE need scarcely mention that Oxford is the seateof the ‘New 
Science Club, to the meeting at Trinity College if connection 


‘with which we referred Jast week. 
» 
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In the last sitting of the Syndicat d’Electricité M. Jablochkoff 
described a new element which he has invented, and which 
consists of sodium, for the electro positive e plate, the ne- 
gative being, as usual, carbon, M. *J&blochkoff does not 
use any exciting liguid® but merely’ sends into his elements 
by the ghstrumentality af an aspirator, a°current of air 
saturat@d with moisture, He says that soda is dissolved end 
falls to the bottom of the bok where his elements are kepy so 
that it may be easily collected afd sold at a high ripe, being 
pure except for a small quantity of carbonate aff ,of nitrate, 
According to his statement the electromotive force of this element 


is about 4 volts, 


THE additions to the Zoological Society’s Gardens daring the 
past week include a GreengMonkey (Cercopithecus calitrichus @ ) 
from West Africa, presented by Mrs, Gretton ; a Northern Lynx 
(Felis lynx) from the Carpathian Mountaj esemted by the 
Count Constantin Branicki ; an Isabelline Lynx (Felis isabellina) 
from Tibet, presented by Capt. Baldock; a Forster's Milvago 
{Milvago australis) from Falkland Islands, pres€nted by Dr. A, 
M. McAldonie ; an Annulated Snake (Zeftodira annulata) from 
Honduras, presented by Mr. R. E. Seabrogke joa Short-tailed, 
Wallaby (Halmaturus brachyurus 9) from West Australia, three 
Blne-crowned Hanging Parrakeets (Zoricu fdigulus) from 
Ceylon, deposited; a Moloch Monkey (Callithrix moloch) from 
Brazil, two Snowy Owls (Wyctea nivea & 9 ), European, a Shore 
Lark (Eremophila alpestris}, British, purchased ; a Great Bustard 
(Otis tarda), European, received in exchange, 





ON THE TRANSITS OF VENUS: 


TRANSITS of Venus usually occur in pairs ; the two transits 

of a pair being separated by only eight years, but between 
the nearest transits of consecutive pairs more*than a century 
elapses, We are now on the eve of the second transit of a pair, 
after which there will be no other till the twenty-first century of 
our era has dawned upon the earth, and the June flowers are 
blooming in 2004, When the last ‘transit season occurred the 
intellectual world was awakening ffom the slumber of ages, and 
that wonderous scientific activity which led to our present 
advanced knowledge was just begirining. What will be the state 
of science when the next trangt season arrives God only knows. 
Not even our children’s children will live to take part in the 
astronomy of that day. As for ours€lves, we have to do‘with 
the present, and it seems a fitting occasion for noticing briefly 
the scientific histor of past transits, and the plans for observing 
the one soon to happen. . 

When the Ptolemaic theory of the sglar system wes in vogue, 
astronomers correctly believed Venus -ande Mercury to be 
situated between the Earth and the Sun, but as these planets 
were supposed to shine by their own light, there was no reason 
to anticipate that they w ould be visible during a transit, if indeed 
a transit should occur. Yet, singularly enough, so far back as 
April, 807, Mercury 1s recorded to have been seen as a dark spot 
upon the face of the Sun. We now know that itis much too 
small to be visible to the naked eye in that position, and the 
object observed could have been nothing else than a large sun- 
spot. Upon the establishment of the Copernican theory it was 
immediately perceived that transits of the inferior planets across 
the face of the Sun must occur, and the recognition of the value 
of transits of Venus for determining the solar parallax was not 
long in following. The idea of utilizing such transits for this 
purpose seems to have been vaguely conceived by James Gregory, 
or perhaps even by Horrocks; but Halley was first to work it 
out completely, and to him is usually assigned the honour of the 
invention. His paper, published in 1716, was mainly instru- 
mental in inducing the governments of Europe to undertake the 
observations of the-transits of Venus of 1761 and 1769, from 
which our first acctirate knowledge of the Sun’s distance was 
obtained. 3 ; 

When Kepler had finished his Rudolphine tables they 
furnished the means of predicting the places of the planets with 
some approach to Accuracy; and in 1627 he announced that 

* An address delivered before Section A of the American Association for 


the Advancement of Science, on August 23, 1882, by Prof. Wm. Harkness, 
Chairman of the Sectioa, and Vice President of the Association, 
g . 
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Mercury would cross the face of the Suh on November 7, 1631, 
and Venus on December 6 of the same year. The intense 
interest with which Gassepdi prepared to observe these fansits 
can be imagined whèntit is remembered that hitherto no such 
“phenomena had ever greeted mortal eyes® He was destitute of 
what would nqw be regarded as the con®monest instruments. 
The invention of telescopes Was onfy twenty years did, and a 
„reaßonably . good clock shad never been gonstructed. His 
obsgxvatory was situated in Paris, ånd its appliances were of the 
Tost primitive kind. By admitting thé solar rays into a darkened 
room throuf#a small roun@ hole, an image of the Sun nme or 
tea inches #n diameter was obtained upon a white screen. For 
the méasurement of position angles a°carefully divided circle 
was traced upon this screen, and the whole was so arranged that 
the circle could be made to coincide accurately with the image of 
the Sun. To determine the times of ingress and egress, au 
assistant Was stationed outside with adarge quadrant, and he was 
instructed to observe the altitudg of the sun whenever Gassendi 
stamped ugon Jor, eModern astronomical predictions can 
be trusted within ute or two, but so great did the uncertainty 
of Keptes tables seem to Gassendi that he began to watch for 
the expected transit of Mercury two whole days before the time 
set for its occurrence. On the 5th of November it rained, and 
on the 6th clduds covered the sky almost all day. The morning 
of the 7th brake, and yet there was no respite from the gloomy 
pall. Gassendi cqntinued his wearygvatch with sickening dread 
that the transit méght already be over. A little before eight 
o'clock the sun began to struggle through the clouds, but mist 
prevented any satisfactory ob-ervation for-nearly another hour, 
Towards nine the sun b came distinctly vi-ible, and turning to 
its image on the screen, the astronomer observed a small black 
spot upon it, It was not half as large as he expected, and he 
could not believe it was Mercury. He took it fora sun-spot, 
and carefully estimated its position at nine o’clock, so that he 
might use it as a point of reference for the planet, if indeed he 
should be fortunate enough to witness the transit, A little later 
he was surprised to see the spot had moved. Although the 
motion was too yapid for an ordinary sun-spot, the small size of 
the object seemed to forbid the idea that it was Mercury. 
Besides, the predicted time of the transit had not yet arrived. 
Gassendi was still uncerfain respecting the true nature of the 
phenomenon when the sun again burst through the clouds and it 
was apparent that the spot was steadily moving from its original 
position. All doubt vanished, and recognizing that the transit, 
so patiently watched for, was actually in progress, he stamped. 
upon the floor as a signal for his assistant to note the sun’s 
altitude. ‘leat faithless man, whose name has been forgotten 
Sy history, had deserted ghis post, and Gassendi continued his 
observations aloné, Fortunately ethe assistant returned soon 
enough to aid in determining the instant of egress, and thus an” 
important addition was made te our knowledge of the motions 
of the innermost flanet of the solar system. 

After this success in ebserving Mercury, Gassendi hoped he 
might be equally fortunate dn observing the transit of Venus on 
December 6, £631, eHe knew that Kepler had assigned a time 
near sunset for first contact, but the tables were not sufficiently 
exact to forbid the possibility of the whole transit being visible 
at Paris, Alas, alas! these hopes were doomed to disappoint- 
ment. A severe storm of wind and rain prevailed on December 
4th and sth, and althðugh the sun was visible at intervals on the 
Sth and 7th, not a trace of the planet could be seen. We now 
know that the transit happened,in the night between the 6th and 
jth, and was wholly invisible at Paris, i 

Transits of Venus can occar only in June and December, and 
as the two transif$ of a pair always happen in the same month, 
if we start from a June transit the intervals between consecutive 
transits will be 8 years, 1054 years, 8 years, 1214 years, 8 years, 
1054 years, and so on, This is the order which exists now, and 
will continne for many centurie§ to come, but it is not always so, 
The path of Venus across the sun is not the same in the two 
transits of a pair. For a pair of June transits, the path at the 
second one is sensibly parallel to, and about twenty minutes 
aorth of, that at the first; wh le for a pair of December transits 
the parallelism still holds, but the path at the second ‘one is about 
twenty-five minutes south of that at the first. Hence it happens 
that whenever Venus passes within about. four minutes of the 
sun’s centre ata June transit, or within about eight minutes at 
a December transit, she will pass ju-t outside the sun’s digk at 
zhe other transit of the pair, and it will fail. Thus the intervals 
between consecutive transits may be modified in various way’. 
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If the first éransit of a Jene pais fails, they will become 1294 
years, 1054 years, 8 years, 1294 years, etc. If the second transit 
of a June pair fails, they will become 1134,years, 8 years, 121} 
years, 1134 yearg, etc. If the first transit of a December,pair 
fails, they will become 8 vears,’1134¢ years, 1214 years, 8 years, 
etc.e Ifthe the second transit of a December pair fails, they will 
become 8 years, 1054 years, 1294 years, 8 years, etc. And 
finally, if either the first or second transit of a pair-fails both in 
June and December, they will become 1134 years, T294 years, 
113% years, 1294 years, ete, 

When Kepler predicted the transit of 1631, he found from 
his tables that at her inferior conjunction on December 4, 1639, 
Venus would pars just south of the sun, and therefore he 
believed the second transit of the pair would fail, On the other 
hand, the tables of the Belgian astronomer, Lansberg, indicated 
that the northern part of the sun’s disk would be traversed by 
the planet. In the fall of 1639 this discrepancy was investigated 
by Jeremiah Horrocks, a young curate only twenty years old, 
living in the obscure village of Hoole, fifteen miles north of 
Liverpool, and he found, apparently from his own observations, 
that although. Kepler’s tables were far more accurate than 
Lansberg’s, the path of the planet would really be a little north 
of that assignel by Kepler, and a transit over the southern 
portion of the sun would occur. He communicated this dis- 
covery to his friend William Crabtree, and these two. ardent 
astronomers were the only ones who had the good fortune to 
witness this, the first recorded transit of Venus, 

Horrocks had great confidence in his corrected ephemeris of 
Venus, and it forbade him to expect the ingress of the planet 
upon the sun before three o’clock in the afternoon of Sunday, 
November 24, old style (December 4, new style) ; but as other 
astronomers assigned a date some hours earlier, he took the pre- 
caution to begin his observations on the 23rd. The 2qth seems 
to have been partially cloudy, but he watched carefully from 
sunrise to nine o'clock ; from a little before ten ugil noon ; and 
at one o’clock in the afternoon; having been called away in the 
interval by ‘business of the highest importance—persumably the 
celebration of divine service. Abont fifteen minutes past three 
he was again at liberty, and as the clouds had dispersed, he 
returned to his telescope and was rejoiced to find Venus upon 
the sun’s disk, second contact having just happened. Only 
thirty-five minutes remained before sunset, but during these 
precious moments he made determinations of the position of 

enus which are even yet of the highest value. Crabtree was 
less fortunate. At his station, near Manchester, there was but a 
momentary break in the clouds a quarter of an hour before sun- 
set, This sufficed to give him a glimpse of the transit, and he 
afterwards made a sketch from memory, - 

The years sped swif:ly by, and as the transit of 1761 
approached, Halley’s paper of 1716 was not forgotten, although 
he himself had long been gathered to his fathers, In deciding 
to what extent his plans could be followed, ıt was first of all 
necessary to know how nearly the real conditions would 
approximate to those he had anticipated. Passing over a paper 
by: Trébucket calling attention to errors in Halley's data, Delisle 
was first to paint out the exact conditions of the transit, and the 
circumstances upon which the sucess of the observations would. 
depend. In August, 1760, less than a year before the event, he 
published a chart showing that inaccurate tables of Venus had 
misled Halley, both as to the availability of his method, aad in 
the selections of stations. The occasion could be more effectively 
utilized by a change of plan, and Delisle considered it best to 
observe at suitably selected localities from many*of which only 
the ingress, or only the egress, would be visible. Ferguson, 
in England, seems to have atrived independently at similar 
conclusions, 

Tffe two methods proposed respectively by Hajley and 
Delisle have played so important a part in the history of physical 
astronomy that it will not be amiss to state briefly the distinction 
between them. The sun causes Venus to cast a shadow which 
has the form of a gigantic cone, its apex resting upon the planet, 
and its diameter continually increasing as it recedes into space. 
All the phenomena of transits are produced by the passage of 
this shadow cone over the earth, and as each point of the cone 
corresponds to a particular phase of a transit, any given phase 
will encounter the earth, and first become visible, at some point 
where the sun is just setting ; and will leave the earth, and there- 
fore Be last gisible, at some point where the sun is just rising, 
Between these two points it will traverse nearly half the earth’s 
circumference and in so doing will consume about twenty minutes, 


: exclusively to Halley’s method. 
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` The only phases dealt with by dither Halley’s or Delsle’s method 


are the external and internal qpntacts, beth at ingress and at 
egress. Delisle’s method cbnsi$ts in observing the times of 
contact at stations grouped aboutghe regions where either ingress 
or egress is soonet and lftest visible. The longitudes of the 
stations must be well determined, and then by cembining fhem 
with the observed times of contact the rate at which the shadow 
cone os over the earth becomes Known, and from it the 
solar parallax results. At many of the stations best suited for 
Delisle’s method, only the beginning or only the ending of the 
transit will be visible; but for the application of Halley’s 
method, both the beginning and the ending must be seen. ‘The 
theory of the latter method is so complicated that it is difficult 
to explain it briefly and at the same time accurately; but the 
the following considerations will :urfice to indicate its nature. 
The duration of a transit at any point on the earth’s surface 
depends partly upon the length of path, and partly upon the 
velocity, of that point while within the shadow cone. The 
length of path is affected by the latitude of the point, and the 
velocity by the earth’s diurnal motion, which in some regions 
accelerates, and in others retards, the progiess of the shadow. 
The result is that throughout one-half the earth’s surface the 
duration of the transit is lengthened, while throughout the other 
half it is shortened ; the maximum lengthening and sh: rtening 
occurring at the respective p Jes of the hemispheres in questien. 
Although these poles are not situcted at the extremities of' the 
earth’s axis, it usually happens that one of them is shrouded in 
night ; but upon the sunlit side of the earth, fiom which alone 
observations can be made, localities may exist at some of which 
the duration of the transit will be twenty minutes or more 
greater than at others, This inequality is the condition upon 
which Halley’s method depends, and when such localities are 
accessible it may be advantageously applied. Briefly then, 
Halley’s method consists in observing the duration of a transit 
at two or more stations so selected as to give dmations of 
widely different lengths; while Delisle’s method consists in 
employing a common standard time to note the instant when 
the transit begins, or ends, at two or more staticns so chosen 
as to give very different values for that instant. 

The transit of. 1761 was visible throughout Europe and was 
well observed by astronomers in all parts of that continent. 
Besides this, England sent expeditions to St. Helera and to the 
Cape of Good Hope; and English astronomers ob:erved at 
Madras and Calcutta; French astronomers were sent to Tobolsk, 
Rodriguez, and Pondicherry ; Russians to the confines of Ta tary 
and China ; and Swedes to Lapland. No less than 117 stations 
were occupied by 176 observers; and of these, 137 published 
their observations. When this mass of data was submitted to 
computation, the result was far from satisfactory. Values of 
the solar parallax were obtained ranging from 8.49 seconds to 
10,10 seconds; and in their disappointment the astronomers of 
the eighteenth century concluded that too much reliance had been 
placed upon Delisle’s method. 

The transit of 1769 drew on apace ; and, to avoid a repetition 
of the fancied mistake of 1761, attention was directed almost 
The conditicns of the transit 


‘ were caiefully discussed by Hornsby in England, and by Lalande 


and Pingré in France ; and it was fcund that its duration would 
be greatest in Lapland and Kamschatka, and least in the Pacific 
Ocean, California and Mexico. Astronomers were dispatched 
to all these regions. England sent the famous Capt. Cook to 
Otaheite, France sent Chappe to® California; the King of 
Denmark sent Father Hell to Lapiand; and in addition 
numerous observations were made in Europe, North America, 
China, and the East Indies. The preparations were most 
elaborate, and the result better than in 1761, but sti not 
satisfactory. The black drop and other distortions disturbed 
the contacts in this transit as they had done in the previous one, 
and the values of the parallax deduced by the best computers 
ranged from 8.43 seconds to 8.85 seconds. 

Thus the matter rested till 1825 and 1827 when Encke 
published abstracts of his discussion of the transits of 1761 and 
1769, from which he deduced a parallax of 8.58 seconds, This 
discussion was not printed in full till 1835, when it iw mediately 
commarded the attention of astronomers, and its revult, which 
Encke had modified to 8.57 seconds, was universally accepted 


‘for more than a quarter of a century, As time wore on, gertain 


gravitational investigations led to a strong suspi¢ion that the 
sun’s distance had been over-estimated by at least three million 
miles, ard the observations of Mars at its opposition in 1862 
. 
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converted fhis suspicion into a conviction, The eighteenth 
centuyy transits were again rediscussed and a parallax of 8.83 
seconds was foundefrcm them by Pewaglky i 1865, and 8.91 
seconds by Mr. E. J. Stone in 1868. ewcomb’s paper, in ' 
1867, also produced a*m@rked impression. 7 

The trafsit of 18%4. was, then approaching, and in the dis- 
cussiog as to how it should be fitilized Halley's and Deligle’s 
methods once mose played a prominent part, It was vecogn‘zed “ 
that the uncertainty, in tke observed times of c¢ ntact ofthe” 
eighteenth century transits was largely due to the black diop, 
and the causes of that phenomenon were carefullf cinsidered. 
Among them, most astronomers believed thgt irradiafion, played 
an important, if not the principal, part; but at the same time 
there was a general feeling that the telescopes of a century ago 
were bad, and that the magnificent instruments of the prerent 
day would give better results, In view of*all the cirgumstances 
it was determined thet (h€ contacts should be observed with 
equatorially-mounted achromatie telercopeyof from 4 to 6 inches’ 
aperture, or with reflectors of not legs thapegmamche® aperture, 
and that magnifying powers of from 150 to 200 diameters shc uld 
be employed. The Germans and Russians adopted ltelfometers 
of about three inches’ aperture for mahing exaot det@rminations 
of the positions of Venus during transit, but othgr nations did 
not follow their example. g 

Photography, an agency undreamed ofein the eighteenth. 
century, was also availal, and all saw the desirability of 
employing it; but thee was much differengte of-6pinion as to 
how should this be done. The European astronomers preferied 
instruments modelled*upon the Kew phetoheliograph, whose 
objective has 3.4 inches aperture and 50 mches focus, giving an 
image of the sun 0,482 of an inch in diameter, which 1s enlarged 
by a secondary magnifier to 3 93 inches. On the other hand, 
the American astronomers contended that photographs taken 
with such instruments would be affected by troublesome errors 
due to the secondary magnifier, that position angles could not be 
measured from them accurately enough to be of any use, and 
that it would be exceedingly difficult to determine the exact 
linear value of a <econd of arc. They advogated the use ot 
horizental photoheliographs, which are free from all these dis- 
advantages; and the instruments which they adopted had . 
apertures of 5 inches, and focal distances of 384 feet, giving 
images of the sun slightly more than 4 inches in diameter. 
Notwithstanding this rad cal difference of opinion respecting - 
the best form of photoheliograph, the astronomers of the old . 
and new worlds were in perfect accord as to how the instruments 
should be employed. Between the first and second contacts, 
and again between the third®and fourth contacts, photographs 
about five minutes square, she wing tke indentation cut by the 
planet into the sun’s limb, ‘were to be taken at intervals of a 
few seconds ; andefrom these it was hoped the true times of 
contact could be deduced with great accuracy. Between ‘the 
second and third contacts, pictures of the entire suy were to be 
taken at short intervals, and the positidhs of Venus relatively to 
the sun’s centre were to be obtaine frém them, hy subsequent 
measurements, In the latter case, the photheliograph took the 
place of a heliometer, and was superior to that instrument in its 
power of rapidly accumulating data. . 

The question of instrumental outfit having been disposed of, 
stations were selected, and parties dispatched to almost every 
available point, The United States, England, France, Germany, 
Rusia, Holland,—in short, nearly all the nations of the 
civihzed world,—took part inethe operations, The weather 
was not altogether propitious on the day of the transit, tut 
nevertheless a mass of data was accumulated which will require 
years for its thorough discussion. When the parties returned 
home the contact observations were first attacked, but it was soon 
found that they were little befter than those of the eighteenth > 
century, The black drop, and the atmospheres of Venus and 
the Earth, had again produced a series of complicated 
phenomena, extending over many seconds of time, from 
among which it was extremely difficult to pick out the true 
contact. It was uncertain whether or not different observers 
had really’ recorded the same phase, and in every case that 
question had to be decided before the observations could be 
used. Thus it came about that within certain rather wide 
limits the resulting parallax was unavoidably dependent upon 
the judgment of the” computer, and to that extent was mere 
guesswork, Attention was next directed to the photographs, 
and soon it began to be whispered abcut that those taken by 


European astronomers weré a failure. Even yet I am not aware 
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that the Germans have puhlished anythufg official on the-subject; 
but the English official report has appeared,:and-it frankly 
declares that ‘after Paboriohs measures and calculationsstt was 
thought best to” abstain from publishing “the results of the 
photographic measures as gomparable with those deduced from 
telescopic view.” From the way ia Which these photographs 
were taken, Si? George Airy sawethat they couldenot yield 
position angles of any value, and therefore differences of right 
ascension ‘and declination could net be deterafined from them ; 
bufthey did seem capable of giving®the distance between the 
centres off Wenus and the sua with considerable accuracy. Upon 
trial this ‘groved not to be the case. No two’ persons could 
measure them alikee because “ howevey well the sun’s limb on 
the photograph appeared ta the naked eye to be defined, yet on 
applying to it a microscope it became indistinct and untraceable, 
and whdn the sharp wire of the micrometer was placed on it, it 
entirely disappeared.” In short, tle British photographs arə 
useless for the present, but Sir George Airy hopes that in the 
futare somg astyononter may be found who will be capable of 
dealing with thame ~ 

We turp now to the American photographs, They present a 
well defined image of the sun about 4.4 inches in diameter, and 
ate intended t8 give both the position angle and distance of 
Venus from the sun’s centre. A special engine was at hand for 
measuring them, but when they were placed under the microscope 
‘only an indistinct Hur could be seen, Here again was the sane 
difficulty which Had baffled the Whglish, but fortunately its 
cause was a “dascovered, The magnifying power of the 
microscope was only 374 diameters, which seemed moderate 


- enough, but was it really:so? The phatographic image of 


the sun was about 4 4 inches in diameter, and this was magnified 
3.31 times by the objective of the microscope, thus giving an 
image 14.56 inchesin diameter. To yield an image of the same 
size, a telescopic objective would require a focus of about 1563 
inches, and if the eye-piece of the microscope, which had an 
equivalent focus of 0.886 of an inch, were applied to it, a power 
of 1764 diameters would be produced. This then was the 
utterly preposterous power under which the image of the sun 
was seen when fhe photograph was viewed through the micros- 
cope, and no useful result could be expected from it, Means 
were immediately provided for reducing the power of the 
microscope to 5.41 diameters; and then the photograph seen 
through it appeared as the sun does when viewed through a 
telescope magnifying 255 diameters, After this change all 


difficulty vanished, and the photographs yielded excellent results, | 


The measurements made upon them seem free from both constant 
and systemasic errors, and the pyobable accidental error of a 
position of Venus depending upon two sets of readings ‘made 
upon a single phatograph"is only q 553 of a second of arc, To 
prevent misunderstanding it should be remarked that this state- 
ment applies only to pictures taken betwedh second and third 
contact, and showing the entire sun, The small photographs 
taken between first and gecond contact and again between third 
and fourth contast, preved,of no value. 

These investigations ‘consumed much time, and before the 
result from the American photographs was generally known, an 
international convention of astronomers was held in Paris to 
consider how the transit of 1882 should be observed. The 
United States was not represented at this conference, and 
guided only by their əwn experience, the European astronomers 
declared that photography was a failure and should not be tried 
again. They koew that the contact methods are attended by 
difficulties which have hitherto'proved insurmountable, but under 
the merciless pressure of necessity, they decided to try them 
once more. Unéettered by the action of the Paris Conference, 
the United States Transit of Venus Commission took a very 
different view of the case. Itsgnembers knew that the probable 
error of a contact observation is 0.15 of a second of arc, that 
there may always be a doubt as to the phase observed, and that 
a passing cloud may cause the loss of the transit. They also 
knew that :the photographic method cannot be defeated by 
passing clouds, is not liable to any uncertainty of interpretation, 
seems to be free from systematic errors, and is so accurate that 
the result from a single negative has a probable error of only 
0.55 of a second of arc. If the sun is visiblé for so much as 
six minutes between the second and third contacts, by using dry 
plates thirty-six negatives can be taken,» and they will give as 
accurate, a result as the observation of beth internal contacts, 
These were the reasons which led the American Commission to 
regard photography as the most hopeful means of observation, 
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and thas it happens that the astronomers Of the old and new 
worlds differ radicaliy respecting the best means of utilizing oae 
of the most important astrononpécal events of the century. Tae 
Europeans condemn photozraphy, and trust’only to contacts and 
heliometers ; the’ Americans observe contacts because it tosts» 
nothing to do s3, but look to photography for the most vuluabl: 
results M 

In 1716, Halley thought that by the application of his method 
to the transit of 1761, the solar parallax could cemainly be a 
‘determined within the five hundredth part of its whole amount. 
Since then, three transits have come and gone, and the contact 
methods have failed to give half that accuracy. From the 
photographic method, as developed by the U. S. Transit of 
Venus Commission, we hope better things, ~and perhaps fifty 
years hence its results 'may be regarded as the most valuable 
of the present transit season, 
views prevailed respecting the value of transits of Venus, but 
no competent authority now supposes that the solar parallax can 
be settled by them alone. The masses of the Earth and Moon, 
the moon’s parallactic inequality, the lunar equation of the earth, 
the constants of- nutationand aberration, the velocity of light, 
and the light equation, must all be taken into account in 
determining the solar parallax, and it cannot be regarded as 
exactly known until the results obtained from trigonometrical, 
gravitational, and phototachymetrical methods are in perfect 
harmony, It may be be many years before this is attained, but 
meanwhile practical astronomy 1s not suffering, Its use of the 
solar parallax is mainly confined to the reduction of observations 
made at the surface of the earth to what they would have been 
‘if made at the Earth’s centre; and for that, our present know- 
ledgesuffices. The real argument for expending so much money 
upon transits of Venus is that being an important factor in 
determining the solar parallax, their extreme rarity renders it 
unpardonable to neglect any opportunity of observing .them, 
Let us do our whole duty in this matter that posterity may 
benefit by it, even as we have benefited by the Yabours of our 
predecessors, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD. -—The professoriate has been strengthened by the 
election of Dr. Burdon Sanderson to the new Chair of Physio- 
logy on the Waynflete foundation in connection with Magdalen 
College. The Biological side of the Museum will now be 
divided into two departments, 

The Brakenbury Natural Science Scholarship at Balliol Col- 
lege has been awarded by the Examiners to Mr. Walker 
Overend, of the Yorkshire College of Science and St. Bar- 
tholomew’s Hospital. j 


CAMBRIDGE, ---Messrs, J. W. Hicks and F, Darwin are 
appointed members of the Botanic Garden Syndicate; Dr, 
Ferrers (Master of Caius), and Prof. Stuart, of the Museums 
and Lecture-Rooms Syn licate ; Prof. Stuart is also specially re- 
appointed to the Local Examinations and Lectures Syndicate ; 
Dr. Ferrers and Mr. Routh are appointed on the Observatory 
Syndicate ; Prof. Humphry and Mr. Vines, on the State Medi- 
cine Syndicate; Mr, Trotter, on the Special Board for Medi- 
cine; Mr. Besant, on the Special Board for Mathematics ; Mr. 
Shaw, on the Special Board for Physics and Chemistry; Mr. 
Vines, on the Special Board for Biology and Geology, 

Messrs. J. C. Saunder® and J. W. Hicks age approved as 
Teachers of Botany and Chemistry respectively for the purpose 
of certificates for Medical Students, 

The following colleges have offered open exhibitions or 
schqlarships for natural science, with examinations in December 
or January next: ‘Trinity, examination, December 12, one 
exhibition of yo/, for two years; candidates to be under nine- 
teen on March 25 next, St, Johns, one exhibition, so/., for 
three years, examination December 12; Caius, Jan. 8; Christ’s, 
Emmanuel, and Sidney, January 12, a jomt examination; candi- 
dates for all these must be under nineteen years of age. Parti- 
culars may be obtained from the tutors of the respective colleges. 


GLascow.—The following appointments to Scholarships, &c., 
have been made in accordance with the results of the Competi- 
tive Examinations :-George A. Clark Scholarship in Mental 
Philsophy, (£200 for four years), John S.~McKenzie, M.A. ; 
William Ewing Fellowship in Mental Philosophy (£80 for three 
years), James A, McCallum, M.A.; Eglinton Fellowship in 


J 


In 1874, as in 1761, exaggerated: " 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, November 16.—On Megalania prisca, part 
4, by Prof. Owen, FLR.S.—The author, referring to a remark 
during a discussion following a previous communication (April, 
18%0), on the great horned Saurian of Australia, viz. that the 
shull then described might have belonged to a Chelonian, not to 
the genus and species founded on fossil vertebrze from localities 
remote from the formation yielding the cranial evidence, pro- 
ceeded to describe his latest received fossils from the river-bed 
in Darling Downs, which included, besides evidences of the 


' pelvis and limbs of AMegalania, also dorsal vertebre identical 
. in size and. character with those on which the former existence 


of such large Saurian had been predicted (1858). The contiguity 


' of the last discovered vertebra, by Mr, G. F. Bennett, to the 


cranial and caudal fossils previously found and transmitted by 
him to the author, and the absence of any remains of a 
Chelonian reptile in the whole extent of the dried up bed of the 
river so perseveringly explored by that gentleman, would permit 
no doubt, the author believed, as to the conclusionstwhich had 
been admitted in the previous volumes of the Fhzlosophical 
Transactions, 


Linnean Society, November 16,—F, Crisp, LL.B., Trea- 
surer, in the chair.—Mr, O. T. Olsen and Surgeon J. N. Stone, 
R.N., were elected Fellows,--Dr, W. C, Ondaatje exhibited 
and made refharks on some Ceylon plants, among these,.the 
fruit of Randia dumetorum, a remedy for dysentery ; the lzaves 
of Sethia acuminata, anthelmintic, and the resin of Semecarpus 
gardneri, from which a black varnish is prepared.—Mr. W. T. 
Thiselton Dyer called attention to a specimen of Cycas beddomei, 
a new species from Southern India,—Mr. F, P. Balkwill ex- 
hibited a series of British Foraminifera under the microscope, 
and said a few words on the special mode of mounting the 
same,——-Mr. F. J. Hanbury showed a large fungus grown m a 
City wharf cellar, and which Mr. G, Murray pronounced to be 
a species of Lentinaus.—Mr. C, Stewart exhibited a specimen of 
Pilobolus, explaining his observations on the projection of its 
sporangia.—Mr. J. G. Baker read a paper on the flora of Mada- 
gascay, It contains descriptions of 140 new species of poly 
petalous dicotyledons, obtained by the Rev. R. Baron and Dr, 
G, W. Parker. Some are of widely-diffused tropical genera, 
such as Eugenia, Crotalaria, &c. ; others are of more familiar 
temperate types—Alchemilla, Clematis, and Polygala, Still 
others are characteristic of the Cape flora now noted for the 
first time from Madagascar, such as Sphedammnocarpus and Spar- 
mannia, There is an interesting new genus of Malphigiacese 
(Microsteira) allied to the American Hirea, Representatives 
of Hibbertia and Rulingia are interesting, from their being 
characteristically Australian genera. Mr. Baron has redis- 
covered Rhodolana® alterola, a showy plant, originally found 
by3 Du Petit Thouars a century ago, Dr. Parker has 
paid special attention to the drugs, gsculents, and timber trees 
of the island, and catalogued 300 native names of the same.—A 
note by Mr. E. P. Ramsay, on the type specimen of Finsch’s 
Fruit Pigeon was read.—Dr. Maxwell Matters read a communi- 
cation on the Passiflorze collected in Ecuador and New Granada 
by M. Ed. André. Of- Tacsonia 9 species are mentioned; of 
Fassifloré 29 species, four bemg new. Some are of special 
interest structurally, the excellence of the specimens enabling 
ample examination of the curious flower structure to be made.—A 
paper was read on cerebral homologies, by Prof. Owen. He com- 
pares the brain of the locust and the cuttle-fish with that of the 
fish, and uther-higher forms, and summarises as follows:—That the 
homologies of the primary divisions of the brain in molluscs are 
the parts known in Articulates as the supra- and sub-cesophageal 
ganglions, with their commissural cords., That the topical rela- 
tions of these parts to the gullet are the same in both great divi- 
sions of invertebrates ; and that the homologies of the afofesaid 
parts with the primary divisions uf the vertebrafe brain are 
affected solely by the altered relation thereto of the gullet and 
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Fissurellidæ and Coccylinidee. 


Chemigal Sociéty, November 16.—Profe Dewar, vice-| 
president, "in the chair.—It was afnounced that a ballot for.the 
election of Fellows would take place hf the next meeting (De- 
cember 7),—The following communications were made :—Gen- 
tributions to the chemistry of tarfaric and citric acids by the Jate 
B. J. Grosjean. This paper has bef compiled by®Mix® Waring- 
ton from the laboratory note-books left by the duthgr. It 
contains investigations as to the loss of water by different speci- 
mens of citric acid, the determination: of citric acid in lemon, 
bergamot, lime, and orange juices, the mfluence of heat on 
solutions of a totartaric acid, influence of sulphuric acid on the 
crystallisation of tartaric aid, action of solutions of “potassium 
and sodium sulphates on calcium tartrate, determination of free 
sulphuric acid in tartaric acid liquors¢ deterngigZtion %of tartaric 
acid by precipitation as bitartrate, &c.—Contributions to the 
chemistry of bass fibres, by C, F. Cross and E. J. Bevan. The 
authors detail further experiments, showi g that ligmified fibres 
are to be regarded as a chemical whole rather than the mixture 
which was necessitated, viz. the incrustation theory.—On the 
oxidation of cellulose, by C. F. Cross and EJ. Bevan. By the 
action of boiling 60 per cew. nitric acid, cellulose is converted 
into an amorphous substance C,gHg0j,,% oxyetllulose.—On 
the analysis of certain vegetable fibres, *Annanassa, tusa, 
Phormium, Linum, ` Urtica, &e., by C. $, Webster.—On the 
constitution of some bromine ‘derivatives of naphthalene (third 
notice), by R. Meldola. The author concludes that Glaser’s « 
dibromnaphthalene and Meldola’s metadibromnaphthalen are 
isomeric, and not identical. The author has also obtamed by 
the diazo reaction £ dibromnaphthalene, m.p. 81°, a new tribrom- 
naphthalen, m.p. 113-114, a second melting at 63°, &c.—On 
the constitution of lopbin (second notice), by F. R. Japp. ‘Fhe 
author brings forward fresh proofs that this body has the consti- 
net an anhydrobase, and not that ascribed «o it by Radzis- 
zewski. : 


Geological Society, November 15.—Dr. J. Gwyn Jeffreys, * 
F.R.S., vice-president, in the chair.—John Edmund Thomas 
and Joseph Wilhams were elected Fellows of the Society.—The 
following communications were read :+—The drift-beds of the 
North-west of England and North Wales; part 2, their nature, 
stratigraphy, and distribution, by T. Mellard Reade, C.E., 
F.G.S. The author stated that the first part of this paper, read 
in 1873, treated of the low-level pouder clay and sands, 
specialy in 1elation to the cgntained Shells. Since that time he 
has been diligently collecting information to enable him to treat 
of the nature, origih, and stratigraphy of the drift lying between 
Liverpool and St. Bees and Liverpool and Carnarvonshire. The 
author’s conclusions are that an ice-skeet, radiating from the 
mountain district of the English lakes and the south of Scot- 
land, produced the planing and grooving of the rock and the 
red sand and rubble ¢ésris; then the ice melted back into local 
glaciers, and the submergence began. The low-level boulder- 
clay and sands were, during a slow submergente, laid down 
probably at depths of from 200 to 300 feet, and the author con- 
siders that all the phenomena can be satisfactorily accounted for 
by ordinary river-action and fraying of the coasts by the sea, 
combined with frost and ice due to a severer climate bringing 
down the materials of such river-Basins to the sea, while icebergs 
and coast-ice sailed over, dropping on the sea-bottom their 
burdens of erratic stones and other materials frem the mountain- 
districts of the north. He pointed out, also, that the great 
majority of the well-glaciated gocks were specially those that 
could be traced tothe high lands. This fact was forced upon his 
notice after making a lurge collection of glaciated boulders and 
pebbles Among the rocks he had been able to identify, with the 
help of Prof. Bonney and Mr. P. Dudgeon, of Dumfries, Scaw- 
fell granite (Eskdale, of Mackintosh) was the most abundant 
granite ; then came grey granites fromeDumfries, syenite from 
Buttermere, which occurred all over the area described, and up 
to 1200 feet on the Macclesfield Hills, and syenite from Can- 
nockfell, Other probable identifications were also named. The 
whole series of rocks eron the Silurian to the New Red Marl’: 
were represented in the low-level boulder-clay ; a few flints also 
occurred, and one piece of what was believed to bechalk. The 
paper concluded with an gppendix by Mr. David Robertson, 
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„closed in the usual way, 
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giving a list of the Woraminifera and other organisms found in? 
the various beds of Wouldef-clay in the Atlantic Docks, Liver- 
pool.—-On the evidences of glacial action in South Breckgock- 
shire and East Glamorgapshire, by Mr. T, W. Edgeworth 
Davy. Communicatéd*by Prof. J. Prestwich, F.R.S. The 
area which is included in this paper is ebfut 200 square miles, 
extending north and south from the Breckno@kshire Beacons toa. 
line between Cowbridge and the mouth of the Rhyfnngy, of 
whith the .Cly valley has bten morg particularly studied. Most 
of tle rocks in this district, and particylarly the Millstone Grit, 
retain trages of glacial markinge, The whole area has a mou- 
tounde aspect 4 a 


Anthropological’ Institute, Notember 14.—Mr. Hyde 
Clarke, vice-president, in the chair.—Mr. R. W. Felkin ex- 
hibited a.Darfur boy who was rescued from slavery and brought 
to England by him in 1879.—Mr. Francis Galton exhibited a 
box about"the size of a backgammoff board, containing a geo- 
metric series of test weights fom comparing the sensitivity of 
different p@sonSg@The tést lay in ascertaining the smallest 
difference that could be perceived when handling them. The 
lowest weight was 1000 grains, which gives no uncertain sense of 
heaviness, amd the highest weight was far shart of what would 
fatigue the hang. Consequently, by Weber’s law, the difference in 
the sense of. heaviness produced by handling any two of the weights 
iy the same, oMmearéy so, whenever those weights are separated 
by the same number of terms. For example, a person who could 
just and only jest digtinguish between the 4th and the 8th weight 
would do the same as regards the znd and the 6th, and the 6th 
and the roth, the number of terms interval being 4 in each case, 
Again, as the only interpretation possible to the phrase that £ the 
sensitivity of A is v times as great as that of B,” is that A can 
perceive v grades of difference when B can only perceive one, it 
follows that the relative sensitivity of two persons is inversely 
proportionate to the number of terms between any pair of 
weights that they can respectively just discriminate. The 
unit of ratio was 2 per cent., but in the earlier terms 
there was a sequence of half units, The weights were 
made exactly alike in outward appearance; they were com- 
mon gun-cartridges, stuffed equably with shot and wads and 
The term in the series to which 
each weight belonged was written on the wad that closed it. It 
was shown that the best economy of time was to present the 
weights in threes, to be sorted in their proper order. By making 
a proper selection, a wide range of testing power could be 
obtained by 30 cartridges ranged in 10 trays. The same prin- 
ciple admits of being extended to testing the delicacy of other 
senses, as tast and smell. Some provisional results were men- 
tioned : (1) that intellectually able men had, an the whole, high 
powers of discrimination ; (2) that rien had more discriminating 
power than women ; (3) that highly sensitiwe women did not 
seem able to discriminate more grades than others, though both 
sensation and pain’ were induced in them by lower stimuli; (4) 
that the blind, as a whol& were not peculiarly sensitive to this 
test, but rather tle reférs A discussion followed, in which 
Prof. Croom Kobertgon, Dr. Camps, Mr. Sully, D. Mortimer 
Granville, Dr. Mahomed, Mr. C. Roberts, Prof. Thane, and 
others took par, 


Royal Horticultugal Society, November 14.—Dr. M. T. 
Masters in the chair.—Proli/erous Flowers: The Rev. G. Hens- 
low exhibited a Rhododendron balsamiflorum aureum, with 
flowers arising from the centre d the pistil. The latter organ 
had dehisced longitudinally, and a cluster of malformed orange- 
coloured petals pretruded from the orifice. He observed that 
every flower on one bush in his garden, of a common pink kind, 
had, during the last season, forged a blossom within the pistil, 
though in the latter case the flowers so formed had perfect as 
well.as petaloid stamens, In every case the flower sprang from 
the axis at the base of the ovary. Carnation : a blossom with 
a secondary flower arising from within the calyx. Blue-dell; 
Each flower was borne on a pedicel of about two inches in 
length, and produced a,secondary flower from the axil of a 
perianth leaf. In the place of one flower a complete raceme 
had grown.——Solomon's Seal : Leafy racemes occupied the “posi- 
tions of normal flowers.—Afonstrous Flowers: He also showed 
the following :—Zistivlody A calyx in Vgolets, in which the 
organs were in part or entirely virescent and ‘malformed, having 
the sepals abortively ovuliferous, and the petals often laciniafed, 


The sepals bore papiliform structures on the margins and mide ! cooling 
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ribs, resembling rudimentary ovules. The oly recprded instance _ 
of ovuliferoas sepals was that of the garden pea, figured and 
described in the Gard. Chron. 1866, p. 897. Pistellody of sta- 
mens: He showed drawings ildstrating various stages of ovu- 
liferous stamens @f the Alpine poppy. Syngenes‘sm in Diplolexis 
tenuifola: The anthers of every flswer cohered laterally, so 
that@he pollen could not escape ; the consequence being that in 
no case did a flower set seed. Placental protrusion m Begonia: 
Portions of the placentas covered with ovules had ‘pr¢gruded ex- 
ternally from the summit of the ovary, apparently being due to 
hypertrophy.— Chrysanthemum. Dr. Masters showed a blossom, 
half the florets being white, the other half yellow, a diameter 
separating the two kinds, i 


CAMBRIDGE ’ 


Philosophical Society, November 13.—On the structure of 
the spleen, by Mr. J. N. Langley.—On the continuity of the 
protoplasm in the motile organs of leaves.—Dr. W. H. Gaskell 
exhibited two pieces of muscular tissue from the ventricle of a 
tortoise, one of which had been taught to ‘execute rhythmical 
contractions, 


Paris 


Academy ofe Sciences, November 20.—-M. Jamin in the 
chair.—-A letter was read from the Minister of Public Instruc- 
tion, giving an arré/é which fixes the conditions of the next Volta 
prize, to be awarded in 1887 (see p. 89).—Results of experi- 
ments made at the Exhibition of Electricity on incandescent 
lamps, ty MM. Allard and others. In general and for the 
spherical mean intensity of 1'20 Carcel, only about 12 to 13 
Carcels per h.p. of arc, or ro Carcels per h.p. of mechanical 
work, can. be counted on, from incandescent lamps. Electric 
candles give 40 Carcels per h.p. of are, regulators nearly 100, 
so that, generally, the economic values of the three systems are 
nearly as 1, 3, and 7.—Researches on the iodide of lead, by M. 
Berthelot.—-On the decomposition of cyanogen, by the same, — 
Researches relative to the vision of colour, by M. Chevreul. 
--On the relation of lunar to solar action in the pheno- 
mena of the tides, by M, Hall,—Chemical studies on Sile- 
sian beet (continued), by M. Leplay.—Electro-chemical de- 
posits of various colours, produced on precious metals, for 
jewellery, by M. Weil. He presented pieces of gold and silver 
jewellery, polychromised industrially with oxides of copper, by 
his processes, The colours resist friction, dry or moist air, air 
vitiated by sulphuretted hydrogen or coal gas, and light. M. 
Edm, Becquerel recalled the colorations obtained by his father 
with oxides of lead and iron.—Ona sulphocarbometer for deter- 
mining the quantities of sulphide of carbon contained in alkaline 
sulphocarbonates, by MM. Gélis, A glass flask filled with a 
solution of bisulphite of soda or potash, has on its neck a 
metallic sleeve with internal screw-thread ; into this is screwed a 
corresponding metallic tube with stopcock under the terminal 
bulb of a graduated and closed glass tube holding the sulpho- 
carbonate to be examined. On opening the cock, the liquids 
mix. The reaction is completed when the sulphocarbonate be- 
‘comes quite colourless ; then the height of the column of sulphide 
of carbon is noted, and the weight of the sulphide of carbon that 
was in the sulphocarbonate may be deduced.—Results of treat- 
ment adopted in Switzerland with a view to destruction of Phyl- 
loxera, by M. Mayet (see p. 89).—On two standards of the 
aune and the prea de Roi recently found by M. Wolf. He found 
them in the maritime arsenal of Cherbourg. ‘They are at present 
the sole representatives of ag. attempt at ‘unification of French 
measures long before the birth of the metric® system, and 
the only models of ancient measures preserved in their 
integrity.—Observations of the planet (216) Cleopatra, and 
of the great comet of 1882, at Paris Observatory (equa- 
toriale of the western tower), by M, Bigourdan.—Qbserv1- 
tions of the same comet at Algiers Observatory, by M. Trépied. 
~-On the same, by M. Jaubert. He notes (from the Popular 
Observatory) that the central part, or true tail, had a paler enve- 
lope, which nearly ceased to be visible as the comet rose above 
the horizon and the tail shortened—except a part nearest a 
Hydre, which seemed brighter than at first—On the solar 
energy, by M. Rey de Morande. The great uniformity of ter- 
restrial vegetation till the Cenomanian epoch, and gradual differ: 
entiation ‘since, according to latitude, the gradual invasion of 
southern regions by trees with caducous leaves, and disappear- 
ance df all vegetation in Polar regions, are phenomena explicable 
by ears contraction of the sun, but inexplicable by gradual 

ing of the earth.-On the works of Frederic Houtman, by 
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M. Vetb.—On the functions of a single variable similar to the 
polynémes of Legendre, hy M! Hugoniot,—On_ the’ motion of a 
system of two electrified paytiolgs of ponderable matter, and on 
the integration of a®class of equations with partial derivatives, 
by M. Lévy.—Production by the dry way of@some crystallised 
uranates, by M. Ditte.—On the second anhydride of mannite, 
by M. Fouconnier,—Action of tri-ethylamine- on symmetrical 
trichlorhydrine, and on the two isomenc dichlorhydric glycides, 
by M. Reboul.—Note on the study of /ongrain, and the 
measures of schistosity in schistous racks by means of their 
thermic properties, by M. Jannettaz. The large axis of the iso- 
thermal surface is parallel to the /omgrain or second cleavage, 
and the small axis is perpendicular to the first cleavage or plane 
of schistosity.—-Lithine, strontian, and boric acid in the mineral 
waters of Contrexeville and of Schinzmark (Switzerland), by M. 
Dieulafait.—Experiments on the calcination of alunite in 
powder, for manufacture of alum and sulphate of alumina, by 
M. Guyot.—On the anastomoses of striated muscular fibres in 
invertebrates, by M. Jousset de Bellesme. They insure simultaneous 
contraction {e.g. in gastric glands).—On the functions of the digiti- 
form or superanal gland of Plagiostomes, by M. Blanchard. It 
appears to be a true pancreas.——Evolution of thé epithelium of 
poison glands in the toad, by M. Calmels.—sOn two tertiary 
Plagiaulax, obtained in the neighbourhood of Rheims, by M. 
Lemoine.—On the Tingis of the pear-tree, by M. Carlet,—Some 
letters on the recent aurora were communicated. 
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Physiological Society, November 10.—Prof. Du Bois- 
Reymond sn the chair.—Dr. J. Geppert gave an account of 
some experiments which he and Dr. A. Fraenkel had made on 
the effect of rarefied air on the organism, in order to test the 
statements which Prof. Paul Bert had made on respiration in 
rarefied air, and the accompanying deficiency of oxygen in the 
blood. ‘Theanimal experimented on—a dog—was unfettered 
in a box of sheet iron, with a plass window, in which it was 
possible to produce every desirable pressure with an air-pump, 
and the ventilation could easily be accomplished during the 
attained rarefaction. Ifthe gas pressure in the box was sinking, 
by degrees, the animal did not show any change in its behaviour 
or its functions until the pressure was reduced to 38cm. Then 
and at a further lessening of the pressure, the animal became 
restless, the respiration grew deeper and faster; again, at a 
further rarefaction of air, the movements became uncertain and 
giddy; at a pressure of 25 cm., one-third atmospherg, the 
animal fell asleep like a normal sleeping animal, and could 
‘remain so six or seven hours without any hindrance to his later 
complete restoration; occasionally awakened, the animal had 
severe paroxysms of dyspnoea, which, however, soon passed, 
and it fell again fast asleep. By further rarefaction, nearly to 
I5 cm., severe paroxysms of dyspnoea and convulsions very 
soon caused the death. Nearly the same appearance and the 
same succession of phenomena aéronauts have described during 
balloon ascensions: in the first stage a quite normal feeling, 
then accelerated and deeper respiration, faintness of the limbs, 
which increased to paralysis ; during-the increasing inability of 
moving the voluntary muscles, drowsiness begins, from -which 
there was no awakening if the balloon still rises to more rarefied 
regions, as was thg case with the unhappy aéronauts Cravé, 
Spinelli, and Sivel. . These symptoms differ in no way from the 
phenomena described in these experiments, but the stages begin 
much sooner, and the 25cm. presswre at which the dog only fell 
into a deep sigep is the extreme limit of available rarefaction for 
the aeronaut. The cause of this more early beginning of the 
stages of disease may be first the low temperature of the higher 
regions which Mr. Glaisher showed to sink till — 20°, and other- 
wice the,continuous muscular activity causing stronger eff&cts of 
the lower degree of rarefaction, Quite another appearance is 
presented by the mountain disease which is characterised by 
nausea, choking, and vomiting, besides the strong respiratory 
movements and increased heart’s action. Dr, Geppert supposes 
that neither the often but moderate degree of rarefaction 
(60 cm. pressure) nor the trifling want of oxygen is the vera 
causa, but, as Mr, Dufour has already asserted, the extreme weari- 
ness of the body, (In the discussion which followed Dr. 
Geppert’: communication, Prof. Du Bois-Reymond) observed 
that some years ago he had advanced and proved the theory that 
the mountain disease, especially the vomiting on agcending high 
mountains, was a reflex phenomenon due to thea very strong 
dazzling of the eyes by the vast intensely white and brightly 
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*insolated snow-fields.) e Again, Dr. Geppgrt has made many 


measurements on the absorption of fhe ofygen by the arterial 
bloo% at varying gas tensions. - Thg manner of blood-letting, the 
measuring of its volume, and the gasanglysis, were much exacter 
and less cae than in the corresponding experimentst 
of Mr, Bert, particularly for the meałuring of the blood volume, 
an ingenfous apparatus wag used, The resultseof these experi- 
ment# were that the proportion of oxygen in the arterial kluod 
remained normal with decygasing oxygen: tension, -till the gas 
pressure was sunk to 40 qn. a further sinking of gas-pre®sure 
the proportion of oxygen in the blood decrease dnapel the de- 
ficiency of oxygen grew very considerable. Fina y Dr. Gepper 
concluded that in the agtion ‘of rarefied airon the propartion of 
the oxygen in the bloo& the physica] absorption plays not so 
much a part as rather the chemical affinity for hæmoglobin for the 
oxygen.—Prof. Munk then reported briefly on experiments 
executed by Mr, Orshansky in his Jaboratéry on the influence of 
anemia on the electric ex@lability of the brain ; the anemia was 
produced by pouring the bloed out of the femoral artery, and 
the excitability was tested in that part of theggain-siftface which 
is tbe centre of motion of the fore and hinder legs, partly with 
the constant, paitly with the inductive stream. Th- the firsc 
stages of the blecding there was no change of -excit&bility, then 
it increased, till about one-seventh of the total bigod volume was 
poured out, then any further loss of blood continuously decreased 
the excitability, till finally, when about tw@thirds of the 
blood was gone it sunk t@zero. In every stage of anemia the 
maximum of corresponding change of exbitabftity never ap- 
peared immediately, but some time after bleeding. Through all 
the changiog of stages of excitability, except when the irritability 
was sunk to zero, re-creation and return to the normal state tock 
place after an interval. No certain relation between the blood- 
pressure after the bleeding, and the rate of imitability corres- 
ponding to that state of anemia could be established. , 


VIENNA 


Imperial Academy of Sciences, November 2.—T, Hor- 
baczewski, on the synthesis of uric acid.—V,. Patelt, on the 
development of the mucous membrane of the large intestine. 
~-A, Tarolimek, on the relation between tension and tempera- 
ture of saturated vapours and saturated carbonic acid.—E. 
Weiss, computations of the positions of the cometary nebule 
discovered by T, J. Schmidt, of Athens, on October 9,—~Hr. 
Weidel and K., Hazura, on cinchonine.——R. Wegacheider, on 
isovanilline.-—T. v. Oppolzer, on the criterion relating to the 
existence of three solutions of the cometic problem.—T, Wies- 
ner, studies on withering leaves and leaf-shoot, a contribution to 
the knowledge of the transp¥antation of plants. 
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RECENT RESEARCHES -IN’ĻHE META- 


MORPHISM OF*ROCKS ^, 
ae the-heart of mahy mounfain-ranges, and likewise. 
spreading over wide hilly areas of the northern part 
of our ‘eeMisphere, liesethe strikingly distinct series 
of rocks t which the name of The Crystalline Schists 
has been given. The passing traveller who knows nothing 
of geology cannot fail to be struck with their strange, 
crumpled and gnarled beds, through which streaks of 
white quartz wind and twist in a®network of interlacing 
veins. Sheets yf the naked r6ck often present a silvery 
-sheen as sunli falls across them, and this glistening 
aspect may be traced down in the minutest flakes of 
silvery mi@a that lie packed in parallel leaves throughout 
the mass, -e 
. No group @ ragks has given rise to more discussion 
than the Schiste. .An accouns of the oscillations of 
opinion regain their origin would form a curious and 
interesting chapter ip the history of geological speculation. 
They have been looked upon as parts of the aboriginal 
crust of the planet—traces of the first solid film that 
formed upon its fiery surface. By one school of writers 
they are believed to be original chemical precipitates f 
` from the waters of the primeval ocean. By another they 
are treated as masses of sedimentary or other material 
which have been crystallised and altered into their present 
condition by a process to which the name Metamorphism 
has been given. Between these two doctrines, with their 
various modifications, the pendulum of geological opinion 
has vibrated for somewhere about a century, and vibrates 
_ still, -In England and America indeed, owing mainly to 
the commanding influence of Lyell, the metamorphic 
theory has so entirely prevailed that most English-speak- 
ing geologists have come to accept it as a demonstrated 
truth, and to look back upon the Wernerian doctrine of 
chemical precipitates as a singular andehappily obsolete 
vagary of the geological imagination. They have written 
text-books*in which that doctrine is not even so much as 
honoured* with*an Aflugion to its ever having existed, 
though here and tere a solitary protest has now and then 
been raised among us in favour of the other view, like 
that uttered” by De la Beche as far back as 1834, and 
those of Dr. Sterry Hunt in later years. In Germany, on 
the other hand, the old Wernerian dogma has always had 
its staunch adherents, but ip gradually diminishing num- 
bers, the theory of-the metamorphic origin of the crystal- 
line schists haying been warmly espoused there also by 
an ever-iricreasing body of observers. . 

For some years past whatdias been called.the orthodox 
metamorphic doctrine has been called in question by 
various writers who have cast doubts on the observations 
which were believed to prove the fact that wide areas of 
rock, originally of fragmentary or detrital composition, 
had undergone a conversion into crystalline schists. The 
time-honoured doctrine of chemical precipitates, tricked 
out in the finery of modern chemical analysis, has been 
resuscitated and defended with the Warmth of the most 
devoted partisanship, Within the present yéar, however, 
several miénioirs have appeared which powerfully suppact 
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-for future discussion. 


“| the decnine of E and as effectively oppose 


the rival hypothesis. The aid of the microscope, as well 
as of chemical analysis, lias Wem invoked : new facts and 
arguments have been adduged, and, the nature of éhe 


‘changes involved in metamorphism have been more , 


clearly made known. Whether or not there may be any 
crystalline schists in the earhest or Archean rocks of the 
earth’s crust, which had their origin in the chemical 
precipitates of a primeval ocean, may remain a question 
But recent researches with all the 
manifold appliancés of modern petrography demonstrate 
beyond the possibility of all further cavil, that ancient 
sedimentary strata have undergone such an alteration as 
to have assumed a more or less’ completely crystalline 
condition, that numerous silicates have been developed in 


-them, often -also with foliation, that these changes are 


seen round bosses of granite and other eruptive masses. 
(contact metamorphism), -but also far’ more strikingly 
aver wide regions where eruptive rocks cannot have 
induced them (regional metamorphism), and that in the 
‘latter case the alteration is always connected .with evi- 
dence of enormous mechanical pressure of the strata. To 
one ortwo of the more important recent papers, brief 
ieference may here be made. 

The Silurian schists, with their fossils and remarkably 
compressed conglomerates in the Bergen district, have 
been made the subject of a remarkable memoir by Mr.. 
Hans Reusch.!' In this essay the authog traces -the 
passage from ordinary shales into fine phyllite-schists 
and mica-schists, in which crystalline aggregates of mica 
have been porphyritically developed. In some of the 


altered fossiliferous beds microscopic crystals of rutile 


and tourmaline have appeared. The fossiliferous lime- 


“stones have been converted into marble, wherein, how- 


ever, the organic forms can still be detected. The fossils. 
whith occur in certain mica-schists, and have been speci- 
fically determined, leave no doubt that the whole series 


of rocks belongs to the lower part of the upper Silurian 


system. Yet they include intercalated bands of gneiss, 
hornblende-schist, talc-schist, and other- foliated rocks. 

The author connects the ‘crystalline condition of these 
masses with the effects of the: enormoiis: mechanical 
pressure which they have undergone, as shown, for 
example, by the extreme flattening of the pebbles in 
some of the associated conglomerates. 

“The Silurian rocks of-the Christiania district have 
Iong been famous for the. illustrattons they afford 
of the phenomena of contact-metamorphism. They 
have been subjected @o a detailed investigation: by 
Mr. W. C. Brégger, lately of the Geoldgical Survey 
of Norway, and now Professor of Geology in the Uni- 
versity- of Stockholm. He has lately published- what 
we ‘hope is only an earnest of the valuable work we 
have yet to expect from him.” His monograph embraces 
the stratigraphy, palzeontology, structure, eruptive rocks, 
and contact-metamorphism of the district. This last- 
named feature is more minutely traced out than has yet 
been attempted for that region, though only a beginning 
in the study has been made, Mr, Brégger deeming it 

z “Silurfossiler og Pressede Konglomerater i i Bergensskifrene.” (Chris- 
tiani Universitets programnt, 1882) rae memoir was recently noticed in 
these columns NATURE, vol, xxvi. 


2 “Die Silarischen Etagen 2 Saag 3 A " Kristianiagebiet und auf Eker.” 
(Christiania : Onwwersitatsprograntit, 1882). 
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' better to publish Mis first results now than to wait for 
leisure to extend and complete them. He points out, as 
“had already been gone by KYyrulf and others, that while 
there is a general alteration as the rocks approach the 
eruptive masses of granife and syenite, the special type 
of alteration depends in each case upon the original 
capacity of the rock for-metamorphism. He has traced 
the Silurian zones from their ordinary unaltered condition 

„until they ‘assume their most metamorphosed character 
against the granite, and he compares the chemical com- 
position and microscopic structure of the unaltered and 
altered strata. He points out that certain bands of rock 
appear-to be endowed with a remarkable capacity for 
withstanding the effects of metamorphism. This the: 
Dictyograptus-shales may be observed close to the granite 
‘and in the midst of the most intensely-metamorphosed 
beds, yet comparatively little changed.” They become 

_ paler in colour and perhaps somewhat harder and more 
compact, but their graptolites are as well preserved, down 
even to the minutest, details, as they are at a distance from | 
the contact-zone. The dark alum-shales are converted 
into hard compact bluish “ Knotenschiefer”’ ‘and chias- 
itolite-slates, still retaining their fossils: The ‘chiastolite, 
crystals may even be seen traversing the graptolite-stems, 
which are otherwise aswell preserved in these as in the 
ordinary unaltered shales. The remarkable development 
of silicates in the Christiania limestones, where these 
rocks have bęen converted into marble near the granite, 
has ‘Jong been a classical instance ‘of contact-meta- 
morphism. Mr. Brégger gives some interesting observa- 
tions’ of his own among these rocks. He notes the 
occurrence of recognisable fossils even in those parts of 

' the marble where the silicates have been abundantly de- 
veloped, and he points to the suggestive fact that where 
a fourth or fifth part of the marble is made’ up. of red 
garnet, the latter mineral, in well crystallised “rhombic 
` dodecahedra, may be found inclosing. the valve of an 
Orthis calligramma, ` 

Thé alternation of comparatively: little- -changed apie 
lite shales with fine crystalline schists and forms of horn- 
fels, which Prof. Brégger reports from ‘so many localities, 
is a fact of -great significance in relation to the problem 
of theorigin of the crystalline schists. That the crystal- 
line character has. been superinduced upon what were 

- once ordinary marine mechanical sediments admits now 
of no doubt. The extent-of the change appears on the 


. whole to depend-ow the one hand upon the liability of 


the rock to metamorphism, and on the other upon relative 
proximity to the eruptive rock. e The preservation of 
organic remain$ in the altered bands is exceptional, and 
depends, according to our author, Ist, upon the greater 
permanence of the substance of the organisms, the chitin 
of. the ‘graptolites, for example, being apparently undis- 
tingu‘shable in the altered beds from the same substance 
in the ordinary shales ; 2nd, upon the replacement of the 
chard parts of the organisms by mineral matter, either 
before or during the process of metamorphism ; and 3rd, 
` upon the filling up of: the original cavities of the fossils 
by some mineral, as graptolites by pyrites, and the interior 
of brachiopods by wollastonite, or.upon the inclosing of 
the organisms in a crystalline matrix as in the case of the 
impressions- -of shells.in garnet, just referred to. But, asa’ 
rule, fossils distppeat even from the most richly fossiliferous 
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bands as these are trated across the aftered zone. Mr. 
Brégger modestly regards his pbseryations as still too 
limited to warranthim in theorising 2 the phenomena of 
contact Imetamorphigm. But the admirable methods he ` 
has followed; connecting in one broad microscopical ae 
chemigal* research both *the Altered and unaltered 
dition of the seme rock, mark a’ hew starting-point f fon - 
the further study of ehat "great geological problent— 
metamorphism, . ee ‘ 
Thete is one further incidental but pregnant “Statement 
in this Memoir to which reference must here be’ made. 
So far back as the years 1875 and 1877 Prof. Brégger, i in’ 
the course of his field-work in the Geological Survey of 
Norway, established th® existence of graptolité-bearing » 
beds among the crystallin@ schists of the Hardanger - 
region. He now publishes some ~ detaifof the section 
there visible, from which we learn that the graptotite band | 
(Dictyograptus-schiefer) occurs ‘among some bfack little“ 
altered alum-slates lying at the very base of the enormous 
series of crystalline schists forming the Norgegian high- 
Jands! The alum slates pass under some-bluish quartzose 
sandstone, overlaid by a white impure? maffle (possibly 
the Orthoceratite limestone), which in urn is covered “by 
greenish micaceous clay-slates (phyllites), Above these 
basement strata come more and more crystalline schists, 
comprising diorite-schists, hornblende-schists, garneti- 
ferous mica-schists, foliated rocks of many varieties, and - 
true gneisses—the two last mentioned rocks sometimes 
several thousand feet thick. We learn further that in 
1877 the same observer, in harmony with Naumann’s 
observations, established the fact that the enormous 
series of crystalline schists of the Norwegian mountains 
is younger than the second stage of the Silurian (or-Cam- 
brian) rocks of the Christiania district. He refers to his’ 
friend Mr. Reusch’s discovery of Upper Silurian fossils 
"from the crystalline schists of Bergen, as a confirmation of - 
his former supposition | that ghe whole of the vasi succession 


of crystalline schists in the Norwegian ‘mountains isa 


metamorphic.series, A 
When we remefiber that qn the opposite side of the 


‘peninsula similar primordial fossiliferous» strata -emerge` 


from underneath the vast overlying schists and erystalline’ N 
rocks of the Swedish uplands,” itis evident’ that an` 
ehormous area of regional metamorphisin extends across 
Scandinavia. The close parallel between the’ structure of 
this region and that of the Scottish Highlands is one of 
the most striking facts in the geclogysof North-Western 
Europe. In both areas recognisable Silurian fossils occur’ 


at the very base of the vast metamorphic series, and the ~ _ 


rocks become progressively more'and more crystalline as. 
they are traced from bottom to top. 

A third remarkable paper by Pére Hewaedi of the Royal 
Museum, Brussels, must be cerdially welcomed as one of 
the most important contributions of modern petrography 
to the study of metamorphism.?” It deals with a portion — 
‘of the: singular belt’ of crystalline schists whi¢h* runs- 
through the French and Belgian Ardennes. Duniont ‘ds, ` 
far back as the year 1848, published 2 an account of these” 
rocks, the significance of which that accurate observer 
fully perceived.. He showed that they occur in nis? 

1 See A E Tornebohm, Bilang. till Svensk Akad. Handl., 1873. 
2 ««T&s Roches Grenatiféres et Amphiboliques de la region de Bastogne,’ 
par A. Renard. Bulletin du aes Royald’ Histoire Naturel de Belgique, 


tome i. 1882. k i 
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of the Lower Dtvonian rocks of that 
region, that they pass insdpsibly into ordinary sedimegtary 
rocks, but towafds theireaxis have beer? metamorphosed 
into more or less crystalline compounds in which various 
silicates (garned, hornblende, mica, &cà have baen deve- 
loped. He observed fossil plants and animals {n ,somé 
pays of these altered rocks. In one of hts specimens of 
a rock full of garnet, Sandberger determined the presence 
of the chr teristic Devdhian shells, Sgerifer macropterts 
and Chonetes saranulatus, Nothipg can be more em- 
phatic than the testimony borne by Dumont to the age of 
these rocks and the fact of their metamorphism. . His 


` essay upgn them 1s hardly known to geologists generally, 


but it deserves to řank as one of the most precise and 
‘detailed eontrébytiéns ever Made by a field-geologist to 
the study-of the phenomena of metamorphism.’ His 
observations have been singularly confirmed by those of 
M. Renard. The metamorphic phenomena of the Ar- 
dennes are fepeated on a greater scale in the extension 


’ of the Dev@miam rocks eastward into the basin of the 


Rhine, where they have been &dmirably described by 

Lossen,? whose pregnant memoirs on this and other geo- 

logical problems deserve the closest study of the student. 
Bringing all the assistance which chemical analysis and 


- microscopical investigation now supply to the study of 


the origin of rocks, M. Renard, in the present communi- 
cation, which fitly opens tke first number of the newly- 
organised Bulletin du Musée Royal de Belgique, presents 
us with a detailed description of the garnetiferous and 
hornblendic rogks of Bastogne in the south-eastern por- 
tion of the Belgian Ardennes. It is impossible to give 
any adequate résumé of this memoir within the space 
here available. But attention may be directed to one or 
two of its more interesting features. 

At the outset it should be noted that the band of 
metamorphosed strata here referred to occurs along a 
line of plication running-in a general east-north-east and 
west-south-west direction; that it is not associated’ with 
any visible eruptive rocks, thaf it dies away into ordinary 
unaltered greywacke. and shale on the outside, and be- 
comes more antl more crystalline towards the axis, until 
it presents the gost iħtense metamorphism anywhere to 
be found in Belgium. ' 

In subjecting to microscopic examination thin slices of 
some of these altered rocks, M. Renard noticed that the 
quartz-granules, presumably of clastic origin, have lost 
the’ liquid inclusions so generally found- in the quartz- 
granules of old sedimentary strata. This fact (already 
observed by Sorby in the ease of sandstone invaded by 
dolerite) seems to indicate that the sand-grains have not 
escaped the isefluence-of the changes which have so pro- 
foundly affected the other constituents of the former 
sediment. ‘The original Garbonacesus matter of the 
rocks, now altered into graphite, is spread as a fine dust 
among the other constituents, generally coating the 
minerals, sometimes inclosed within them, frequently 
accumulated at certain points into black, brilliant irre- 
gular bands, occasionally as hexagonal flakes. This 
aggregation of the carbon recalls the way in which the 
graphite occurs in Archean limestones. The garnet 


-I “ Memoire sur les terrains Ardennais et Rhénan,””- Mem Acad, Roy 


*Geognostische Beschreibung des Taunus,” &e. Zeitschrift: ggr 
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crystals are marked by a singularly interesting arrange- 
ment of lines of crystalline inclusions disposed along the 
crystallographic axes of the loting crystals. In certain 
rocks the garnets (about three millimetres in diameter) 
are graversed by a series of paralleled joints or fissures 
which run in a given direction through all the crystals. 
These cannot, of course, be cleavage lines. -hey are, 
attributed by M. Renard to fracture produced by mecha- 
nical pressure, and he remarks that the minute flakes 
interspersed through the ground-mass of the rock are 
oriented in the same direction. 


these rocks'the author divides the constituent minerals 
into two groups: those which represent more or less 
distinctly the original sediment of which the rocks 
were formed, and those which have been subsequently 
developed by metamorphism. The quartz grains, for 
example, have preserved the closest resemblance -to 
those of the ordinary normal arenaceous rocks of the, 
lower Devonian series. 
anthracite likewise connects these crystalline masses with 
the sandy strata containing diffused carbonised vegetable 
matter. But on the other hand the crystalline structure 
and the presence of such minerals as garnet, hornblende, 
mica, titanite, and others connects these undoubtedly 
Devonian rocks with the crystalline schists of the Archæan 
series, as possibly both referable to the like series of 
physical and chemical changes. 

M. Renard unhesitatingly discards te doctrine of 
direct chemical precipitation. He admits that the evi- 
dence of the, physical structure of the country, as Dumont 
so well enforced, demonstrates that these crystalline rocks 
lie in the Devonian system and pass laterally into ordinary 
sedimentary accumulations. He further insists that the 
study of the minute structure of the rocks under the 
micfoscope confirms, in the most satisfactory manner, 


what way soever this action may have been induced.- He 
connects the metamorphism with the -proofs of great 


the Ardennes. The mechanical action involved in the 
process would, he believes, predispose the. sedimentary 
materials to a moré or less complete recrystallisation. 
As it crushed them under the enormous pressure and 
partly was itself transformed into ‘heat, it would set into 
active motion the chemical affinities of the various 
mineral substances. In this way sand might finally- pass 
into quartzite, argillaceæs mud into phyllade or phyllite- 
schist, sandy clay into more or less schistose micaceous 
quartzites ; the calcareous matter would enter into com-: 
bination to form the various lime-silicates so characteristic 
of these garnetiferous and hornblendic rocks ; while the 
carbonaceous ingredient, losing some of its constituent 
elements, would separate out as ; graphite. : 7 
M. Renard’s testimony to the theory.of metamorphism 
is all the more valuable, as it has been extorted from him . 
by the irresistible logic of facts against his own previous 
convictions.. He has now furnished to this theory fresh - 
evidencé in its support, showing how well the observa- 


by minute $etrographical analysis. Every one interested, -. 
i geological research will hope that the paper he has 


The presence of graphite and , 


the view of that geologist that the actual condition of the - 
masses has been produced by metamorphic action, in - 


plication traceable through the altered Devonian rocks of * 


tons by which it is established in the field are sustained - 


Taking a general View of the microscopic structure of _ 
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now publishtd is only the.first of a series ow the same 
subject with which he wi enrich the literature of thé 
` cience, ° ARCH. GEIKIE 
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HUMAN MORPHOLOGY ‘ 


; Hunan Morphology ; a Treatise on Practical and Applied 


Anatomy. By Henry Albert Reeves. Vol. I, The 
Limbs and Perinzeum. (London: Smith, Elder, and 

1882.) 
HE author of this work is evidently very ambitious. 
In his preface he tells us that his primary wish was 


to produce a treatise in which he would deal thoroughly’ 


with the anatomy of man, and then compare his structure 
with that of other vertebrates, giving directions as to 
the dissection of the type-forms chosen in illustration. 
Further, being dissatisfied with anatomical fomenclature 
and: classification generally, more especially with the 
terms at present in use in myology, he attempted a 
revision in this department. 

As he proceeded with his task, however, he found that 

the labour, time, and knowledge necessary for carrying 
out so extensive a piece of work was too great, and that 
he had better relinquish his original idea and leave it for 
execution to more competent labourers, 
But even after departing so far, and wisely as we think, 
from his first conception of what a student's text-book 
should be, he has found it necessary still further to with- 
draw from his original plan, and to excise much that he 
had written on anomalies of arrangement, various para- 
graphs on dissections which are out of the student’s usual 
course to perform, and to reduce in quantity the sections 
on the practical applications of anatomy. 

Had the author carried out his original idea of what a 
handbook for students and practitioners should be, he 
would have produced an encyclopaedia of anatomy, ‘and 
not a text-book for daily use. 

But after all this renunciation of so much of the 


author's primary conception of what is required in a 


practical work on anatomy, sufficient is left to form a 

most voluminous treatise. 

` The volume before us extends to 719 large octavo pages. 
It comprises only the anatomy of the limbs and perineum, 
and we are promised two additional volumes, each of 
between sixand seven hundred pages, in order to complete 
the work. - 

It seems to us tĦfat the author even yet has not attained 
a proper idea of what the contents of a book should be, 
which, to use jis own words, “is@o be chiefly used while 
the student is dissecting?’ He has not sufficiently dis- 
criminated between the material that should find a place 
in a text-book of systematic anatomy and that which 
properly belongs to-a practical treatise. We are quite in 
unison with him in the propriety of omitting all illustra- 
tions and detailed description of minute or microscopic 
anatomy. But we should have gone still further and cut 
out the historical sketch, the bibliography, the chapter on 
anatomical technics, which together would have sub- 
tracted between 6o and 7o pages from the volume. Also 
we should have condensed the -descriptions and reduced 
in amount the sections on variations in the arrangeménts 
of the bones, muscles, and other soft parts. e 

A sketch of the rise and progress of anatomy, and a, 
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copious bibliography are not requireg by the student at 
the dissecting table. On the bther ‘hand they are both 
interesting and ‘useful in a syttehmtic treatise. The 
variations in arrafgement, more especially in the mus- 
cular atl vascufar systems, hich have *been observed 
and recorded, are so multitudinous, that they would re- 
quire a special” treatisg fot t their description: Whatethe 
student has to deal with in his ordinary wyyk, are the 
commoner departures from the usually described arrange- 
ments, such as a third head to the biceps niuséle, the 
high division of the brachial artery, the variations in the 
place of origin of the obturator, the profynda, the-circum- 
flex arteries, and so ong These and such like-ought to 
find a place in all works og practical anatomy, but the 
more unusual forms are best réservedegSr suth special’ - 
treatises as Macalister’s Catalogue of Muscular Anoma- 
lies, or Quain’s description of the Arterial Gystem, to 
which the student, who is desirous of obtaining a more 
intimate acquaintance with variations in structure, ought 
to be referred. r 

A knowledge of anatomical technics alép igaindoubtedly 
of primary importance to professed arfatomists. But is ` 
one student in five hundred ever calléd upon to inject a 
body, either with a preservative fluid, or with a coloured 
arterial or venous injection? This work is done for him - 
either by the demonstrator, or by the practical assistant 
in charge of the rooms. To introduce’ therefore into a 
work intended for medical students generally an account 
of methods, which they are never required to carry out, 
seems to us to be uncalled for. ` 

The author directs especial attention to the number 
and quality of the illustrations. As regards their quality, 
with a few exceptions they are artistically rendered, But 
we think they are far too numerous, and by their number, 
and the size of many of the cuts, they have largely con- 
tributed to the unwieldy bulk of this treatise. Too many 
illustrations in a book to bè used at the dissêcting table 
are apt to draw the studẹnťs atfention away from his 
part, and to makę him rely upon the pictorial representa- 
tion rather than on his own’ efforts to display the organ 
or region in the subject itself. P 

In’our judgment a handbook of prasticahanatomy ought 
to be of such a size, that the student can without incon- 
venience carry it to and from his work. The instructions 
for the order of the dissections should be clear and con- 
cise. The descriptions of the parts should not be too 
elaborate. The illustrations should bé well selected, with 
a view to guide the student in the method of his work, 
and to show him what he ha’ to look for, and where it 
has to be seen. This treatise fails to comply in many 
respects with these conditions, and much as we may 
commend the author for his industry and good intentions, 
we are afraid that he has produced a work which will 
have only a restricted field of usefulness. 








~- OUR BOOK SHELF 
Coinmon British Insects, Selected from the Typical 
Beetles, Moths, and Butterflies of Great Britain. By 
the Rev. J. G. Wood, M.A, &c. Pp. 1-284. 8vo. 
(London : Longmans, Green, and Co. BA 1382.) 
AFTRR glancing through this book the question upper- 
mogst in our mind is: Why does it exist? The highly- 
orhamented cover, and the repeated title thereon, lead one 
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expect a popully treatise on all orders of insects, an 
et at once diss#patedYby the title-page. Them are 
other books coveringwhe same ground that would answer 
è young student’s puypese as welleas this. Judging 
in comparison with the multitudinows other gompila- 
ois from the‘same pen, we have no very particular fault 
find. „It is sketchy, but in some respegts it comfpares 
awpurably, especially in some “of the explanations con- 
cerning Lg aan teste Séme of the illustrations are 
good, othtrS*wretchedly bad, and unrecegnisable without 


the wings of a butterfly with the “rays” in the fins of a 
"fish (p. 178), the writer should have explained the minute 
_ Structure of both. 

The real point at issue in connegtion with books of this 
mature.is their effect. They are eminently rudimentary, 
id not glevasing.* Let us® take instances from the 
ok now undef review. At p. 14, after an explanation 
the terminology of the external skeleton of a beetle, 
we read ie" At first some of these terms may appear to 
be harsh, repulsive, and difficult to master. In reality 
they are not*so, and a knowledge of them is absolutely: 
necessary toWny ene who wishes to understand the de- 
scription of an imeect.” This isea very sensible remark. 
Yet throught™t he book the utmost favour is bestowed 
‘upon absurd meaningless “ English” names. The cul- 
‘minating point of asurdity is reached at p. 276. Amongst 
the small moths the author “figures” one (under a mis- 
elt generic name), and because it (out of several hun- 
yed other fortunate little moths) has received ne 
popular ” name, he terms it the “ Brown Dol/y” ! 





uthropo-Geegraphie oder Grundsiige der Anwendung 
der Erdkunde: auf die Geschichte. Von Dr. Friedrich 
Ratzel. (Stuptgart : Englehorn, 1882.) 

€ have had occasion to speak of the wide extension 
ich geographical science has taken in Germany, and af 
road and intricate field which it covers. The work 
ens isa good example of this. It is the first of a 








-of geographical handbooks, which is to include 
General Geology,” by Prof. von Fritsch; “ Oceano- 
graphy,” by Dr. von Boguslawski; “ Geographical Dis- 
‘tribution of “Animals,” by Prof L, von Graff; “ Clima- 
tology,’ by Dr. Hanne; “Glaciers,” by Prof. Heim; 
Volcanoes and Earthquakes,” by Prof. von Fritsch; 
“and “ Botanical Geography,” by Dr, Oskar Drude, Dr. 
-Ratzel’s volume, must not be mistaken for a treatise 
con Anthrapology. That subject it only incidentally 
includes, .its rain gpugpose being 
detail the light which geography 
tery and. the development of social 





sheds upon his- 
and political eco- 



















part, natural conditions, andetheir influence on mankind, 
Under the head of position and aspect of the dwelling- 
places of man, gpinting out the parts which continents, 
islands, and peninsulas have played in the distribution of 
«the human species and in history, he devotes a chapter to 
states and the various conditions which determine their 
‘boundaries, and in another discusses the distribution of 
¿centres of population. In a chapter on conditions of 
space he discusses the subject of great and small 
States, and the connection between the extent and 
power of states, an@ has some specially interesting 
remarks on what he calls the continental type of history. 
“Tova section on surface-forms, the author treats of such 
ubjects as the inequalities of the earth’s surface and of 
he contrast, ethnologically and ‘historically, between 
mountainous and flat countries—of plains, steppes, and 
deserts, To the important subject of coast-lines, and the 
pendence of a country’s develdpment on their form, a 
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chapter is Beveted, and two tø the historical importance 
of water, in its various forny of sea, lakes, rivers, and 
marshes. Considerable space is, of *course, given to 
climate and to the animal amd plant world, One of the 
mos interesting chapters is that on “ Natur und Geist,” 
in which Dr. Ratzel attempts to show the great influence of 
a people's surroundings on their mental and moral deve- 
lopment. In two concluding chapters the autho? gathers. 
up the lines of discussion, referring especially to the 
subject of human migration, its influence on history, and 
its effect on the mixture of races; and finally points out 
the practical bearings of his subject. Thus it will be seen 
that, whether the subject comes legitimately under the 
conception of geography or not, Dr. Ratzel has written a 
work of great mterest and of much utility to the historian 
who wishes te treat history in a scientific spirit. ptis 
both instructive and attractive reading. i 





LEGTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to heep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance ever 
of communications containing interesting and novel facts.) 


Mimicry in Moths 


I OBSERVED here, a few days ago, a case of mimicry which 
interested me much, and may deserve mention. “The weather 
has been such as is usual on this part of the Ritiera at this 
season, There has been a very hot sun, with sometimes a very: 
cold ‘mistral”? wind, Insect life is at undant, and not afew. 
of our summer Sylviade seem to secure a very good living, Flies =, 
are a plague. Mosquitos are not wanting. Bees are busy, and 
large dragonflies hunt continually. But there is one’ order’ o 
in-ects ‘fecnspicuous by its absence,” and that is the £e 
doptera, Neither the diurnal nor the nocturnal species have beens 
visible, : f 

I was much surprised, therefore, one day last week to seeva 
large insect of this order come from above the olive trees over- 
head, with the wild da:hing flight of the larger moths. Attracted . 
apparently by the sheltered and sunny recess in which I was 
sitting and by the scarlet geraniums and bignonias which were in 
full flower in it, the moth darted downwards, and after a little 
hovering, settled suddenly on the bare ground underneath a 
geranium plant. I then saw that it was a very handsome species, 
with an elaborate pattern of light and dark chocolate browns, But 
the margins of the wings, which were deeply waved or dentated, 
had a lustrous yellow colour, like a brilliant gleam of light. In-this. 
position the moth was a conspicuous object. After resting for a. 
few seconds epparently enjoying the sun, it seemed to notice: 
It then turned slightly 
round, gave a violent jerk to its wings, and. instantly became: 
invisible, Jf ibad subsided into a hole in the ground, it could 
not have more completely disappeared. As, however, my eyes 
were fixed upon the spot, joon came to observe that all the 
interstices: among.the hte clods around itwerefud of withered 
and crumpled leaves of a deep blackish brown, ‘Isthen further” 
noticed that the spot where the moth had sat was apparently: 
occupied Ey-one of these, and it flashed upon me in a moment 
that Ishad before me one of the great wonders, and one of the 
great mysteries of nature. There are some forms of mimicry 
which are wholly indepencent of the animals themselves. They 
are made of the colour and of the shape which are like those of 
the surrounding objects of their habitat. They have nothing to. 
do except to sit still, or perhaps to crouch, But there are some 
other forms of mimiery in which the completeness of the decep~ 
tion deperds om some co-operation of the animal’s-own wile oh 
This was one of these. The splerdid margins of the forewings oo 
with the peculiar shape and their shining colour had to be cone 
cealed ; and so, by an effort which evidently required the exer: 
tion of special n uscles, these margins were folded down’ 
covered up-—and hidden out of sight. The remainder of the: 
wings were so erumpled up that they imitated exactly the dried 
and withered leaves around, 
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Knowing the implicit confilence in the effectiveness of this 
kind of concealment, which ig instructive in all creatures fur- 
nished with the necgssary appaMtus, I proceeded to try and test 
thigvery curious psychological a et of the physical 
machinery. I advanced iif the full sun ight close up to the moth 
—so close that I could see the prominent ‘ beaded eyes ®with 
the watchfal look—and the roughenéd outlines of the thorax, 
which seryed to complete the illusion. So perfect was the 
deception that I really could not feel confident that the black 
spot I was examining was what I believed it to be. Only one 
little circumstance reassured me, There was some hole or inter- 
stice in the outer covering, through which one spot of the inner 
brilliant margin could be seen shining like astar. Certain now 
a to the identity of the moth, I adyanved still nearer, and 
finally I found that it was not till the point of a stick was used 
to move and shake the earth on which it lay, that the creature 
could believe that it was in danger. Then, in an instant the 
crumpled leaf became a living moth with powers of flight, which 
would have defied capture. 

I recollect that many years ago Mr, Wallace kindly showed 
me a butterfly from the Ea-tern Archi whose upper wings 
were of a brilliant colour, but which, by the simple act of alight- 
ing on a branch, and of folding or closing ifs wings, became 
transformed into the perfect likeness of a growing leaf—a like- 
ness so perfect that even the closest inspection only discovered 
new items of resemblance—inasmuch as the leaf-stalk, as well as 
the venation of the leaf, were all perfectly represented both in 
the structure and in the colouring of the under-surface of the 
wings. 

I confess that the number and intricacy of the correlated 
growth and instincts which are involved in thee phenomena 
strike me more and more as wholly outside the sphere of mere 
physical causation—by which I do not mean that physical causa- 
tion has not had its own share of instrumentality in the matter, 
but that it affords no satisfying explanation of all the elements 
involved. The ordinary phrases of the Natural Selection Theory 
appear in the light of such facts to be little better than lean and 
empty formulze. ARGYLL 

Cannes, November 29 





Double Flowers 


1 AM indebted to Baron von Mueller for the communication 
of double flowers of Tetratheca ciliata, which possess interest on 
several grounds, although the changed ap ces they present 
are not infrequent, It may be well to premise (1) that the plant, 
like all its f-llows of the same order (Tremandracex), is native to 
extra-tropical Australia ; (2) that, under ordinary circumstances, 
it has 4 free sepals, 4 free petal, $ free stamens in a single 
row, and a two-celled ovary; (3) that ‘‘doubling,” in a strict 
sense, is brought about by the multiplication of petals, or by 
the more or less complete substitution of petals for stamens, or 
pistils, or both. 

The Australian origin of the plant in question is so far of 
interest, in this connection, that it affords one more illustration 
of the occurrence, under natural conditions, of double flowets in 
a division of the globe where, according to the late Dr. Seemann, 
such forms are rare. The rarity, however, I believe, is not so much 
in the existence of such flowers, as in the number of observers, 
at any rate we no® know of several cases of the kind, 

Some of the flowers sent by Baron von Mueller were double 
by multiplication of petals, ic. thege was a second row of petals 
inside the first, others were double not only by multiplication of 
petals, but also by the ial substitution of petals for stamens ; 
thus in one of these last-mentioned flowers, there were four 
sepals, three rows of petals, one of the innermost row being 
partly staminoid, and eight stamens in a single row. Of these 
eight s mens, six were perfect and the remaining two partially 
petaloid, one lobe of the ordinarily 4-celled anther being desti- 
tute of poten: but enlarged into a relatively large petal-like 
lobe with inflected margins, So that according to the old 
notion, this flower affords an instance both of progressive and 
of retrogressive metamorphosis, of enhanced and of arrested 
development associated with compensatory changes. On the 
hypothesis revived by Mr, Grant Allen—for it is no new notion 
—the two outer rows of petals would be stamens flattened out 
of all knowledge, while the inner row and the staminal whorl 
would, I presume, also afford him evidence of the trutlf of his 
opinion. For my own part I prefer to adhere to the established 
order of things, in which the horse precedes, rather than follows 


counter to what we know of the hémol 


lopment of flowers 








of the sie) and 
floralyorgans, of leaf-buds and er- and to e or 
aoe to reverse what we know of the ode aad order of dive- 
iņ general. Ers 

Not being aware “ofethe precise order of evolution in the- 
flower ig question, I cag only,sreason fromeanalogy when I 


expregs my opinion that the changes it presents and the ordgr of 
arrangements ofdts parts frog the leaves on the flower-stems up 
to the pistil are more congistent with the generally adopted wews 


of morphology than they are with Mr, Grant Allep’s.e Accord- 
ing to his views, so far as I understand them, I no reason 
why the sepals as wel} as the petals shguld not be flattened 
stamens, and if the sepals why not the bracts? if the bracts why 
not the leaves? The theory would thus do away with the posst- 
bility of indigestion in plants, or at least the primordial plant, 
could not have been troubled in this way, for it would have had 
no digestive o e 

Ihave only to add that tle flowers jn question offered no 
explanation of the great iarity’ prese. by the existence 
of a single row of stamens in number double that of the petals. 
Possibly this may be the result of bifurcation at a®very early 
stage of development. It was hardly to be expected that they 


would throw any light on the equally curious {‘ obdiplostemo- - 


nous ” arrangement:in the nearly-allied genus theca, in which 
there {are two rows of stamens, the outermest Wing superposed 
or opposite to the petab, instead of being alternate with 
them, as is usually the case in stamens so placek A possible 
explanation of this in a sense partly consistent with Mr. Allen’s 
views would be to consider the petal æs in this case an out- 
growth from the stamen, and not a separate organ, a view that 
has been propounded in the case of Primulacee and some 
Malvaceze. MAXWELL T, MASTERS - 





Fruit of Opuntia 


Dr. Ernst’s abnormal fruit of Opuntia, as figured at p. 77, 
appears to be similar to one described and illustrated by Zucca- 
rini (Athandl. d. math. phys. Class., B. iv., Abth. 1., tab. ii,) 
in the case of Cereus serpentinus, but as Dr. Ernst gives no 
details as to the arrangement of the vascular bundles, it is im- 
possible to say that the two cases are exactly parallel, The 
resemblance to certain gourds (Cucurbits), wherein the upper 
part of the fruit protrudes beyond the dilated end of the flower- 
stalk, may also be pointed out. MAXWELL T, MASTERS 


Hawk Moth Larva . 


I FORWARD a sketch of the larva ef a hawk moth found in the 
Khasi Hills, Assam, in the® position it assumes when disturbed, 
Its resemblance tọ a snake will be at once evident. 

The head (just visible in tht sketch) and two first segments of 
the body are retracted, and the third pair of leg, 


3 


ec. 7, 1882 


ene ee 





pale horn colour have a rough resemblance to lower jaw or teeth. — 


Small imperfect ocelli in the third out W taken for 
nostrils, The ocellsts an the 5th segment, which however, is 
not so conspicuous as that on the 4th, rather spoils the general 


e The colour is olive brogyn reticulated with black and imitates 


the cart, and I do so because to do otherwise would be to gun | a reptile’s scales very, perfectly. The lower parts are black, 
. 
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tfect. insect. 
olour of this larva at once rfyinded 
“cme of two abnormally Mloured larvæ of the common death’s- 
shead moth that I had browggt to me fipeea potato field in Jersey 
some years ago, together with others of theserdinary golour. 
~ “One was ful? grown and tanother half grown, “ The general 
eur of these was brown with fine black markings and Syithout 
agtrace bf green, The anterior*segments Were a pale dirty 
ream colour. There were ne ocell? or diagonal stripes on the 
ides, "e @ e 
“Thave sot seen recorded any similar case of abnormal colouring 
in thedarva ‘of theleath’s-head moth, but the fact is interesting 
‘as indicating a common ancestry in two moths which are pre- 
‘bably now classed in different genera, 
Ba E. R. Jounson 
2 . Surgeon Major, Bengal Medical Department 
2 Shillongy October 16 A 
[The fdtm of death’s-htad larva alluded to is not uncommon ; 
tis a dimorphic condition and finds its parallel in many larve 
Sphingide. Eyp,] 
° 





The Fertilisation of the Common Speedwell 


-ALTHOUGR@it œ the wrong time.of the year for observing 
“flowers, it will perhaps not seem ouwof place to draw the atten- 
“ton of your readm® to the fertilisation of the common Speedwell 
(Peronica officinalis), The flowers in the plant hang downwards, 
woas to bring the nearly flat corolla a little under the perpendi- 
calar, The two stamens project outwards and downwards on 
each side of the pistil, which also hangs down, but not so much 
‘asthe stamens, These latter are very much narrowed at the 
base, The flower is in this species, proterandrous, and. the 
~ corolla, as soon as the stamens have shed their pollen, becomes 
slightly loose. 

At at first sight seems quite impossible for either cross or self- 
fertilisation to take place, as the stamens are quite away from 
the pistil, and, @wing to the position of the flower, insects ane 
‘compelled to-alight in front. a ote 

One morning last summer, however, in considering the strue- 
ture of the flower, &c., I was led to conclude that the explana- 
tion inust lie in the insect’s mode of settling apon it, and accord- 
ingly ‘watched two or three plants. In about half an hour's 
time I had the pleasure of seeing a large fly in the act of ferti- 
vHsation. As the corolla was flat, and the flower hung down, 
‘there was no foothold there, so the insect clasped each of the 
Stamens with its forefeet. Being thin at the base, they were 
drawn together, and the a&thers meeting just below the pisti!, 
dusted the front of its head with thë pollen. 

i On comparing a large number of flowers, & found that when 
Jast open, the pisti] stood up abdve the point at which the two 
anthers woujd meet, but that in older flowers, especially after 
the anthers had shed thelr pollen, it was inclined downwards, 
T this obsef'vatjon is verified, it will show a most striking adap- 
tation for preventing #elf-fertilisation. 

I.may add that in one of the smaller flowered species, P. 
Aederajolia, the stamens and pistil are quite close to each other, 
‘so that self-fertilisation must here be the rule. The corolla is 
o not so easily a, Po A. MACKENZIE STAPLEY 
: Owens College, Manchester, November 20 

















ey . 
‘o Wartmann’s Rheolyzer 

Yov gave in Ngrure.a reporton “ Wartmann’s Rheolyzer.” 
1 beg to-say that I invented and constructed the same appa- 
ratis long-ago, and described. it in the ‘Sitzungsberichte d. 
Wiener kast Akademie d. Wissenschaften,” July, 1877, under 
the name of “Rheonom,” Some months after that a fair report 

any paper appeared in “f Beiblatter zu Wiedemann’s Annalen.” 
My: instrument was for some years in the hands of several physi- 
ogists, Prof. Yeo was present when I made experiments 
with it in Prof. Ludwig’saboratory in Leipzig in the year 1878, 
and Prof, E, du Bois-Reymond has it also in his collection cf 
physiological and physical instruments for more than five years, 
There is no doubt that Prof, Wartmana was. not acquainted with 
apparatus when he described his, but J cannot be expected 
če my invention ascribed to another ard keep silent, So 
you will oblige me very much in correcting the above-mentioned 
stake in your paper. ERNST VON FLEISCHE œ 
ienna, Wihringerstrasse 17, Novefnber 30 ` 










The larva feeds on the | 
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« Pollution of the Atmospheré : 


THERE was a letter in NØTURE some time since, calling 
attention to the pollution of tHe atmosphere by the burning of 
coal; and it was calculated that in the year 1900, all anini Jife.” 
would cease, from the amount of carbonic dioxide; but the 
an®hor had overlooked the fact that the rain is continually 
cleansing the atmosphere of this, and the fall of tbis rain onthe 
ground, and the combination of this with various salts; besides, 
the oceans alone would absorb their own bulk at normal pres-’ 
sure, but at an increased pressure of, say half a mile deep, 
vould dissolve more than we are likely to need for hundreds of ` 
years, a 
But there are other products of combustion, or rather of in+’ 
complete combustion, that are not brought down in this manner 
by rain, as hydrogen and the hydrocarbons, chiefly marsh-gas. 
and ethylene. The latter has, I believe, been observed by the- 
spectroscope on the Alps, and was supposed to have come from: 
space, ee 

Since the year 1854 (as near as I can estimate) there has-been. 
burnt 10,000 million tong of coal; and if we say (in its tone ; 
sumption by household grates, leakage by gas-pipes, &e.) r-tcoth 
escapes, then 100 million tons of hydrogen and hydrocarbons 
are floating in the atmosphere, or 1-10,000,000th part in bulk’; | 
if we say the average proportion of hydrogen to be ‘45, and of 





marsh gas +35, and of ethylene *4, we have ‘84 per cent, of 
gases that are lighter than air, and it is more than probable that.‘ 


the law of diffusion of gases, asdemonstrated with jars, does not 
apply to the atmosphere. The cases are not parallel: in the air ` 
we have unconfined space, pressure, and temperature diminishing 
infinitely, conditions faveurable to the lighter and the gas with 
the greater amount of specific heat rising and maintaining its 
elevation, especially as we know that in /arge halls carbonic 
dioxide is found in larger quantities on the fidor. According to 
Prof, Tyndall’s researches, hydrogen, marsh gas, and ethylene 
have the property in a very high degree of absorbimg and radiate 
ing heat, and so much so that a very small proportion, of only 
say one thousandth part, had very great effect, From this we 
may conclude that the imereasing pollution of the atmosphere 
will have a marked influence on the climate of the world. The 
mountainous regions will be colder, the Arctic regions will be 
colder, the tropics will be warmer, and throughout the world 
the nights will be colder, and the days warmer. In the Tem- 
perate Zone winter will be colder, and generally differences. will’. 
be greater, winds, storms, rainfall greater. H, A. PHILLIPS 
Tanton House, Stokesley, November 23 


A Modern Rip Van Winkle 
WHEN Mr, Evans asks whether it is impossible for “the so- 
called flint implements and flint flakes to have been formed by 
natural causes” he surely. must have had a scientific nap of forty 
or fifty years. He can answer his question by going to any good 
museum and inspecting the beautifully and clearly manufactured 
implements which the Carator will show him, 


November 28 SALTEURN 


GOOLDEM S SIMPLE DIP-CIRCLE 
DIPPING-NEEDLE suitable forthe requirements 





A 


desideratum, there having been no instrument. obtainable: 
hitherto which would at a moderate cost afford results: of 
sufficient accuracy. Between the mere needle sus- 
pended in a simple stirrup of brass, and the delicate 
and gomplicated dip circles of standard pattern there 
has been no intermediate form of instrument. This de- 
ficiency, has, however, been remedied by Mr. Walter 
Goolden, M.A., Science Master in Tonbridge School, 
who, in conjunction with Mr. C. Casella, has designed the 
form of portable dip-circle depicted in the figure, which 
possesses several novel points. The needle, which is 34 
inches in length, is paised upon an accurate axis working 
in sapphire centres, and magnetised once for all. In 


order to ensure the ccincidence of the centre of gravity = 


with the centre of suspension, two very light adjustible 

counterpoise® are fixed to the needle, one of them. being 

capable of being moved parallel to the length of the 

negdle, the other lying at right angles to the first, and 
. 


of schools and science classes has long been a | 







. 
adjustible in a direction to the right or to the feft. The 
metallic circle within ee needle revolves is gra- 
duated on both fates, and is“inclosed within an air-right 
cas@. The instrument eturrS upon a vértical support 
above a solid metal plate standing on three levellįpg- 
screws. A small loose level, which can be placed upon 
this leveljing-plate, accompanies the instrument. The 
main novelty in Mr. Goolden’s instrument, consists, how- 
ever, in the arrangements by which the angle of dip may 
be determined without having either a horizontal gradua- 
tion or a horizontal compass needle upon the apparatus. 
It will be seen by reference to the figure that the vertical 
axis of the instrument is furnished with a spring-arm, which 
can be clamped to it by turning a screw, and that there 
are four metal studs affixed to the stand at equal 
distances apart, into any one of which the pin at the 
end of the spring arm can be pressed down. These 
arrangements serve to facilitate the following adjustments. 
Having levelled the instrument the spring-grm must be 
unclamped and the pin at the end of it pressed down into 
the conical hole in one of the studs, While this is so 
held with one hand the vertical circle is turned upon its 
axis with the other hand watil the needle points directly 





Goolden's simple dip-circle, 


vertically downwards to 90°. In this position, which is 
of course exactly emenericely East-and- West, the vertical 
circle is clamped by a turn of the screw. The position is 
verified by turning the whole circle and spring arm to- 
gether upon the axis until the pin meets the opposite 
stud, when the needle will again point vertically down- 
wards. The East-and-West position being thus verified, 
it is clear that the magnetic meridian will lie in a plane 
at right angles t@ this. Hence the next process is to turn 
the circle round and press the pin into one of the two 
studs which lie at right angley to the pair already em- 
ployed. The position of the needle in the circle is then 
read off. The circle is once more turned through a com- 
plete semicircle, the pin pressed into the op, osite stud, 
and another reading is taken: the mean of these two 
being accepted as the true angle of dip, It will bé seen 
that the usual elaborate processes of eliminating possible 
errors by reversing the needle-axis upor its bearings and 
reversing the magnetism of the needle itself are not 
attempted. Everything will therefore depend upon the 
accuracy of the adjustments of the instrument before it 
leaves the maker’s hands. As it is, it is claimed that the 
readings are correct to within 10 minutes of arc. 








THE COMET , . 
N R. CHANDLER has made another approximation 
to the orbit of this comet, and now finds the fol- 
lowing ellipse (Science Observer): — o o 
. . 
e e 
. 
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Perihelion Passage September f 


Longiftide of perihejion .. 
a cas node ... 
Inclination Si y S 
Loz. perihelion dist®nce ... 
Eccentgictty e- eeo, eas” oro Bee, tne 
6 Retrograde,» * ripi: 
The period of revolutéon corresponding to this elli 
is about 4070 years ; in the Daie of No dase 
was a decided difference between the calculated and 
observed positions, par} of which mayebe due to a cause 
to which Mr. Chandler has already drawn attention, viz. 
that the same point in the head of the comet may not 
have been always observed. We may now say pretty 
confidently that a shore period of revolution # incon- 
sistent with the motion of this comet, and consequently 
that it is not identical either withthe Zreat*comet of 1880 
or with that of 1843. Nevertheless we must re that 
there are indications of sensible perturbation dering the 
flight through the coronal regions of the sun. ¢ 
Mr. Gill sends us some particulars relating to the early 
Cape observations of this comet. It was detected 
by Mr. Finlay at five o'clock on the mofnin& of Septem- 
ber 8, as he was returning to his house {fom the observa- 
tory. He went back and compared rfacleus with a 







lowing morning the comet was observed again, and the 
same day Mr. Gill sent the following telegram „to Sir 


James Anderson, Chairman of the Eastern Telegraph | 


ag a :— Kindly tell Astronomer Royal, Greenwich, 
that bright comet was observed here yesterday morning 
by Finlay. Right Ascension this morning nine hours 
forty minutes, increasing daily nine minutes, Declination 
one degree south, increasing half degree south daily.” Mr. 
Gill acknowledges his indebtedness to tle courtesy and 
liberality of Sir James Anderson for the free transmission 
of many previous messages. Unfortunately this one 
notifying the discovery of the comet in some way mis- 
carried, and did not reach Mr. Christie’s hands, so that 
the first intimation of the visibility of the comet came 
from Mr. Cruls at Rio de Janeiro, who, however, so far 
from being a discoverer, has informed the Soray of 
Sciences of Paris, through M. Faye, that*he received 
notice of the comet’s presence ffom another quarter on 
September 10; it was not seen at the observatory of Rio 
till sh, 15m. a.nf on September 12. 

Cloudy weather prevailed at the Cape between S 
tember io and 17, and very few,observations could 
procured, and those had to bes nade lay measuring the 
difference of altitude and azimuth frog bright stars, On 
Sunday, September 17, the comet was y visible with 
the telescope in full sunshine, and in close proximity to 
the sun. It was followed during the day Sy Mr. Finlay 
and Dr. Elkin, and towards afternpon was found to be 
rapidly approaching the sun. As the distance diminished 


“all appearance of tail was obliterated, only a round disc _ 


about 4” in diameter remaMed visible, but this was in- 
trinsically as brilliant as the surface of the sun, if not 
more so. Still closer this disc approaghed to the sun’s 
edge, and its disappearance there was observed just like 
that of a star when it wag occulted by the bright limb 
of the moon.” Both Mr. Finlay and Dr. Elkin ob- 
served the disappearance, but though the former was 
using much the more powerful telescope, he only saw the 
nucleus five seconds longer than Dr. Elkin ; the comet 
had passed on to the sun’s disc (not behind it, as 
Major Herschel erroneously assfimes in NATURE last 
week), but no appearance whatever of its presence there 
could be perceived. Mr. Gill himself was not able to 
arrive at this unjque observation, having proceeded to 
Simon’s Bay to meet Capt. Morris, R.E., on his way in 
tht Liguria to Brisbane to observe the transit of Venus, 
®who returns to South 
the Geodetic Survey,of the Cape Colony and Natal; but 
° . 
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small star in its immediate neighbourhood. On the fol- 
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x 
on tke morning ejir day he ak the 
comet rise jug before Re sun at Simam'’s Bay, and says 
he will never fofget the beauty of the scene. Many 
drawings of the comet wire madeea the Cape Observa- 
tory, and some photographic pigtures were obt{ined with 
the assistance of Mr, Allis, of Mowbray, To obtain a 
perfect picture of the inore dalicate deta@ls of the comet, 
afi exposure of not less thas halan hour was found to be 
necessig yee o 

The fellowing places are abbreviated from an ephemeris 
calculated by Mr. Chandler fom his last elliptical 
elements :— 

P At Greenwich mean noon. 


Right Ascension. Decl.nation Log. dis:ance from 
h. m. s. . 


° Earth. Sun. 

December 7 ... 8 31 41 -29 42°7 ..- 071868 ... O°3Z110 
e9% §4 28... 29:576 

it S19 10. 30 9'8 ... O'19I7 ... 0°3250 
-13 $12 48. 30 19°! 

d5 S$ 6 2%.. 30 25°5 ... 0°1978 ... 073384 
i7 7 59 58... 30 289 

OR FF $333 30 29°3 ... 0°2051 ... 0°3512 
2%. %47 9.. 30 263 

23 --- 7 40 49 730g 4 ... 0°2137 ... 0°3635 


Up to Nowrd éke comet discovered by Mr. Barnard had 
been sought for unsuccessfully at the Cape Observatory. 

We have received the following communications on the 
comet :— 

WITH the permission of Vice Admiral Stephen C. 
Rowan, U.S.N., Superintendent of the Observatory, I 
send you a sketch made at 17h. Washington Mean 
Time, November 15, with the 26-inch Washington equa- 
torial At the time of observation the head of the 
comet was about 45 minutes east of the meridian. 

As it is extremely difficult to represent such an object 


faithfully in a woodcut, I will call attention to the fol- | 





Comet 4, 2882, November 15°7, U.S. Naval Observatory, Washington 


lowing points:—The nucleus presents a very woolly, 
nebulous appearance, with a main point of condensation, 
almost circular; near its following end, and about 18” 
from this towards the tail, a second point of condensa- 
tion, prolonged about 54” in the direction of the tail in a 
narrow ridge of light. This ridge which has heretefore 
appeared broken up into four orsfiv@ beads, is now a con- 
tinuous line of light with, perhaps, in one or two places, 
faint indications of condensation, The nucleus is de- 
cidedly eccentric with regard tothe general direction of the 


head, and the head is flattened on the north-following side. ? tympani? . 
. e °, 
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The position-angle of uf major axis of the nucleus 
was 30974. The distance Hetween the centre of the two 
main points af condensatipn, froma series of meagures 
with the filar micrometer was 18”, A magnifying power 
ofabout 200 diameters was used. On November 17'7 
the extreme length of the nucleus was found by Com- 
mander Sampson to be 74". e 
The following meridian observation for position was 
obtained on November 15°7 with the transit circle ;— 
1882 November 15°74 (Washington M.T.) 
RA crisis ane: cows, Secs ees aba) OG Oe ee 
N.P.D. vip teens ig 49’ 18""9 
The part cbserved was the main point of condensation 
near the following end of the nucleus. The observation 
is corrected for refraction, but not for parallax. 
WILLIAM CRAWFORD WINLOCK, 
Assistant Astronomer, U.S. Naval Observatory 


THE drawing represents the appearance of the great 
comet at 5 am. on the morning of October 12 this year. 
I delayed the publication of my observations on this 
morning in the hope of securing some more views, but 
the bad weather prevented any further observations of 
this object here. The drawing shows distinctly four con- 
densations in the nucleus, whose angle of position on the 
12th was about 102°. Its length was 403, as measured 
with the filar micrometer on the great refractor. The 
visible length of the tail was estimated at 21°. No doubt 





The Great Comet seen in the Mark e Refractor, October 12, 1882, 5 a.m., 
by W. Do verck. 


it was really much greater. Its southern side was well 
defined. As seen with the naked eye the nucleus shone 
as brightly as a star af between the first and the second 
magnitude. On the morning of the 6th Phad seen the 
end of the tail, which was then apparently 15° long, pre- 
sent a feature very like that indicated in Major Herschel’s 
drgwing (NATURE, vol. xxvi. p. 622), but. I am not sure 
of this, as the sky was partly covered with cirro-cumulus 
clouds. 

On October 28, at 5h. 45m. a.m., the angle of position 
of the nucleus was about 113°, and its length amounted 
then to 67”. The tail was less curved than on the 12th. 

Markree Observatory, December 2 W. DOBERCK 





FUNCTION OF THE MEMBRANA FLACCIDA 
OF THE TYMPANIC MEMBRANE 

W HYehould a smart blow, as, for instance, with the 
palm of the hand on the side of the head, or on 

the wing of the ear,-cause rupture of the membrana 
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Tt was in endeavouring togtrace the connectidh between 
these events, of no very agommon occurrence, that I 
was led to the dissovery of a Most important factor in the 
physiology of the ear, apd ome which gifes a mew and 
more rational significance to the mechanism. of the qssi- 
cles and membrane. In the shape of anatomical details 
I have nothing new to adduce, but in exhibiting the re- 
ladonship® of a series of minute particulars hitherto 
enigmatical and glanced at separately and only casually 

_ by anatomy, I have obtained a valuable result for otology. 
I must here present those details in the order most con- 
venient for a brief demonstration, giving only the main 
features. . 

The membrana tympani, though but a single mem- 
brane, consists of two portions. The lower is firm and 
transparent, and of conical shape, being attached along 
its centre to the handle of the malleus, and fixed round 
its whole circumference to the sulcus tympanicus. The 
upper is comparatively loose, and much less transparent, 
and being in reality mainly fastened to the skin of the 
upper wall and only slightly to the bone, there being here 
no sulcus, but only a smooth margin (margo tympanicus), 


is easily displaced with a little gentle pressure outwards | 


or inwards, Between the two there is a line of dense 
fibres forming a ligament, called by Helmholtz the ante- 
rior ligament of the membrane, and towards the anterior 
border of which the short process of the malleus is in- 
serted. With this marked limiting line there is thus a 
striking difference in the character and mode of attach- 
ment of the two portions of membrane, and this reaches 
to the very foundations of the structures, and is the most 
remarkable feature in their development. It is to be 
remembered "hat the superior arch of bone, forming at 
its inner end the tympanic margin alluded to, is part of 
the squamous bone, which is characterised by the general 
smoothness of its surface—a character it preserves along 
the whole upper wall of the osseus meatus, not excepting 
its termination at the porus acousticus externus, where it 
presents a smooth bevelled edge. But the os tympanicum 
which forms the inferior arch of bone is contradistin- 
guished by the general unevenness or asperity of its sur- 
face, net only being hollowed out by the sulcus at its ifner 
end, but along the whole floor, maintaining a roughness 
which culminates in its rugged edge at the porus externus. 


Nature, in constructing the meatus, selects one bone for | 


its smoothness, another for its roughness, and the evi- 
dent intention is, that what is laid on the one surface 
shall adhere, what is laid on the other shall glide over it. 
While, therefore, the lower portion of the drum of this 
ear is fixed by its connection with the os tympanicum, the 
upper portion is loosely connected with the os squamo- 
sum, which affords it a movable surface. Helmholtz 
believes that the lower firm portion is alone concerned 
with sound-waves, the upper lying above the handle of the 
malleus, and havirfg therefore no direct connection with 
the chain of ossicles. On this ground, in his treatise on 
the mechanism of the membraneégand ossicles, he leaves 
the membrane flaccida out of consideration altogether, and 
no physiologist, as far as I am aware, has ever hinted at 
its function. Having from the foregoing description ob- 
tained an insight into its relation with the bone, it gust 
now be wiewed in connection with the skin lining the 
upper wall of the pessage, which is quite distinct in 
character from that covering the rest of the osseous 
passage, and next needs to be specially noticed. 

Prof. Henle says: “ The skin which covers the external 
meatus has originally the appearance and structure of the 
cutis, and retains this character along dhe upper wall 
beyond the rounded rim of the squamous bone which 
helps to complete the porus acousticus externus up to the 
site of the membrane, whereas in the rest of the cirqum- 
ference the skin, in passing from the cartilagiwous to the 
osseous meatus, abruptly changes its character, decreas- 


ing in thickness and assuming the peculiar silvery glance 
a e 





. 


| point of junction with the osseous meatus, 





š - 
of a fibrous skin’” Thus along’the 
skin @n the upper wall tetang its @rdinary character, 
being elastic and* movable, and *haing,*as noticed :by 
Von Frdltsch, the same kind E eloose connective tissue 
glands apd hair ecysts as any other part, whereas the 
movability of the remaining pottion ceases with the carti- 
laginotis meatug, as beyond that+ét ceases to,be Pue 
skin.” Add to this thattht one lies on a roughened, the - 
other on a smooth surface, aifi this singular deviation in 
apparently so simple a matter arfd in so minut g particu- ; 
lar, must strike the examiner as significant of purpgse. If 
we next turn to the arrAngements at the porus acousticus 
externus, it becomes manifest. s 
What is noticeable in regard to the rim of bone-consti- 
tuting the porus is sigply corroborative of what has 
already been said. Thus, whereas the under semicircle’ 
is comparatively rough and fneveg, atd ebidjects. slightly 
beyond the upper semicircle, the latter has a smooth- 
rounded edge bevelled in the manner of bone over whose 
margin a tendon plays. It is to the curved. uneven 
lamella of the under circumference known as the auditory 
process that the cartilaginous meatus’ is” principally 
attached, This is effected by means of ste@ng, slightly. 
movable ligamentous tissue, or rather, as Henle puts it,” 
“by means of a compact cartilaginous#substance richly 
interspersed with elastic ligamentous tissue, which. fills 
up the rough interspaces of the lamella and extends: the. 


lower portion of the osseous canal about. two mili- =". 


meters."3 The upper semicircle, on the contrary, is — 
closed simply by a dense fibrous membrane, there. being- 
here a large deficiency of cartilage (Quain). ‘The differ- 
ence is that while below the osseous canal blends in- 
sensibly into the cartilaginous with only dawning facility. 
for movement, above it terminates abruptly, admitting 
there and then a large measure of movemeyt. ie 
Thus then it appears that from the membrana flaccida ` 
of the membrane, which is easily movable at its margin, 
we have a piece of movable skin running over a smooth. 
polished surface along the whole upper meatus of 
the bone, which is here bevelled off, and is immediately 
continuous with the movable membranous: roof of the 
cartilaginous portion of the external passage. The 
movable piece of skin sewes, after its manrmer, the pur- 
pose of a tendon, and the muscle which mainly plays. . 
upon it is attached to this upper membranous wall at its 





Of this muscle Henle givés the following account :— 


| “Of the lateral portion of the musculus epicragius (occi- 


pito-frontalis), the musculus epicrfinius fempozalis is à 
very thin bundle of fibres, and is anterior tosand smaller 
than the attollens auriculam, which forfns the remainder 
It has its tendinous origin below, 





are finally inserted into the gfabella. 
It will thus be observed that, when the muscle con- 
tracts, it raises the membranous roof of the. canal. ap- 
wards and slightly forwards, making the movable’ patch 
of skin glide outwards, and so telling upon the membrana 
flaccida, which is, even in the adult, almost ina line with — 
the upper wall, and is therefore so much the more easily 


influenced by such a movement. When the delicacy of 
the parts concerned are borne, in mind, it will be obvious 
that no extensive nfovement is thus indicated, and in a 
p ea 
1 «Anatomie des Menschen,” Z, B. s 732, 
ù Diseases of the Ear,’ Roosa’s Trans tion, pe 53. 


3 Lee. cit. pe 722. Lae. city Se 00 
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more complete d\monsfration a good deal further illus- 
trating the actyal renint, has to be said on thatfhead. 
Here we have spaee*orfly for a general outline. 

The muscle, of courgp, -has goë isolated voluntary 
action, but itg effect is brought mto play when the eye- 
brgws are forcibly raised By the*contraction of thg’ occi- 
pito-frontalis. Indeet; although itself really a muscle as 
described, much of its effect is gerived after the fashion 
of an olagjc tendon connected with the great epicranial 
muscle. ẹ lt is further assisted by the consentaneous 
action of certain gmall muscles of the auricle, notably the 
attollens auriculam. Its movement is quite perceptible 
to the finger placed in the sulcus, between the pinna and 
side of the head, and to an experienced eye its effect on 
the membrane is distinctly visigle through the speculum 
when the occipito-frontalis ig made to contract. 

It would be beydénd the scope ofa single paper to enter 
into a demonstration of the effect of this movement of 
the membrana flaccida on the membrane and ossicles— 
but it cam be shown that, in opposition to the so-called 
tensor tympani muscle, it helps to bring the umbo or 
deepest Pag of the membrane outwards, thus tending to 

‘reverse the Tong and bring the membrane generally into 

a more vertical" position, rélati®ely to the lower wall of 
the meatus. Plis is beyond all question its position for 
acutest hearing, and it is thus important to observe that 
by the single contraction of the occipito frontalis muscle, 
both gyes and ears-are brought simultaneously into the 
attitudes of strained attention. Hence, in endeavouring 
to hear as well as to see «tently, we involuntarily raise 
the eyebrows in order to t .| upon the drum of the ear. 

A smart blow administe. d on the side of the head, as 
1s too often thoughtlessl; done by schoolmasters and 
parents in correcting chilien, may cause sudden spas- 
modic actioneof the muscle, and thus, through the action 
of the mechanism descri..d, serious injury or even 
rupture of the drum. JOHN M. CROMBIE 


WEIGHTS AND MEASURES 


"THE Board of Trade lay before Parliament an Annual 
x Report of their proceedings and business under the 
Weights and Measures Actg &c., and their Report for 
the current year has jyst been issued. 

It is required by law that the three Parliamentary 
copies of the Imperial Standards of mgasure and weight, 
which are deposited at the Royal Mint with the Royal 
Society, and °in the Royal Observatory, respectively, 
should be compared*with each other once in every ten 
years. “The “perid@ Yor such decennial comparisons 
having recently*arrived the Board took the necessary 
steps for the removal of these Standards to their office. 
The methods of comparison adopted and the actual dif- 
ferences between the Standards are shown in a memo- 
randum by Mr. H. J. Chaney, which is attached to the 
Report. It appears that the comparing apparatus in. use 
at the Standards Office is found to require alteration, a «l 
that in considering the changes necessary to be made the 
Board have had the valuable assistance of a Committee 
of the Royal Society, composed of Sir G. Airy, Major-Gen. 
A. R. Clarke, and Prof. Stokes. It is really important 
that a department which # charged with the care and 
use of our national standards, should have the best appa- 
ratus, and we trust, therefore, that the Report of the 
Committee may be speedily and fully carried out. 

Reference is also made to the papers issued by the 
Comité International des Poids et Measures, Paris, and 
‘the Report acknowledges the assistance the Standards 
Department has received from these papers, particularly 
with reference to the measurement of heat and the deter- 
munation of volume and weight.. Tks country is the only 
civilised country which has not joined the Comité Inter- 
national, and taken part officially in their proceedings, 
although it would appear thateit has not failed to atail 
itself of their labours. . i 
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Tose du Perou and the Tois du Nord, are stated to be 
still at the Paris Observatory, in a godd state of preser- 
vation, as also’are the meaSureseused by Borda, Briggon, 
ang Lavoisier. By a decree of the Sultan, the metric 


° 
The twò ancient ‘the To of the metric system, the 


system came into force in Turkey on March Ist last, and - 


the equivalents of the old and new Turkish weights and 
measures are stated in this Report. hg 

The Board have had their attention directed to the 
question of a uniform system of screw threads, as well as 


to that of a standard wire gauge. Reference is made to the. 


want of -uniformity in the system of screw threads used 
in the construction of scientific and optical instruments. 
It is hoped that the attention which is now being given to 
this question may result in the adoption of a standard 
syst.m of screw threads. Any step which tends to lessen 
the high cost of construction and of repair of scientific 
apparatus is to be welcomed. ‘ 

From time to time, as science advances and commerce 
extends, it is found that new kinds of standards are 
needed, and the attention of the Department has there- 
fore been this year called to the expediency of adopting 
new photometric tests for gas, and also as to possible 
means of measuring electrical energy. In the proposed 
Bill for amending the enactments for regulating the sale 
of gas, and of dealing with the mode of testing the ulu- 
minating power of gas, we trust that Mr. Vernon Har- 
court’s new air gas-flame test, on which Dr. Williamson 
and Dr. Odling have reported, may receive favourable 
consideration. j 

Under the Petroleum Acts rules are laid down for 
determining the “flashing-point’’ of oils, or the tem- 
perature at which they begin to give off’ inflammable 
vapours, but it appears by the Report that Dr, Foerster 
has lately called attention to the omission in these rules 
of any allowance for variations of atmospheric pressure. 
The rules in this respect evidently, therefore, require 
some amendment. : 

The Report also contains much information valuable 
to local inspectors and others practically interested in 
wejghing and measuring. 





ON THE PROPOSED FORTH BRIDGE 


J5 offering some remarks (which I trust may be final) 

merely explanatory of preceding notes on this pro- 
posed structure, I shall refer generally to my letter of 
October 19 (NATURE, vol. xxvi. pp. 598-601). 

First, I have to modify the force of my expressions re- 
lating to the danger arising from the use of certain long 
struts to support very heavy end-pressures, 
were the consequence of error in the engraved longi- 
tudinal vertical plan, circulated (I understood) under the 
authority of the Official Roard. In this plan, by the in- 
discretion of the engraver, the tubular struts of 340 feet 


length and 240 feet length respectively, are drawn clearly . 


and distinctly as uncoffnected in their entire length with 
any other braces. In other parts of the plan, each con- 
nection of that class is indicated by a rose; but there is 
no such mark upon these rods. A person scrutinising 


thé plan might well feel alarm at the prospect of unbraced . 


rods 340 feet long, intended to support end-préssures ex- 
ceeding 600 tons. But Mr, Fowler has kindly informed 
me that the plan is erroneous, and that there is connection 
at each place where the strut crosses a brace, and that 
the flexible length of the strut is thus reduced to 170 feet. 
This diminishes the danger of buckling in a vertical 
plane so greatly that I imagine it may be passed without 
further notice. Still I remark that the danger of buckling 
in a horizontal direction, with a length of 340 feet, re- 
mdins ungiminished, unless it is counteracted by bracing 
not known to me. 

‘In regard to some effects of the wind, the following 
comparison between the proposed Forth Bridge and the 


My remarks” 
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late Tay Bridge may be igteresting. I suppose that 
equal trains are upon the tY¥o bridges; and I assume 
that the force of the wind’on the Tay Bridge train tore 


one pier from its foundation-attachmentse (I imagine’ 


that the ruin of the bridge commenced thus). The 
height of the centre of the Tay Bridge train was about 
92 feet, and the momentum of the wind was, therefore, 
wind X train X 92 feet. (The reader will easily interpret 
my brief notation), To resist this there were three pairs of 
attachments to the foundation, with lever-widths of 10 
feet, 22 feet, 10 feet, respectively. So that, supposing 


- the holding powers of each attachment the same, we 


must have had for momentum of resistance; one Tay- 
attachment x (10 + 22 -+ 10) feet. At the instant of 
breakage, this was equal to the momentum ‘of the wind, 
orto wind X train X 92-feet. So that one Tay-attach- 
ment = re X wind x train = 2'19 X wind X train. If 
we treat the proposed Forth Bridge in the same manner, 
we must use, length of lever about 660 feet, and two pairs 
of attachments of the cantilever to the pier <f I read the 
plan correctly), at distances of 30 and 120 feet. And 
thus we shall have the equation at a moment of breakage, 

One -Forth-attachment X (30+ 120)= wind X train X 
660; or one Forth-attachment must = 4'4 X wind X train, 
or double that required for the Tay Bridge. ~ 

A numerical value (possibly subject to modification) 
may be given thus:—Suppose the surface of a train to 
= 3000 square feet. With the Government scale of 56 lbs. 
for high wind, the lateral pressure =75 tons; and, using 
leverage numbers as above, one Forth-attachment = 330 
tons. And this is the strain which each attachment must 
be able to susfain in respect of resistance to the effect of 
wind upon a train. I imagine that this has -been pro- 
vided, at least in great’ measure ; but I think it desirable 
that attention should be.called to the magnitude of the 
forces here concerned. 

The able and experienced engineer who has under- 
taken the prosecution of this great work, will, I am con- 
fident, recognise the possibility of serious inconvenience 
(yet unforeseen) arising from the points to which I have 


alluded in NATURE, vol, xxvi. p. 599—the novelty *of 


plan, at least in this country—the magnitude of plan—the 
want of experience in a rising scale of magnitude. Should 
the bridge be erected successfully, I can, imagine that 
many difficulties on small points might arise. For in- 
stance :—all matter yields to force; the brackets of fur- 
long-length, could not strictly preserve their form under 
the passage of a train; the connection of the end of one 
bracket with the beginning of the next is.not very perfect, 
and I can hardly imagine that trains could be run through 
at speed (which, as I understood, is one of the conditions 
to, be secured). 

I still prefer the principle of suspension. I would 


. propose for further tonsideration the modifications, which 


I have suggested in NATURE, vol. xxvi. p. 600, for 
giving enlarged width with diminisyed height to the top 
of the piers, awd for use of wire in formmg the suspen- 
sion-chains. G. B. AIRY 

. The White House, Greenwich, December 4 





NOTES 


MonpaAy’s sitting of the Paris Academy of Sciences was one 
of unusual interest. M. Jamin, who was in the chair, delivered 
an eloquent address on the services rendered to science and to the 
Academy by M. Dumas, and presented to the illustrious Per. 
petual Secretary the mcdal subeerited for by his admirers as a’ 
testimonial on the occasion of the fiftieth year of his nomination 
as an academician, The medal is accompanied by silver and 
bronze replicas. The whole of the audience, which was very 


“masterly eloquence, 


hich he did with | 





siasm subsided, M, Dumas returned tltanks 






WE regret to announce the death of %th Rev! James- Challis, 
M.A., F.R.S., Plami? Peofessor € Astronomy and Fellow of 
Trinity Coftege, which took, placegon Sunday morning at his 
residence in Cambridge, after a long illness. The late Professor 


-was born in 1803,"and educated at Trinity College, Where 


graduated B.A. in 1825 af Senier Wrangler and first Smith’s 
prizeman., In 1836 he was elected Pfumian’ Professé® E Astros 
nomy in succession ‘to Mr. (now Sir) G. B. giry, and also „held 
the important post of Direttor of the Cambridge Observatory., ` 
The latter post he resigned in 1861, and was succeeded by Prof. 
Adams. He was at the time of his death the Senior’ of the 
Professors at Cambridge, and until about two years ago person- 
ally discharged the duties of hiw professorghip, hen increas- 
ing age and infirmities compelled hifa to appoint 8 deputy. 
Prof, Challis has published a considerable number of scientific 


` works, including twelve volumes ‘of astronomical obseryations. 


| 


Tue death is announced of Dr. Gustave Svanbarg, formerly 
Professor of Astronomy and Director of thg Ojrvatory of 
Upsala University. He dieg on, November 21, in'his eighty- ó 
first year. few? - 


News from Aden reports the death of Marchese Orazio 
Antinori, the well-known zoologist and African traveller, who 
had recently started on a new expedition to the Upper-Nile, 
He was seventy-one years of age, 


ELABORATE preparations were made in various parts of 
America to observe the transit of Venus yesterday. The Western - 
Union Telegraph; to facilitate observations, arranged to transmit ‘ 
Washington time wherever desired, in order to secure accuracy - 
in recording results. Some enthusiastic astronomers had pro-~ 
posed general prayer in the churches’ on Sunday last for clear . 
weather, 


M. W. DE FONVIELLE has published the first number: of 2 — 
new astronomical journal, called “Les Passages de Venus,” 
which explains the great astronomical event, and is being'sold 
in the streets of Paris at 1 gpou, with illustratione indicating _ . 
the phases, and giving instructions fgr their observation in 
France. The editor states that‘he trusts that the second number 
will appear at the right date, June 8, 2004, and-the third in ` 
June, 2012, and so on, as long as there will ke on the earth 
rational beings intelligent enough to tgke an interest in the 
transit of Venus. He congratulatesehimself sn haying esta- - 
blished a ‘‘ periodical” which will: be perhaps the nost durable 
foundation of his age. i f 


A Swiss Geological Society has lately been formed. Itis an 
offshoot from the Helvetic Society of Natural Sciences. While 
a permanent section of this, ıt will have its own life, its com-. _ 
mittee, us funds, its distinct sézzces, and its publications if 
thought desirable. It will have members who do not belong to . 
the mother society; will send a delegate to the preparatory ` 


assembly of the latter, and will have the right of “presentation of ` 


members. The number of adheretts of the new scciety is — 
already over sixty. It has absorbed the Congress der Feld ~ 
Geologen and the Comité d’ Unification géologique. Among other 
things it will encourage excursions aloog with’ discussion on the 
ground, and will represent Switzerland in the International Geo- 
logical Congresses. The Society has testified its respect for 
MM, Studen, Heer, and Merian, by (exceptionally) giving them 
the title of Honorary Members, i : 


THE Council of the, British Association, acting under the 
powers conferred upon them by the General Committee, in 
accordfnce with their Report, have appointed the following to 


numerous, broke into enthusiastic plaudits. When .the enthu- be #@Committee, “to draw upssuggestions upon methcds of more ` 


e f i 
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‘systematic observations, and plans of operation for local societies, 
together with a mor put mode of publication of thegresults 
of their wor, ” end up alist of Beal societies which 
publish thee: era ie i H. G-a Fordham (Secretary), 
Rev. Dr. Crosskey, Mr, C, 

Mr. Francis Gålton, Mr. J@hn Hepkinson, Mr. R? Meldola 
Mf A. Ramsay, Prof. W. J. Sollas, Mr. G. Je ee Mr. W, 
Whitaker, e.e- 


i . 2 Vv 


Covoitgttr REJEVALSKY,” the distinguished travellêr, intends 
to resume -his explagations in Central Asia in the spring, and to 
make another-attempt to penetrate to the capital of Thibet. He 
is now: suffering slightly from weakness of sight. 


PROFESSORS have beén appointed go ‘give. courses of lectures 
at the Louvre upon its collectigns, and the school opens this 
week. Geulisfeangiqhities will be expounded by M. Bertrand, 
curator of St Germain Museum; Egyptian remains by MM. 
Pierret afid Revillout; Semitic epigraphy and archeology by 
M. Ledrait ; and ancient art by M. Ravaissen. 


A “PROJET de Mer ‘Intériéure dans le sud de? Algérie et de 
lh eee yNBccpying the space usually known as ‘* The 
Schots” or “f Les ‘Chotts,” which if lower by several feet than 
the Mediterzaftede Sea), suggested by M. le Commandant 
Roudatre, was communicated some time since to the French 
Government, and: was in May last laid by M. de Freycinet 
‘before «a ‘Commission Supérieure.” ‘This Commission has 
examined the question under every pomt of view, antiquarian, 
political, practical, and commercial, and their labours are re» 
corded i in a quarto volume of 546 pages, illustrated by a map, 
On July’, 1882, the Commission made the following Report == 

‘La Commission, 

Considérant que les dépenses de l'établissement de la mer 
intérieure seraient hors de, proportion avec les résultats qu'on 

zeut en espérer, 


Est d'avis qul wy a pas Jieu pour le Gouvernement Français 
Pencou ager cette enterprise.” 


’ 


In the course of the coming winter Prof, Emil Selenka hopes 
to publish a Monograplr of the Sipunculaced, in which he will 
be assisted bye Doctors J. G. de Man and C. Bulow, The volume 
will contain the descriptious of 8 distinct species placed in 10 
genera, Some of the species are°new. The Monogiaph will 
form vol. iv. of Semper’s ‘‘ Reisen im Archipél der Philippinen,” 
end will.contain the forms collected by Semper ; but in order to 
_make it a more or’ lessecomplete revision of the group,’ Dr. 
. Selenka also desoibes m@itthe species collected at the Mauritius 

by Dr. Mobius; those in the Berlm Museum through the good- 
ness of Piof. Peters (this collection contains the types of Grube), 
those from Stuttgart containmg Dr, Klunzinger’s Red Sta col- 
_lection (through Dr. Krauss), ` tho.e from the British Museum 
(through Dr. Gunther)? and those from Gottingen, the types of 
Keferstein {through Dr. Ehlers), In addition. Dr. Selenka bas 
been indebted for specimens to fhe liberality of Dr. von Martens, 
Dr. Hilgendorf, Dr. Krapebn, and Dr, Lang, -Dr. Groeffe was 
able to forward living examples of Aspidosiphon midleri, Besides 
a general introduction and description of the genera and species, 
there will be dissertations, on. th® ten acular and blood systems, 


while special care has been taken about the subjects of the geo: ` 


graphical distribution, anatomical relations, and synonymy of 
the species, The volume will be accompanied by 15 i plates with 
more than 200 partly coloured drawings. 


- SINCE the.commencement of the present Session the Society 
af Arts meeting room has been lighted by means of electricity, 
A Siemens dynamo is employed driven $y an 8 horse-power 
Crossley gas engine. ‘Nearly the whole cost of these was 
Gefrayed by subscriptions from a few past and present memberg 
cf. the Society’s Council, The lamps used are those of Edison, 
A i 
š : . o 
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De Rancep Sir Waiter Elliot, ‘ 


: where he again observed a thunderstorm. 
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and there'ðre at present fifty off them in the'room. The chan- 
deliers now in use have been,fent, by Messrs. Verity, who are 
constructing chandeliers to vd permanently fitted, now thag the 
number of hghts to be used hag beer? decided upon, Temporary 


‘fittigs-have-been put up in the council room, and the result ; 


having been proved satisfactory, it is in contemplation to arrange 
for the lighting by electricity of this and other p&rts of the 
building. 


AN untisually large number of seals have made their appear- | 


ance in the Baltic,.a few miles north of the Samland coast. 
Should these animals make that spot their permanent residence, 


the salmon fisheries w ould be in a sad plight. On.the Pomeranian» 


coast the damage to salmon fisheries” done. by seals i is s very con> 
siderable, 


No less than thirty-four communes in the district of Chambery $ 


(Savoie) are now infected by ‘Phylloxera, 1 


A COMMISION Tas been appointed by the Prefect of the 


Seine to reconsider the disposal of the Paris sewage. A depu- 
tation will be sent, at the expense of the Municipal Council, to 
Brussels, Antwerp, sila a Berlin, and London to report 
on the matter, 


A BRUSSELS paper, L Atheneum Belge, reports some interest- 
ing observatians made by M. W. Spring 1egarding the seat and 
origin cf thunderstorms. During the summer 1881 M. “Spring 
ascended the Schnzehorn in the Bernese Oberland during a 
thunderstorm. , He then noticed that for a considerable ‘time no 


rain fell, but that a vivid formation of hail took “place. From i 


time to time the hail fell very much thicker, and in such moménts 
came a bright fla-h of lightning followed by a tremendous clap’ 
of thunder, After a pause rain-drops mixed with the hail, The 
same obseivations were made on the summit of S. Giacomo, 
He concludes from 
his observations that the actual seat of thunderstorms, że. of the 


aérial electricity is not in moist'regions of the atmosphere but-in « 


the dey and cold region of hail. 


ProF. HEULE, the eminent anatomist, has. been elected, in 
the place of the late Prof. Wohler, as permanent secretary of the 
Royal Academy of Sciences at Gottingen, ' 


News from Champagne states that a new ‘enemy to- the 
vine has made his appearance in the shape of a.minute fungus, a. 


“kind of Peronospore, the dangers of which are said to be far 


more serious even than those of Phylloxera. ea 


Dr. C. W. SIEMENS, F.R.S., has consented to distribute the 
prizes and certificates gained by the successful candidates of the 
Metropolitan centres at the recent technologftal examinations, as 


well as by the students of the City and Guilds of London Tech- . 


nical College, Finsbury, ang of the’ City and Guilds of London 
Technical Art School, Kennington. 
place on Thmsday evening, December 14, at 7 o'clock, at Gold- 
smiths’ Hall, Foster Lane, E.C, 


TELEGRAMS from General Nansouty to Admiral “Mouchez 


announce that an avalanche of fresh fallen snow had swept away- - 


five labourers who were trying ‘to.carry victuals to the Pic du 


` Midi for MM. Hehry, who are at that place to observe the transit _ 


of Venus, Two of these poor people lost their lives.: 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey. (Macacus radiatus) from 
India, presented by Mr. W, Nash; a Capybara (Hydrocherus 
capybara) frem Venezuela, presented by Mrs.. R. H. Fitz- 
Simons ; ae European Scops Owl (Scops bigs European, 
deposited, ; 


The distribution will take.- 


at 


a34 a ° 7 





e 
THE ROYA, SOCIETY! - 


O UR anniversary $ in one sent the opening of a new year, in 
_ ~ ® another it is the close,of af old’ one. With one hand we 
weclome the coming, with the other we bid farewell to the, de- 
parting guest, In the later parts of my present address I shall have 
to speak, as on former occassions, of our prospects and hopes 
for the futare. At our more festive gathering in the evening we 
shall recount some of the victories which have been won over 
difficulties in the extension of knowledge, and shall rejoice at 
the gathering of old comrades and friends after our usual period 
of dispersion. But at the moment of taking my place in the 
chair to which you have now for the fourth time elected me, I 
must confess that the sadder side of the picture is the most pro- 
minent. We seem almost for the moment to euter the Valley of 
the Shadow of Death, or, like Dante, to descend to the place of 
‘Departed Spirits, and to commune with them once more after 
they have vanished from the upper world. Each year during my 
own term of office the numbers lost to us have been greater than 
the numbers gained ; but this year, although the list of deaths is 
long and comprises not a few distinguished Felfows, they all 
seem overshadowed by two prominent figures, One of these 
‘died in the fulness of years, of honours, and of world-wide 
reputation ; the other in the strength and bouyancy of youth, a 
“buoyancy which appears to have even contributed to his end. 

Of Darwin and his works it is not for me.to speak. Others, 
with wider knowledge, after longer intercourse, and with greater 
authority, have said what was possible at the moment, and the 
full story of his life is now being written by faithful hands. But I 
consider it no common piece of fortune to have lived within easy 
‘distance of his house: to have been able by a short pilgrimage 
‘to enjoy his bright welcome, and his genial conversation, and to 
revive from time to timea mental picture of ‘that my ideal of the 
philosophic life. 

Of Balfouw I knew far less, and his works are beyond my 


-1ange of knowledge. But such was the fascination of his speech 


and his demeanour that to have seen him was to desire to know 
chim better. To have been selected at his age as one of the 
Secretaries of the British Association, a post usually reserved 
for men of more advanced years and of longer experience, to 
have been appointed to a professorship founded almost on the 
basis of his own work, and thereby to have become the coadjutor 
of his own great master in the Physiological School at Cambridge 
and all this without one word of cavil or of criticism, was a high 
testimony to his scientific eminence. But far wider afield, it will 
De remembered of him, not so much that he was brilliant in 
intellect, or keen of insight; or varied in his attainments, but 
thit he always found himself among friends, whether in college 
or in the laboratory, in his own home over the northern border, 
or on the wild mountain side where he breathed his last, 
-. The list of deceased Fellows comprises other eminent names, 
many of whom will receive mention in our obituary notices. 
The list, moreover, ‘serves again to exemplify-the variety of 
qualifications which have opened our doors to election. In 
Decimus Burton we find an architect of refined taste and culti- 
vated mind; in Stanley Jevons and Wiliam Newmarch 
statisticians of weight, and the former already an authority on 
‘political and other philosophy; in Sir Woodbine Parish a 
geographer, and môre than a geographer, a man who by service 
as well as by study in foreign lands had acquired an unusual 
amount of first hand and accarate information ; in Scott Russell an 
engineer whog brilliant early stroke#f work will be remembered 
when the difficulties which entangled his later efforts have been 
long forgotten ; in Dr. Robinson a veteran and mentor in science, 
whose work and whose judgment were alike sound. Of Sir 
Wyville Thomson mention will be made elsewhere. A 
To thb list of names there was well nigh added yet another, 
namely, my own. An accident, under circumstances which the 
issue of events and more mature reflection have shown that I 
ivas hardly justified in incurring, has for some time past inter- 
fered materially with my usual avocations in life, and thereby, 
as ‘I fear, with my usefulness to the Society. But the ready and 


„efficient assistance of the other officers has, I doubt not, gone 


far to supply the deficiency. For myself, I am consoled by the 
kind expression of sympathy from many, some even unknown, 
friends ; and by the consideration, ever present to my mind, 
that, except through a combination of circumstances over which 
I had certainly no conscious control, the result to tnyself might 
have, been far more serious. a oh 


ž Address of the President, William Spottiswoode, D.C.L., LL.Q, 
delivered at the Anniversary Meeting, November 30,4882. 
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The total number of Fellows lost go ourganks during the past - 
year i@twenty-two gn the home list gone offwhom has withdrawn 
on account of growing infirmities), AIl fnug on®the foreign list ; 
a result, on the wholeg not very diffrent from that of last year. 

Of thesg two fell youn$, and by ficcident. Of the remainder, 
two died between the ages of 50 dnd 60, four between those of 
60 and®7o, six between those of 70 and 80; and the remaining 
five attained ages*between fowr score and go. ° : 

_ In Liouville we have again lata -veteran mathematician ;“in 
Wohler, a chemist whose years, numbered from tee Peginning 
of the present century, reached to a period almost prehistoric in , 
the records of his science, 3 s too 

. I am-happy to report that the sale of the Acton estate has 
been completed ; and that of the proceeds, amounting to 32,2502., 
17,0007, has been invested in preference or guaranteed" railway 
stock ; and the remaindergwill be expended in the purchase of 
ground rents, partly in the City of London, and partly in the 


| western suburbs. ‘The income from, thedattergsouige, already ~ 


representing a very fair interest on the outlay, may be expected 
materially to increase at the expiration of the existing building . 
leases. Some additional expense was incurred. this year in - 
painting a portion of the Society’s apartments. A cOnsiderable 
portion still remains, to be painted, ‘either next year, or at some 
not very distant period. i 
While on the subject of property, I shoul& mfftion that Her 
Majesty has sanctioned ‘‘ e continuance of the occupation of 
the Royal Observatory at Kew by the Royd Society,” upon _ 
certain conditions, which have beenaccepted. The building will 
be devoted, as heretofore, to the use of the Kew Committee, - 
whose work, it must be remembered, is provided for in the main . 
by the Gassiot Fund, Sp Te 
Last year the Society accepted ‘a portrait of Sir J. D. Hooker, 
painted by Mr. John Collier, at the request and at the expense 
of a considerable number of Fellows. I trust that the Society 
will approve the action of myself and a few others, in this year _ 
sri for our collection a portrait, by the same artist, of Mr. 
oule. e 
Mr. A. Le Gros has presented to the Society “a bronze ` 
medallion head, executed by himself, of the late Mr. Darwin: 
The Library has received many valuable contributions both 
from our Fellows and from others. Among the latter I may 
mention the completion of “The Lepidoptera of Ceylon,” from 
the Government of Ceylon; G. Retzius ‘‘Gehororgan der’ 
Wirbelthiere,” from the author ; a new edition of Abel’s works, 
from the Norwegian Government ; and facsimile lithographs of 
some of the late Prof. Cliffgrd’s’ mathematical fragments, and 
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the catalogue in two handsome volnmes from the Public Library i 


of Victoria. . ` 


The printing of the general part of our library cata- 
logue is m proĝress; and although, owing to unforeseen 
difficulties the hope expressed last year, that it would have - 
been now finished, has not been fylfilled, yet there seems 
oa doubt that early next year it mag,be imthe hands of the 

ellows, . ` z 

On the completion of this work the Library Committee con- 
template resuming another decade, 1874-83, of the great 
Catalogue of Scientific papers; and the Preside and Council, 
trust that the success which has attended the publication of the 
eight volumes already.in existence -will justify the Treasury in 
undertaking the printing of the second supplement when the 
MS. has been prepared. > ee 

In the staff of the Society I hve happily no change to report. 
Of the existing members my own feelings would impel meto - 
say much more ; but, while they would probably, wish me to be’ 
silent, I trust they will pardon me in this one remark : that while 
recent ehanges make me less apprehensive of any future altera- - 
tions, they at the same time make me hope that any alteration | 
may be long postponed. 

Although the number of papers presented to the Society _ 
during the past year, apart from their contents, does not convey _ 
any very important information, yet in continuation of past ` 
practice I may perhaps curry on the tén years” table. .It is as 
follows, showing a slight diminution in the past year :— F 
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Among the papers of th& year, I mey notice the elaborate 
research by Dr. Debus ong‘ The Chemigal Theory of Gan- 
powder,” forming the Bake: 
cowtinued investigations by Professors Liveing and Dewar on 
the spectra of water, and of carben, and of nfixed vapours. 

or must I omit mention o Dr. C, W, Siemens’ "bold and 
onginal-theery of the congersation of the solar energy, which 
has already given rise to so much discussion. It will be sufficient 
for me here to say that upon the questions therein raised the last 
_ word has been by no means said ; and that, whether the theory 
be ultimately established, or whether, lıke a phoenix, it shall 
hereafter give rise to some other outcome from it) own ashes, ıt 
will ever be remembered as havinggset many active minds at 
work, and will always have a place ın the history of -Solar 
Physics. ` . j a : 

In Mathematics definite integrals, and elliptic and the higher 
transcendents continue to occupy much attention, and in parti- 
cular our ‘‘ Transactions” contain an excellent contribution to 
the theta-ffinctions of two variables, by Mr. Forsyth, of Liver- 
pool. To the theory of invariants, Prof. Malet, of Cork, has 
given a hapgy extension in the direction of hnear differential 
equations ; bu? it fs unnecessary to speak in detail of papers 
which either already are, or wifl shi&tly be, m the bands of the 
Fellows. I wiiteonly add that the “ Philosophical Transactions ” 
for 1882 will probably exceed in bulk, and not yield in interest 
to, those of any former year. : 

Looking outside the circle of our own publications, there has 
been ohe step gained during the past year, which, although in 
some sense a matter of detail, is really of great importance and 
interest. I allude to the paper by Lindemann, ‘Ueber die 
Zahl m” ('“ Mathematische Annalen,” Band xx, p. 213). It had 
long since been shown that both the numbers rand 7? are 
irrational ; but hitherto no proof existed af the impossibility of 
effecting the quadrature of the circle by means of the straight 
line and circle, "and ruler and compasses. Regarded from an 
algebraical point of view, every such construction must depend 
upon the solution of a quadratic equation, or rather of a series of 
quadratics whereof the fust has for its coefficients rational 
numbers, and the succeeding members of the series only such 
irrational numbers as occur in the solution of their predecessors. 
This being so, the final equation can always be transformed, by 
transposition of terms and squaring, into an equation of an even 
‘degree with national coefficients. end, consequently, if it can 
be proved that cannot be the root of any algebraic equation 
whatever with rational Coefficients, the impossibility of the 
quadrature of the circle will be thereby also proved. Starting 
trom Hermite’s researches (‘‘ Comptes Renduf,” 1873), in which 
he established thesranscendental nature of the number e, Linde- 
mann has eupplied the gproof required with reference to the 
number r. e It must be afwitted that the proof is neither very 
simple nor very easy to follow ; and it remains only to be hoped 
that ıt may some day assume such a form as may infiuence the 
minds which still exercise themselves upon the hopeless problem 
of squaring the circle, 

A most important change im the telations between the Society 
and the Government 1m respect of State aid to science has been 
made this year, It wall be in the recollection of the Fellows that 
an experiment was made for a period of five years, during which 
the sum of 4,o00/. was annuallf voted to the Science and Art 
Department, to be distributed at the recommendation of- the 
Government Fund Commitee of the Royal Society. That 
experimental period terminated, as then mentioned in my address, 
last year. The grant to the Sqjence and Art Department has 
been discontinued, and ın the place of it an addition of 3,0002, 
per annum has been made to the Government grant, making 
4,000/, in all, In concluding this arrangement the following 
stipulations were agreed to. The imcreased grant is to be 

-administered by a Committee identical with the late Govern- 
‘ment Fund Committee pa portion may be devoted to personal 
giants, subject, however, to special recommendations to the 
Treasury; and, lastly, unexpended balances may be carried 
forward from year to year, as has hitherto been the case with 
the old government grant only. To -theestipulation that the 
increased fund should be administered by the more extended 
committee the Society felt that no reasonable objection could be 
offered,-because upon it the President and Council are repre 
sented in full, and the ex oficio members are in the majority. of 
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outset for the personal grantg the conseng and support of the 
Treasury, and thereby to precigde the chance of objection keing 
subsequently taken to any of our“proposals under this head, 
Th® President and Council, however, recognising the importance 
of great caution in respect of personal grants, have of their 
own motion appointed a special sub-committee (in addition to 
the three previously existing), to which all personal applications 
recommended by any of the other sub-committees are specially 
referred, and without whcse recommendation none can come 
before the General Committee. To the third mentioned point,. . 
viz., the power of retaining unexpended balances, the President 
and Council attach great value, because that power may enable 
the Committee to devote more of its funds than heretofore to 
some of the larger undertakings in scientific inquiry, leaving 
more of the smaller grants to the special funds already in exist- 
ence in the hands of the Royal and other societies, The meetings 
of this Committee will probably take place twice a year, in May 
and November. In the present year it will not be possible to 
hold the second meeting before December, but there will be 
advantages in holding ıt hereafter-in November, as the entire 
annual grants will then be made by the same Committee, and 
under the sanction of the same President and Council. In 
concluding these few remarks on the new arrangements, I cannot 
refrain from expressing my sense of the obligation under which 
the Society and Science at large are laid by the sympathetic and 
intelligent attention bestowed upon the subject by the then 
Financial Secretary "of the Treasury, the Jate Lord Frederick 
Cavendish, 

Among other subjects referred to the Royal Society by Public 
Departments I may mention a reyuest from the Board of Trade 
for advice upon the question of improving the existing means at 
the Standard Office for the purpose of comparisons. At the 
request of the President and Council, Sir CeorgeeAiry, Colonel 
A. Ross Clarke, and Prof. Stokes acted asa Committee, and 
drew upa very careful report, the value of which was fully 
recognised by the Board of Trade. The report snggested certain 
improvements in the present arrangements}; but, having reference 
to the duties of the Standard Office as defined by Act of Parlia- 
ment, it was not considered necessary to insist upon eatreme 


` scientific accuracy, such, e.g., as that attained by Colonel Clarke 


himself ın his ‘Comparison of Standards” made at the 
Ordnance Survey Office at Southampton in 1866. Tan 

The arrangements for the observation of the Transit of Venus 
have been steadily progressmg. The parties have now all started 
for their stations, after their period of training under the super- 
intendence of Mr, Stone at Oxford. An’adequate supply of 
instruments has been secured at moderate cost, and all the 
accessory parts have been procured and applied by the indefa- 
tigable care and forethought of our directing Astronomer. 

The English Expeditions for the observation of the approaching 
Transit of Venus merorgamzed as follows :— _ 


ACCELERATED INGRESS, 


Madagascar Observers.—Rev. S. J. Perry. Rev. W. Sidgreaves 
Mr, Carlisle, ‘i : 
Cape Observatory Obseivers.—My., Gill and Staff. j 
Aberdeen Road Observers. —Mr. Finlay, Farst Assistant of the 
© Cape Observatory, Mr. Pett, Third Assistant of the 
Cape Observatory, 
Montagu Road Observer®—Mr. A, Marth, Me. C. M.. 
Stevens, 


RETARDED INGRESS. 


Bermuda Observers.—Mr. J. Plummer. Lieut. Neate, R.N. 
: Capt- Washington, R.E. 
Famaica Observers.—-Dr, Copeland. Capt. Mackinl&y, R.A. 
Mr. Maxwell Hall, 
Barbadoes Observers. —Mr. C, G, Talmage. 


Besides the observers at these stations, the Canadian Govern- . 
ment has arranged to place thrée 6-inch and some smaller 
telescopes in the field. Lieut. Gordon of Toronto was sent by 
the Canadian Government to England to make himself master 
of the proposed arrangements, and to secure the necessary 
instrumental equipment. 


© ACCELERATED EGRESS. 


The stations for Retarded Ingress are also available for 
Agcelerated Egress, 
. 


Lieut, Thomson, 
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es RETARDED EGRESS, z 
Brisbane Observers.—Capt. Wy G. Morris, R.E. Lieut, H, 
Darwin, RE. Mr. Pecky . - 
Kew Zealand Observers.—*Lieut.-Col, Tupman, R.M.A., Lieut. 
_ Coke, R.N. x) 


Besides these observers sent specially from England, the 
Observatosies at Melbourne and Sydney are most favourably 
situated for observing the Egress. The Directors of these 
Observatories, Mr, Ellery and Mr. Russell, have promised their 
‘co-operation, and their Governments have placed funds at their 
disposal to cover any necessary expenses, 

Unless unfavourable weather should prevent the transit being 
‘seen at some of the stations, we may expect some nine or ten 
pairs of corresponding observations, both at Ingress and Egress, 
from the British expeditions-alone. These. observations are 
‘certain to bé largely supplemented by those made by the observers 
of other nations ; and it is hoped, from close agreement between 
the mstructiıons issued to the different observers, that the whole 
may ultimately be available for combination in one general 
discussion, a a 
' The American astronomers, encouraged by the partial success 
which attended the plan they adopted in 1874, are relying chiefly 
upon:the photographic method ; they have sent expediticns to 
‘South America and the Cape of -Good Hope, * 

Austria does not takée any active part in oùserving the Transit, 

France sends out eight well equipped expeditions, full parti- 
culars of which have been published in the ‘‘ Comptes Rendus” 
for October ‘2, ` F 

From Holland no special “expedition will be sent. out, but 
Lieutenent Heyminz, of the Dutch Navy, will observe the. 
transit in the West Indies, probably at Curaçoa. 

Italy will confine its operations to observatories in that country. 

Russia, alsó, has decided to send out no expeditions of its 
„own, but it hs aided the efforts of other countries by lending a 
6°5-inch reflector ‘to the Danish Government, and has placed two 
excellent 4'3-inch heliometersin the hinds of the French 
astronomers, MM. Tisserand and Perrotin, The considerations 
which led the: Russian Government to this conclusion have been 
explained in the following paragraphs of a letter fiom Mr. 
Struve to myself ; 5 y ~ 

“Experience since 1874 has sufficiently proved that there is no 
prospect whatever, even with combined international efforts, of 
obtaining by the present transit a geometrical determination of 
the parallax of the sun, which would not soon be surpas$ed in 
Accuracy by other recent methods (for example, that saggested by 
Mr. Gull), methods which “are capable. of being repeatedly 
‘employed, and that without any costly expeditions. 

“t Further, although it must be admitted that so rare an 
Opportunity of studying the atmosphere of the planet ought not 
‘to be neglected, yet it seems ceitain that so many and such 
excellent data will be obtained through the agency of the 

United States, as well as by other countries haying well pro- 
vided observaturies in the southern hemisphere, as well as by 
' other seafaring nations.” Under these circumstances Russia has 
, not considered. iti incumbent on itself.to organise any observing 
, parties. . 3 

Spain has sent two parties of naval officers, well equipped 
svith.6-inch equatdteals and other instruments, to the Havana 
ani Porto Rico. 

Last year I expressed a hope thgt the difference of longitude 
between Singgpore and Port Darwin in Au tralia would be deter- 

. mined by Commander Green of the United States’ Navy in 
concert with Mr. Todd. This operation, however, in conse- 

+ quence of some incorrect ‘information furnished to Commander 
Green as to the intentions of our home authorities in the matter, 
was nut*carried out. After various proposals, extending over a 
period of not less than two years, I am happy to say that it now 
appears likely that the work will be performed. Through the 
-liberality of the Secretary of State for War an extension of 
‘ leave has been granted to Lieutenant Darwin, who accompanies 
Captain Morris to Brisbane to observe the transit of Venus, 

, enabling him to undertake the work. He has received instructions 
to auange with Mr. Todd all details of the operation, The 

- publication of the results obtained by Oudemans and Pogson for 
. the difference of longitude between Madras and Singapore has 
now left only one link wanting, namely, that Vet hea Batavia 
and Port Darwin, to connect Australia with English flongitudes. 
Lieutenant Darwin is eminently qualified for the work ; and it 
seem, a happy coincidence that it should fall to his lot to conngct 
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“farthest ascertained point in that guectig~n. g should not omit ~, 


astronomically the distant port nanged A his father with the 


to add that Mr. Todd has placed $l thd @legraphic appliances . 
under his command atthe disposalg>fe this service, and it is-to be 
hoped thag the detesmination will Prove as useful to the Austra- 
lian celorfesfas it will be valuablefor the purposes of the transit. 
The best thanks of the Committee “have already been given, "but | 
I am glad here "publicly to Yecognise the valuable assistagce 
rendered to’ the Commitee in*hese long negotiations by the 
Great Eastern Telegraph Company.e oe 

Tu the course of sf year the Treasury made kn@vn to the ` 
Society that in conseqnenee of Sir Wyville fhomson’s ill"health, - 
their Lordships proposed: that his chief assistant, Mr. Murray, 
should undertake the general editorship of the Reports of the © 
Challenger Expedition ; so that Sir Wyville might devote himself 
more exclusively to the personal narrative, At the-request of _ 
their Lordships a small Committee, with whom Mr. Murray ` 
“might consult from time to time, was apoipted?, cansisting of 
the President and Officers, Sir Joseph Hookerand Prof. Huxley; 
but before the Committee could meet the lamentable death of Sir 
Wyville Thomson occurred. They met, however, shortly after- 
wards, and having added Prof. Mosely to their number, they 
received from Mr. Murray, who attended, a detdiled statement 
of the existing condition of the whole mrąpgega®nts conected 
with the Report. From fhis gtatement it appeared that, in. 
addition to the original estimate of 20,000/, gjven by Sir Wyville- 
Thomson, the work- actually in progress aad” thtiusted to the 
several authors required a further sum of about .20,000/., and 
that if the series should be completed, by describing on the same 
scale. groups as yet unallotted, au additional expense of about 
6,000/, would be entailed. In forwarding this statement to the 
Treasury, the Committee stated that, in their opinion, Mr. 
Murray’s estimates were drawn up with great care and judgment, 
and that in view of the remaining Reports being carried out on 
the same scale as those already pablished, they were reasonable 
and sound. As to the cause of the great ‘discrepancy the 
Committee felt themselves unable to offer any explanation ; the 
conduct of thé whole business having been left in Sir Wyville’s” 
hands, without reference to the Society. They further-were of ‘ 
opinion that’ Mr. Murray might safely be entiusted, under the ` 
control and supervision of the Committee, with the entire future 
manazement of the undertaking. í PS 

After some futher correspondence it was suggested that Mr. ' 
Murray should furnish the Committee with a statement of-the 
existing condition of the Reports and their management, which 
should form a starting pointgo. the responsibility of the Com- 
mittee ; and that he should keep the,Committee well informed 
from time to time of the progress of the undertaking. These 
suggestions were cordially accepted bp their Lordships, and with ` 
the general statement whieh Mr. Murray submitted in October, 
the special duties and responsibilities of the Committee have 
begun, . aan 

Since last year, three more volumeseef theeReport have. been 
published, making six in all, The new velumes form volumes 


iv. and v. of the Zoology, and volume it. of the Narrative. ,- 


The latter volume comprises the magnetic results, the meteoro- 
logical observations, the report on the presSWffe errors of | 
the thermometers, and the petrologylof St. Paul’s rocks, Vol. i. 


. of this section, containing the narrative ptoper, is partly in type; i 
3. 


and will, it is hoped, be issued during the summer of 18 
Other volumes will als> appear from time to time. een 

In connection. with this subject, I may mention that the col- 
lection of specimens from the Challenger Expedition are being 
received at the British Museum, as the part&ular portions are 
released by the progiess of the publication of the Report. 
Those derived from the Aéeré Expedition to the South Pacific 
Ocean, have been deposited in the ‘Museum by the Admiralty, 
and are now being arranged and described. Dr. Gunther hopes ` 
to be able to produce a printed deseriptiye catalogue of the 
collection before the expiration of the present year. And I 
desire here to acknowledge the service rendered to science by . 
the Admiralty in commissioning Dr. Coppinger to accompany , 
that expedition for scientific purposes,  : - 

Iam indebted to Mr, Murray for the following interesting 
account of a cruise made last-summer to complete some part of > 
the Challenger work.e  « 

H.M.S. Trilon was engaged, from the 4th of August tothe - 
atl? of September, in a re-exaniination of the physical and — 
biological conditions of thg Faroe Channel. i 

The chief objects of the cruise were to ascertain by actual, 
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soundings, the character of a 1idge running from the north of 
Scotland to the Faro& fishiftg banks, and sepaiating, at depths 
exceeding 300 fotom) the chld Arctic wate» with a temperature 
about 32° from the sofcalled kulf Stream wate: on the Atlantic 
side with a tempeatwe of dy? F. Teis®iidge was traced in 
considerable detgul by means þf cross soundings direetly acıass 
the ghannel, and the top was found to be on an averfigafrbont 
26oTathoms, beneath the surface. In the nou thery half of the ridge, 
however, a small saddle-back was found with a depth ofa little over 
300 fathoms, through which sonfe of the Arctic water seemed to 
flow and ( Spread itself ovef the bottom on the Atlantic side of 
the udge. The top gf the ndge is entirely composed of gravel 
and stones, but mud and clay are found"on either side at depths 
exceeding 300 fathoms. Many of the stones are rounded, and 
some‘of them have distinct glacial markings. They are fragments 
cf sandstone, diorite, mica-schist, gneiss, amphibolite, chloritic 

- rock, micaceous‘sandstone, limestone@and other minerals, The 
ccean currente pere appear to be strong enough, ata depth of 
Letween 280 and 3e0 fathems, to prevent any fine deposit, such 
as mud or clay, being formed on the top of the ridge. All the 
indications obtained of the nature of this mdge, seem to imply 
that it maysbe a huge (terminal ?) moraine. 

It is worthy of notice that the ‘‘ Wyville Thomson Ridge ’ is 
cnly a little to the east of the position marked out by Croll from 
the observatii ofeGeikie, Peach, and others, as the probable 
lmit of the perpendicular ice eliffeformed in North Western 
Lurope durieg the period of maximum glaciation, 

The dredging captures show the same marked difference as 
had previously been pointed out in the fauna of the two areas ; 

- those in the cold area being of a distinctly Arctic character, and 
those in the warm area resembling the universally distributed 
deep-sea fauna of the great oceans. A fair proportion of new 
species were also found. 

The last trip of the Z+zto took place from Oban, on the 11th 
September, to the deep water in the Atlantic westward of 
Leland. The object of this tip was to get directly a deter- 
mination of the pressure unit of the guages employed in testing 
the Challenger thermometers. The original deteiminations were 
made zzdirectly by the help of Amagat’s results as to compression 
cf air. The observations taken are not yet reduced, but several 
successful trials were made at depths of 590, 809, and 1,400 
fathoms. 

(To be continued.) 








M, MIKỌĻUKHO-MACLAY ON NEW GUINEA 


z ON October 11 M. Mjklukho-Maclay gave, at the Russian 

Geographical Sonety, the fist of a series of lectures on bis 
sojourn in New Guinea, These lectures have attracted gieat 
audiences, His remarkable collections of household articles 
and implements df Papuans and of various tribes of the Malacca 
Peninsula, "and the many*drawings reproducing scenes of the life, 
dwellings,” graves, antkwomological types, &c., of the natives, 
are exbibited"in the rooms of the Geographical Society, and 
attract many visitors. 

M. Millukho-Maclay left St. Petersburg ın 1872, and went an 
board a Russian ship to New Guinea. He expressed the wish 
to be left there for at least a year, and it was fifteen months alter 
his being landed that ‘he was taken up by a ship which brought 
tim to Batavia. His stay in New Guinea was beset with diff- 
culties. He lived in a small hgt, was short of provisions, which 
he had to supply by hunting, and his health was quite broken 
down, But he entered into very close relations with the natives, 
In Batavia he® stayed for several yems, and published (in 
German) the results of his anthropological and ethnological 
obsetvations among the Papuaws, on the Brachycephaly of the 
same, and on the climate of the ‘ Maclay-coast” in the Batavian 
scientific journal, Natuurkundig Tijdschrift voor Nedelandsch 
Indie, A paper (in French) on the Vestiges of Art among the 
a arg era in the Bulletin de la Sociéié d’ Anthropologie de 
Paris for 1878.- In 1876 he undertook a new journey on board 
the English schooner wa Bird, and visited the Yap, Pelau, Ad- 
miralty, and Ninigo Islands, and went again to the coast of 
New Guinea, to which his name is now attached, An account 
of this journéy has appeared in the /zvest/a of the Russian Geo- 


graphical Society. and in Petermanns Mittheilungen for 1879. - 


During this second sojourn in New Guinea M. Miklukho- 
. Maclay was lodged more comfortably, and was enabl8d to 
pursue scientific mvestigations (ayhropological meacuremefits 
and anatomical researches) with less dyfficulty. He also explored 
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in a canoe, with natives, the coast of New Guinea between 
Cape Croaz and Cape Teliata, aving undertaken his adven- 
turous journey on his own account with but a little occasional 
support from the, Geographicalf Society, M. Miklukho-Maclay 
was often in dificult circumst&icesy but a few years ag a 
publec subscription was opened by the Russian papers, and the 
Russian Society immediately came to his aid, thus evabling him 
to continue his researches, 

When in search of a place at which to study the castoms and 
life of the primitive peop.e at the lowest stage of culture, M. 
Maclay chose the north-western coast of New Guinea, close by 
Astrolabe Bay, which wes never visited before by Europeans. 
Neither Dampier nor Dumont D’Urville, who both passed close 
by, had landed there. He built his hut between two Papuan 
villages, on a promontofy that was occupied by nobody. Atthe 
bezinning the Papuans wished him to go back whence he came, 
and obstinately showed him the sea; sometimes they Jaunched 
their arrows close by him, but without wounding. By great 
endurance however, by lis good nature, and especially by a 
continuous self-control] and severe watching over his own actions, 
M. Maclay sogn won the confidence of the natives, He always 
strictly hept his woid, even in the most insignificant circum- 
stances, and therefore had afterwards the satisfaction of hearing 
the natives saying “Balan Maclay hood” (“The word of 
Maclay is one”). The natives used to call him Kaaram-tamo, 
“The Moonman,” partly on account of the supernatural capaci- 
tres they ascribed to him, and partly on account of his having | 
once, when searching for something about his hut in the night, 
lighted a white signal-fire that was left from the ship which 
brought him. The first visits of M. Maclay to the Papuan vil- 
lages were a source of great trouble among the natives; the 
women were concealed and the men seized their arms. M, 
Maclay used then to announce beforehand his arrival by loud 
whistling, aud the natives concluded he did not wish to do them 
harm, By and by he won the confidence of the natives to such 
an extent that an attack o? a hostile tribe having Been expected, 
his neighbours brought their women and children to his hut, to 
be under his protection, The war was thu. prevented, and the 
authority of the ‘‘ Moon-man” was sufficient to prevent-further ; 
wars. 

The natives of this coast are at the lowest stage of culture. 
Before M. Maclay’s arrival they did not know the use of metals, 
all their implements being made of stone, bones, and wood. 
They did not even know how to make fire. If the fire were 
extinguished in a hut, it was taken fiom another; it would be 
taken from a neighbouring village if extinguished in all the huts 
of the village at once, Their grandfathers told them of a time 
when they had no fire; then they ate their food quite raw, and 
a disease of the gums spread among them, ‘They do not bury 
their dead. The dead ae put in a sitting position, the corpse is 
covered with leaves of the cocoa-palm, and the wife must heep a 
fire close by kim fo. two or three weeks, until the corpse is 
died. Corpses are bmied only if there is nobody to keep the 
fire. 

M. Maclay left the Papuans with regret, when a passing 
schooner took him, in 1878, to Singapore. He expects for his 
friends the fate of the inhabitants of the Melanesian Archipelago, , 
where the population rapidly dimimshes on account of the 
“kidnapping” of men and women to sell them mto slavery, 
which ıs practised to a great extent by cfews of ships of all 
nationalities of the civilised world. 

In his second lec'ure, M, Miklukho Maclay gave further in- 
formation with iegard to the Papuans of New (Guinea. Pre- 
vious anthropologists had admitted the existence of at least 
two different races in New Guinea, and had made a distinction 
between the Papuans inhabiting the coast and those of the inte- 
riol. After several visits to New Guinea, as well to the 
coast, ‘as to the interior, M. Maclay came to the conclusion 
that this supposition is not correct. The -Papuans of the 
interior belong to the same; race as those of the coast, and 
there is throughout New Guinea but one single Papuan race. 
Virchow found it also necessary, on the ground of craniological 
measurements, to distinguish the Papuans from the Negritos of 
the Philippine I lands, ané to admit that the former are dolicho- 
cephalic, and the second brachiocephalic, Hundreds of mea- 
surements made by M. Maclay brought him to the conclusion 
that both types have their -epresentatives even among the purest 
Paptans of the Maclay coast, and that the transversal diameter 
of the skuljs of Papuans varies everywhere within so wide limits 
(62 to 86 per cent. of the length of the skull), that no classifica- 
é10n can rest on this feature, It was stated also’ that a special 
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~, from one another by sinuous spaces devoid of hair. 
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feature of the Pabuans which distinguishes them,from other- 
curly-haired races, is that thei§ hairs grow in clusters, separated 
Extensive 
researches proved, however, tha this cluster-like disposition of 
hairs does not exist among, Papwans, not even? among children. 
Finally, several anthropologists considered the diameter a the 
curls of the hairs.as a feature that may help to establish.a dis- 
. tinction between the Papuans and the Negritos; these last-have 
been supppsed to have smaller curls than the former, that is, no 
-more than one or two-millimetres wide. M, Maclay found, 
however, that the diameter of the curls of the Papuan also does 
not exceed -one and a half millimetre, and that it varies very 
much in different parts of the head, so that this feature.cannot 
be taken as a basis for anthropological classification‘ ris 
_ After having taken some rest at Buitenzorg, M. Maclay left Bata- 
, Via in January, 1873, for a third visit to New Guinea. The Malay- 


ans of Celebes have carried on an intercourse with New Guinea - 


for more than three or four hundred years ; they go there, as 
well as the inhabitants of the islands Lant, Seram, and Key, for 
the purchase of slaves, turtles, trepang, and pearl shells. To 
_ establish closer relations with the natives, the Malayans of 
Celebes bring with them Malayan girls, give thetn as wives to 
the Papuans, and export in exchange Papwan-girls who are 
married in.Celebes. .(These relations were described by P. A. 


7" Leupe in the ‘Bijdragen tot de Taal-Land en Volkenkunde van 


Nederlandsch-Indie for 1865.) Therefore it is impossible to 
find pure Papuans on the Papua-Onim and Papua-Notan coasts, 
‘and M. Maclay took the resolution’ to go to the Papua-Koviay 
coast. The inhabitants of this coast have a very bad reputation 
as robbers and anthropophagi; but still, M. Maclay hired a 
Malayan “praw,” or “ urumbay,” that is, a boat thirty feet 
long, and, with a crew of two Christians from Amboyna, and 
fourteen Malayans and Papuans, he left the islands Seram- 
Lamut, and reached the Koviay coast. ‘Triton Bay (where the 
Dutch had formerly a military settlement) proved to be a beauti- 
ful strait, to evhich M. Maclay gave the name of the- Russian 
Grand Duchess Helena Pavlovna, He discovered also another 
. bay that separates the island Namatote from the mainland of 
New Guinea, He stopped at Aiva, between these two straits, 
and his men immediately erected a hut from’ the “ataps” (a 
kind of mat made from leaves of the tapioca palm) that were 
brought in the boat. The inhabitants of this coast proved to 
belong to the same race as those of the Maclay coast; however, 
it was easy to perceive, especially among children, unmistakable 

_ traces of mixture of Malayan blood he size of the men on 
the Maclay coast varies from 1°74 metres to 1°42; the size of 
full-grown women was 1°32. On the Papua-Koviay coast the 
size of the men was from 1°75 to 1°48 metres, and the size of the 
women 1°31, On the Maclay coast the length of the transversal 
diameter of- the skull was from 64°0 to 86°4 per cent. of the 
longitudinal diameter, and from 62 to 80 per cent. on the 
Koviay coast, ; . 
Leaving ten men at Aiva, M. Maclay went with the remainder 

of his crew to explore the interior of the mainland. He landed 
opposite Coira Island, and, crossing a range of mountains 1200 

' feet high, reached Lake Kamaka-Vallar. He found there a 
tribe which calls itself Vaasirau, but does not differ from the 
inhabitants of the coast. The water of the lake was very warm 

_ (31° Celsius), and contained an interesting new kind of sponge, 


« belonging to the Hallichondria, The rains in this part of New 


Guinea are so copious that Triton Bay is sometimes covered 
with a sheet of sweet water that can be taken in vessels and used 


for drinking. [As the lake has no Sutlet, its water rises many” 


years, sometimes fifteen and twenty feet, and covers the trees 
that grow on its shores ; but after a period of rising, the rocks at 
its- bottom give way, and the water is discharged through a 
` temporary outlet, wnich is soon checked by stones’ and mud. 
Returning to the shore, M. Maclay made excursions to the neigh- 
bouring islands (discovering coal on Lakahia‘Island), as well as 
several other excursions to the highlands of New Guinea. In 


' Telok Bay the boat of M. Maclay was attacked by a number of 


pirogues of Papuans, but made his escape by rowing all night. 
But his men at Aiva were not so fortunate, “They were attacked 
by 200 Papuans, who destroyed the hut and killed an old man 
who was interpreter, as well as his wife and child. A further 


stay at Aiva was impossible, as the Papuans had poisoned the. 


springs ;‘and so the party went to stay on Aidum Island, where 
M. Maciay’s hunter brought him every day plenty of interésting 
birds and other animals. The New Guinea kangareo,. Dendro- 
logus-ursinus, is worthy of mention, as it has to adapt itself to 
i a 
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“local, conditions, strong nails, and lost at the same time the 
strength of the muscles of the tail ; ¢ has Qecome thus a climbing 
aninf#l and lives mostly in trees. għfter faving taken prisonér 
the chief of the Papuans who hadf r8bieg his*hut, (M Maclay 
went one day with a w men to tlieir camp, and simply orderéd 

i , terrified by the sudden 


them to fie the chief ; the Pap c 
appeąrarce of a white, opposed n® resistance), the party returned 


to thé Seram-Lamut Islands, wherge M. Maclay studied the © 


mixed race from*the crossing of Malayans with Papuans. e 
anthroplogical results-of tRese studies have appeared in the above- 
mentioned periodical as an appéndix to the paper entitled 
“«¢ Meme zweite Excursion nach Neue Guinea,” 1874% ; 

The Papuans of the Kpviay coast are a Wery interesting race 
of aquatic nomads. They were centuries since ‘urrelations with 
Malayans, who came to New Guinea especially to purchase > 
slaves, exported to a great extent to the Malayan Islands. The 


slaves were formerly purchased among the inhabitants of the ' 


seacoast; but to have more slaves these last have begun to 
make raids on the highlanders,*who took teyenge bygaids them- - 
selves, so that the inhabitants of the coast were compelled’ to 
abandon all their villages. ‘They are living now jn covered 
boats, and continually cruise in them along the shore in’ search 
of food, landing only during ‘storms, for in the night, at a few 
well-known places, where they are safe from attacks by the 


use of gold, opium, and firearms, and they are very miserable. * 
From the Koviag coas® M°», Maclay “reirned ;to Java, but 
soon undertook a fourth journey to New Guant%to the southern 
coast, in order to ascertain the existence of a yellow Malayan 
race, which was mentioned several times by missionaries and 
travellers. After an eleven months’ ciuise on board a schooner, : 
during which he visited the Solomon and Luisiada Islands, M, 


. 
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highlanders. The- Malayans have introduced qrgeng them the, - 


Maclay stopped on Teste Island, and thence proceeded on board™. 


a schooner to Port Maresby (Anapuata), on the southern coast 
of New Guinea. During his visits to the neighbouring villages, 
he perceived, indeed, a mixture of Polynesian blood among the 
Papuans. These metiss have a lighter skin and uncurled hair. 
“They have also taken from the Polynesians the use of tattooing ; 
all women tattoo themselves as long as they have children, and 
M. Maclay remarks that not only’ himself, but also many 
Earopeans, find that the tattooed Papuan women are really 
better looking than the un-tattooed. They: cover themselves 
with tattooing from the forehead to the feet, and often shave the — 
head to tattoo it. The men are tattooed only to exhibit some of 
their exploits; by simply looking at a tattooed man you can say 
how many foes he has killed. The south coast is inhabited by 


the same Papuans as the other parts of New Guinea. Here - 


also brachiocephalic skulls are not ugcommon; but the skulls 
are also distorted, as the women used to bear loads on their. 
backs, in bags that are attached bya rope to the head; “The 
transversal depresston of the bones at the Satura sagitalis, which 
-results from this custom, is met with very often, and must be 
transmitted by heredity. . ° , ” : 

M. Maclay made a fifth visit to Naw Guinea on board an 
English man-of-war, to exercise his conciliaging influence on the 
commander, who was going to burn a whole village and destroy. 
the 2000 inhabitants, in order to punish them for killing four 
missionaries. The visit was very short. _ e 

M. Maclay concluded his lecture with a few remarks on the 
influence of the whites on the inhabitant of the south coast of 
New Guinea. Whilst rendering justice to the efforts of the 
London, Missionary Society, who spread, by means of their 
black staff, the Christian religion, and teach’ theinatives to read 
and write, M. Maclay pointed out that traders follow” imme- 
diately the missionaries, and spread among the natives diseases, 
drunkenness, and the use of fire arms, which completely counter- 
balance the good influence of the very small amount of know- 
ledge that might be spread by missionaries. The London Mis- 
sionary Society does not allow its members to be at the same 
time the bearers of religion and of’ the above-said ‘‘ benefits of 
civilisation ” ; but several missionaries of other societies appear in 
both these qualities, M, Maclay hopes, however, that the climate 
-of New Guinea will be a good ally of thesnatives in their struggle 
against the white. i F 





THE AURORA ae: 

E have received” the following further communications 

e relating to the electric storm and auroral display of 
November 17 :— ` 
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> JHavine read in the Egglish journals how very extensively 
‘and’ simultaneously Ñe remarkable display of aurora realis 
owas observed M Abp nd the United States, I beg to 
forward the inclosed repo from Prd@f. Tacchini (see be- 
stow), taken from a newsflaper in Rowe, deserjbing that 
= gplendid phenofaenon as itSappeared in this county gn the 
sevding of the 17th inste, which probably may interest some of 
“yque readers. F would merely ad@ that or th? evening in ques- 
‘tion I was travelling between @pezz@ and this city, when my 
_observatien@was.absorbed by the brilliancy of the beautiful phe- 
‘nomenon s seen from a railway carriage, and which accords 
very closely with the appearance of,it in Rome. Soon after 
sunset the north-western sky was diffused with richly-coloured 
‘oseate tints blending into crimson at the horizon, which con- 
_thiued ulp to 7 pem. ; the transparency of this apparently roseate 
cloud was a'so a very remarkable fgature, for the stars of the 
Great Bear were. seen through it with little diminution of lustre ; 
the sunsetgvas Nery, nSticegble, Which I remarked before branch- 
ng from the coast where I had the sea horizon, and I never saw 
“more digtinct and clear disappearance of the sun at sea below 
the horizon, evento the clearness ‘of the atmosphere. Aurora 
borealis ig"so seldom seen in this. country that its appearance 
“eaused much public curiosity, ERASMUS OMMANNEY 

` Florence, qy Lyngarno, November 30 









































a Tue following account of affror®. borealis, seen on the 17th 
cult., atthe ObsereAjory of the Roman College, was sent by Prof, 
Tacchini to the Roman journals m- 
“X esterday evening (the 17th), a few hours after sunset, a fine 
Aurora borealis appeared on our horizon. Besides the magni- 
ficent rosy arch melting away above, I saw, below, the so-called 
dark segment, which had a most lovely azure-greenish colour, 
At gh. som, the red ribband rose more than 30° above the 
‘horizon, but at 5h. 55m. clouds suddenly covered almost the 


45°. The weather continued bad, and at intervals rainy, 
at 6h. 32m. were seen the last traces: of the phenomenon, 
; From the auroral light only a very faint continuous spectram 

could be obtgine?, but I could not make such observations at 
‘the most opportune moment. 

‘í Several falling stars @ere obsegved through the aurora, A 
magnetic perturbation occurred yesterday, and in the night, and 
continued also to-day ; and, mpreover, thef is on the sun a 
y torge spot, easily vi:ible on using merely a piece of smoked 
glass, . 

“The large digmeter af, this spot is slightly less than the thir- 
teenth part of the apparent diameter of the solar disc. The 
spot appeared or NOvember 42, at the eastern limb in the sun’s 
boreal hemisphere, and on the 12th and 13:h magnetic perturba- 
tions: occurred, © Yesterday I could not observe it well, because 
of the bad weather; but the day before, clouds of hydrogen 
re seen on its nucle, and this morning ‘still the phenomenon 
most- brilliant, demonstrating the greater intensity of solar 
phenomena over the spots in the atmosphere of the sun, which 
may thus be called solar auroras, 
Again, the magnetic perturbation of yesterday and last night 
connected wit) that vast storm depression, which embraced a 
great part of Central Europe and especially. Italy, 
© We will further record here, that in the beginning of last 
October another aurora boreal& was observed, and that then 
also there were strong magnetic perturbations in the earth, 
and large spots on the sun, seen on the limb on September 25. 
. “The Director of the Telegraphs has announced that very great 
perturbations occurred yesterday on all the lines, and from 
Belluno, Milan, Turiy Moncalieri, Venice, Porto Maurizio, 
Parma, Modena, Genoa, Luveno, and Viesti have come tele- 
rams, showing that in the north the phenomena must have 
been yay s lendid, Bed Venice the Director of the Observa- 
ory states that yesterday morning at 4 0’elock, gleams of auroral 
fight were observed. A g at d0'clpe „E P. TACCHINI 
. “f Observatory of the Roman College, November 18” 


T aMmafraid you must have been, overbardened with aurorfl 
mamunications, but perhaps you wil] kindly allow me on this | 
e 
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occasion a little more space. JMr. E. Dowlen witnessed at’ 
Medway, Poynton, Cheshire, b little of that of the 17th ; but’ 
on the 13th saw an auroral hge with shafts of white light, at - 
6 p.m, in the nofth and northwest, This had been preceded: 

by @ rose-red sunset, unlike an ordinary one, and accompanied 

by magnetic Clouds, He also noticed an auroral glow on several 

subsequent nights. 

On Friday last (the 24th) the Rev. W. Pearce gaw a fine 
aurora at West Horsley, about six miles east from- here, It 
commenced about gh, 15m, bya yellow glow in the north-north- 
east and north-north-west, which increased in brightness and 
rose upwards, until at gh. 30m, the Great Bear was hidden by 
it. It then changed to a rose tint, and spread laterally ; was at 
its greatest brilliancy at gh. gom., and disappeared at 10b. 15m, 
Mr. Prince, of Crowberough (who, from the movements of 
certain insects and the magnetic disturbances, anticipates a 
severe winter!, remarks that the ‘‘ bright beam” must have been 
like a row of patches of light he saw on last October 3, south- 
ward and nearly parallel with the auroral arch northward: As 
some of your correspondents seem to ascribe a meteoric charac- ` 


ter to this begm, I may add I examined it carefully with a large 


Browning direct-vision spectroscope designed for auroral obser- 
vations, and found only the well-known citron line, and none 
other. Alsoa faint greenish-white continuous spectrum extend- 
ing a short way from that line towards the violet. ‘This might 
have been auroral or from moon reflection. I had just pre- 
viously examined the sky in that direction, and found no auroral 
line, 

Mr, Saxby’s letter is interesting in fixing approximately the 
position and height of the beam, especially when read in connec- 
tion with Messrs. De la Rue and Miiller’s vacuum experiments 
and their table of heights assigned to aurore, and it is still para- 
doxical that if such electric displays be within the limits of our 
atmosphere the air-spectrum is conspicuous for its absence, while 
it is replaced by one the principal line of which is not found in 
any other form of matter in the sky or on the earth, “pt 

On the other hand this point would not be inexplicable if the. 
aurora be considered a something per se, as, for example, phos 
phorescence (strongly marked in the recent aurora), excited by 
the electric discharge. That in such case it might wholly or in’ 
great part appropriate the spectrum to itself is shown by the 
instances of indium, thallium, and some other volatile metals. 
which, when used as electrodes for the condensed ‘spark, give 
spectra in which the air lines are either absent or faint, and when: 
burnt in the arc have a similar effect on the carbon lines. Thave 
elsewhere pointed out the probability of the aurora being refer- 
able to a form of phosphorescence. 

The moonlight was unfortunate as regards the masking the 
fainter lines of the spectrum, I see one record of a faint red 
line, but except this of no other lines. If any of your readers 
have fixed the other lines, you will no doubt find space 
for so important an observation, for it is curious how little 
we know of the exact positions of these. 








my friend Prof. Vogel of Potsdam, in April, 1872, still: 
remain the only standard, and as we now seem at an auroral 
period I would earnestly urge upon spectroscopists their special 
attention to these fainter line:, with a view to fixing their posi- 
tions, ‘This, too, is important, as there is e suspicion they are 
not always the same in different displays, -The mode‘of doing. 
this is not, however, very easy. If the spectroscope is of very 
small dispersion, the lines Will be too close for ygeful measure- 
ment, With one of larger dispersion the introduction of a 
comparison spectrum or an illuminated micrometer scale will 
swamp the lines. A single illuminated point or line working 
across the field, the eclipsing the lines successively behind a 
diaphragm of tinfoil (as saggested by Mr. Lockyer), and a scale 
photographed on thin glass, through which the lines are seen, 
and which is itself illuminated by the spectrum, are severally 
better methods, and might perhaps yield some available results. , 
Guildown, Guildford, December 1 J. RAND Carron ; 


THE unique nature of this meteor must be the excuse for . 
adding another letter on the subject. Your correspondents, Mr. 


Taylor of Heworth Green, York, and Mr. Elger of Kempton =. 


have kindly answered queries of mine as to the exact: place of 
the passage ; these stations being the most important, after the 
transit statigns of Woodbridge and Old ‘Windsor, -After Mr, 
Saxby’s letter of November 30, any farther notice: may seem 
superfluous, were it not that the elements he assigns cannot 
explain the observations, At York the meteor could not have 
° 


I believe thess 
measurements of a full set of the auroral lines made by: 
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appeared at only 8’ altitude, angl it is described as 6 under the 
moon, or 19° alt. ; and the pashge from Woodbridge to Bristol 
could not occupy ower two houg (at a mile a minute), as the 
wh@e difference of time is pres only a miite or two. We 
must then seek for more consistent elements, 

From the York, Bedford, and Old Windsor observation # the 
meteor was at about 170 miles elevation, allowing the first sta- 
tion half qhe weight of the second. Or, combining York and 
Bristol, which were more nearly simultaneous, it was at over 300 
miles elevation. Its visible passage of about 200 miles in length 
did not occupy two minutes, and was so brief as to be masked 








by the watch errors of observers ; it therefore moved more than | 


100 miles a minute. Again, it was two minutes in view, by 


Greenwich ; and ir pas-ed the meridian with at least twice its 


mean apparent velocity (as most observers mention its lingering in 
both east and west); tbis, with the least height of 170 miles, gives 
a minimum of fifteea miles per second for its velocity. Another 





proof of its height is, that though seen in Sweden, yet it appeared | 


to form and pause at 10° alt., as seen at Bristol and Heworth, 
and did not come up from the horizon. 

Can it be supposed that an auroral ray would sweep over 1oco 
miles from Sweden to Sidmouth, with a velocity of over fifteen 
miles a second? This is, however, just the velocity of planetary 
matter ; and apparently the most probable explanation of it is 
that it was a cloud of meteorites (*‘ quite unlike an auroral ray,” 
says Mr. Capron) which just escaped grazing the earth’s surface. 
In this case their velocity would be at least over twenty miles a 
second, movirg in about the plane of the earth’s orbit, and 
crossing the earth’s path at least at 45°, or more radially. Per- 
haps some computer will work out the path approximately, as 
other meteors have been so discussed. 

Such a cloud of meteorites must have been at least 130 x 20 miles 
and 20 miles deep if cylindrical, and was apparentiy accompanied 
by a smaller cloud, as seen at Clevedon, As it was seen brightly in 
the moonlight, and yet scarcely dulled the moon in crossing it, 
the visual area of the solid mass might be about a tenth of the 
whole area of the cloud ; so that if the particles were as dark as 
the moon, the cloud would reflect one-tenth as much sunlight in 
an equal visual area. If then the mean diameter of the meteors 
was but 1 inch, their volume would equal a sphere of Soo feet 
diameter, and would have thrown down a rain of meteors, 
averaging ninety one-inch balls to the square foot, over a district 
about twenty miles across, 

Falling meteors lo e practically all their velocity by friction in 
the atmosphere, before they strike the earth ; since travelling at 
even 15 miles a second, they would be heated to over 
1,000,000" F, by arrest, and yet they do not show in them: elves 
or by their effects, a sign of a thousandth of this heat. All this 
heat then is preduced in the air ; and if a meteor strike the 
earth obliquely, it will be checked and fall within a very few 
miles, All the heating of the air must thus take place within a 
small area, in whatever way the meteor may strike, The result 
then of such a meteor cloud as has been just seen, hitting the 
atmosphere (as it only e caped doing by a quarter of a minute) 
would be to heat the air for some twenty miles in each direction 
to about 10,000° F., or still more if the arrest occurs entirely in 
the upper regions. This hot air would quickly rise, and spread 
out above the cooler atmosphere, causing a great in-suck along 
the earth from sugrounding parts. On the upper sur 





ace it 

would quickly cool by radiation into space ; and the effects of 

such a shower to terrestrials would be a terrible gale, blowing 

towards a centre and upwards, with @onsiderable heat radiating 

from above. © W. M. FLINDERS PETRIE 
Bromley, Kent, December 2 


CONCERNING the apparition during the aurora of the 17th, 
I ought to have stated the apparent altitude angle between 
it and the moon when at nesrest approach, but as the 
angle was larger here than anywhere south, it was more 
difficult to estimate; but I think it was about 12 moon- 
breadths, at the very most or 6° (centre to centre). Also 
I foolishly forgot to note the exact time, but it was 4 or 5 
minutes past 6 p.m. Isaw no repetition of the phenomenon for 
§ minutes after, and I then went indoors, Itis evident that if, 
it was the same oFject that was seen to transit the moon’s disc 
both at Woodbridge (near Ipswich) and Windsor, that it mut 
have followed a path from north-east by east to south-west by 
west (astronomical) since the intersection of its plane cf motion 
with the plane containing York, Woodbridge, and Windsor, lies 
in that direction, Most of the observers state that St seemed to 
appear about east, and disappear south of west. Let Y, W, angl 
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B represent Yoik, Windsor, and Woodbridge respectively in 


their gelative positions. C repre enfs WY 
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If it be supp@sed that the object” pursued a nearly straiyht 
path, keeping at a nearly @onstagt height (and this is not indôn- 
sistent with the observations), then it ought to haye reached its 
greatest angle of elevation along lines drawn perpgndicular to 
line Z W from each place of observation wit seemed to do so 
at Greenwich, Bedford, and Cambridge, though all the ob- 
servers do not state whether they reckoned by magnetic or astro- 
nomical bearings). The moon was about 8° past meridian, ard 
at York the altitude was, about 24°, and at Woodbridge 26° 
(there being 2° of latitude’ between). If we consider the angles 
with respect to the plane YB AY, which simpliges matters, then 
elevation at York = 25°, and at Woddbridg@ the same; and as 











angle between directions 


t Y uand YP = 36°. 
| angle of culmination at York will be equal to 


Then tan of 


ten (25° — 7°) s 
f = tan (21° 3? 
cos 36° ` 53 } 
and tan angle of culm, at Woodbridge will be equal to 
2n 2 = tan (29° 58’), 
cos 36 


I am supposing the angle below the moon to be 7° for the 
sake of not exaggerating the height. 

York ant Woodbridge are in a line almost at right angles to 
BW, Then the parallax of the object when seen along this line 
(being the line of culmination) = 29° 58’ - 21° 53° = 8° 5 
about. 

Thus in diagram Ne. (2) we have— 


sin (21° 53) 
š sin (8° 5’) 
and required height x EN =° B x sin (29° 58’). 


. Bx 160 miles 
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This, when worked out, gives the astonishing height of 212 
miles above the planc YW DB, Nor can T sge how this result 
can be lessened in*®any ay? fa I have allawed an exaggerated 
parallax, Again, 1f the mysiRrious obyge was wot pursuing a 
path almost straight and parali to the planee Y WA, og I have 
supposed, for the*sake of a ro&gh calculation, it must Bavg tia- 
‘velle@in a crooked one, foe which there will be evidence forth- 
coming no doubt. Now Clifton is forty miles off the line B W, 
ands Mr, ASM, Worthington cagefully"estimated the depression 


below the yugon from centreso centre to be scarcely 3h moon: 


diameters, ‘ar about 13 degree’, then at York, which is 160 
miles off lite IVB, the depie-sion ought lo be rf x 4 nearly 
= nearly 7° (but it was not so much). I and Mr. Worthmeton 


~ would’ see it beneath the moon nearly at the same time, he a 


little later‘than I, If the height should be anything near 212 
miles, then we ought to hear of it beigg seen overhead in the 


_ 7 north of Italy and Southern Frange, and it would be 200 miles 


or so in lengjh. $ hope thag more accurate observations will be” 


forthcoming to enable ‘some scientific man to calculate the path 
of this strange apparition with some accuracy. Of course, if 


` the thing laid- straight along its path, it would appear to 


< observers in England to be curved along its trajectory, as it did 


to me. I ought to say that at its apparent formation it was 
partly Maracas cloud in the S.E.E. (astronomical). i 
‘Heworth, York, November 26 ¢ H, Dennis TAYLOR 


P:S.—Might L be allowed a little more space just to state that 
my- estimate of :the-Yneteoroid’s depression below the moon is, 
cansidered far too much by my mother, who, happening to look 
out-at the same time-from a window, noticed it beneath the moon. 
She descsibed ıt exactly as I had seen it, but did not notice its 
movement, as she only looked for a few seconds, If there had’ 
been two similar appearances at the same time, `I do not see how 
I could have failed to notice them. Mr. S. H. Saxby estimates 
its height to have-been-44 miles, but he will see-that-if that were 
so, then I ought:to have seeh it pass 17° below the moon. One 
cannot reasonably suppose -that a. different object of the same 
nature has-been segn from the South of England, from the one 
that I saw.. Lsee that Mr. A, Batson has observed it crossing 
the moon exactly from Hungérford, which place is in‘almost a 
direct line with York and the moon at-the time of observation.” 
Our observations would be simultaneous, and they give a height 


. of 192 miles, The course of ‘the meteoroid would be 22° south 


| of west,.almost as Mr, S. H. Saxby states, Being very anxious. 
to obtain more exact'data from observérs in Yorkshire I sent’ a- 
letter asking for information from any such to the York Herald, 
but it has not-b&en “insefted. Is thébe anything inherently im- 


. probable in- supposing this’ phenomenon tó'have been at a height 


of 190 miles, for have not rapid‘shdoting stars now and then 
9 P g 


been seen incandescent at nearly that height, indicating the 


existence of. an attenuated atmospliere.—H. D, T. 


December 3 aes 

f a do. TR Ry, è R i 

- On Friday Novefhber last, as I was walking along the 
north side of Lintoln’seInn Fields, at abont 6 p.m, my attention 


was attracted to the moon, which was then shining brightly in a } 


‘cloudless sky; ew. Obsérved'a broad band of Tight having some- 
what the appearance of a light cloud, only much brighter, moving 


- across the face of the mgon from east to west,’ which was the 


direction of its (the light’s) long diameter. ‘It appeared. to me to 


+ extend above and below the moon to about the distance of the 


moon’s diameter, and to be in length' about four times its own 
width ; when it had passed about balf its own length from the 
moon, it seemed to disappear entirely, The time during which 


. it was visible, I should think, was not more than half a minute, 


probably not more than a quarter, and its movement across the 
moon as rapid as that of a cloud@when a very high wind -is 
blowing. x EDWARD POLLOCK 

” 20, York Terrace, Regent’s Park, December 1 


A GREAT manifestation. of aurora was visible here last 
night. . It attracted my notice at 11 p.m. At the time. of obser- 
valion by me the aurom was very active, projecting white 
streamers from a point_in the south-west, and these, crossing the 

` zenith, faded in the south-eastern sky. ` There was a stiff, cold 
north-west wind blowing, and the night was frosty. No pris- 
. matic colours were noticeable, only the usua®green auroral glow 


in the north-west sky, where it was crossed by the shootigg™ 


streamers. A grand band of vapour rested on the western, 
north-western, and northern horizons, eIn the east and north-east 
was a soit blue sky. The display seemed,to me to last through- 
- e s 
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` . 
out the night, and to continue thréugh the day; as all day long, 
at intervals, streamers shot up -from a bauk of-clouds in the 
north-west horizog, At 5.30 g.m. this evening there, wag a 
powerful auroral glare-in the west arfi north-west, After that 
time @cloud canopy formed and hid thesky. The weather here 
in the afternoon of Monday was stormy, with a rising barometer 
and a fallmg thermometer, wind nearly a gate, hail, yain, and 
snow falling at intervals, Xx 
Worcester, November 28 , : 


In NATURE, vol. xxvii, p. 548-9, and 571, will be found 
acco ints of the aurora borealis, as seen by your correspondents + 
on Monday evening, October 2 last. I wish to draw attention 
to the fact that a grand Aurora Australis of magnificent appear- 
ance was visible in Australia on Monday evening, also on 
October 2, but of course was seen by our Antipodean friends 
about twelve hours before the one seen at this end of the globe. 
The reports that I have of the Aurora Australis are from 
Adelaide, Melbourne, Sydney, Sandhurst, Ballarat, &c. So 
brilliant was it that the firemen turned out, imagining that there 
was some enornious conflagration in their neighbourhood. This 
concurrence opens up the question, was there any connection 
between these two displays? J. FRANCIS COLE 

Westfield, Sutton, Surrey, November 28 


By kindness of Astronomer Royal, Greenwich, I am able to, 
add the exact position of moon at Ramsbury, November 17, 
inst., at 6h, 2m. :— 

R.A, = 2th, 12m. 56s, 
N.P.D, = 100° 35’ 7". 
At this time the hour angle of the moon was 35m. 49s., or 


18° 57° x5” west of the meridian. 


The above is the most accurate observation possible for cal- 
culating the real position with regard to the earth, . 
Ramsbury, Wilts ` ALFREI?, BATSON ~ 


I DO not know whether you will publish more -auroral 
accounts, but if you do, the inclosed seems very interesting, The 
phenomena, as seen in the north, differed much from ozs views 
of them, - J..Rand Capron 
> Guildown, December 4 : 


“ A singular pinkish light appearéd in the western sky between 
Sand6 p.m. At the same time I noticed a light of a ‘peculiar 
yellowish white rising up from the eastern horizon.’ The generat 


, appearfince was that of two conical-shaped lights about 40° to 


5o” wide at base, east and west horizon, their apexes meeting at 
or about the zenith, z, The whole of the northern sky was more 
or less illuminated, but much :more marked in the transverse 
streaks extending east and west, or nearly so in the former case, 
deepening to a rich crimson pink towards the western horizon, 
and to the-eastern horizon a bright yellowish white, Its southern 
termination was a well-defined sharp outline forming an arc 
about 30° to 40° from the south horizon, inside which the sky 
appeared almost black by contrast, the new moon lending addi- 
tional interest to this peculiar atmospheric display, 
“ F. R. CLAPHAM 
“ Austwick Hall, Clapham, Lancaster, December 1” 


Wirun reference to J. E. Clark’s remarks ©n p. 85, I would 
remind your readers that Sophus Trombholt, of Bergen, has 
organised a system of simultaneous observations on auroras, and. 
that he will supply forms fof recording them to agy observer 
who will apply for them, I am not’ aware whether ‘he has 
yet arrived at any definite results as regards the height of. 
auroras ; nor do I know whether he is making this specially a ` 
subject for investigation ; nor whether he has enlisted the ser- 
vices of many observers in Britain. Surely J. E, C. is if error 
in saying that a height of roo miles is far greater than is now 
usually supposed. In works on auroras, far greater heights are 


given, and I am not aware that these have ever been disproved. 7 


It is obvious that the curidus spindle-shaped beam seen on the 
17th must have been at an enormous height. - 
_ Sunderland, December 4 THos. WM. BACKHOUS 


The past week has been one of remarkable electrical disturb- 
ances. Auroras were visible Tuesday evening, November 14, 
all Friday night, Saturday evening, Sunday night, Monday 


-morning, and @{onday evening. It was cloudy in this vicinity 


between the 19th and 16th, and if there were auroræ they were 

not visible. The aurora of Friday evening, following an intense 

magnetic storm, was gemarkably brilliant, and lasted all night. 
Ad ` 


' and was brilliant in the extreme. 
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During the earlier part of the, evening all the visible northern 
hemisphere was covered by it, ‘but later, about midnight, all the 
‘vistble heavens, toe within 20°, of the southern horizon, was 
cowered_ by straight streamers detending fromeall points ‘of the 
horizon to the zenith, where they formed a boreal crown of 
blood-red colour.. The streamers were pulsating toward’ the 
zenith, making the sight a peculiarly magnificent one. Early in 
the evenigg the arc to the-north was about 10° in elevation, and 
then gradually raised, showing the rich folds bordered by a dark 
fringe of-a magnificent waving curtain, until it reached nearly to 
the altitude of Polaris. The southern boundary, also bordered 
on the south by the dark band, seemed to be nearly at right 
-anzles to the cicle of the northern arc. Monday evening, the 
zot, all manifestation was confined to the south. Ina pomt in 
the south-east, near where Foucalhaut then was, rays shot north- 
ward past the zenith, but instead of converging, the rays diverged 
like the fingers of one’s hand. The horizon, too, m the south, 
seemed much lighter than in any other direction. Though 
moonlight; the rays could be plainly seen to within 5° of the 
moon. It may be remarked that of the spots on the sun during 
this period of disturbance, one has been visible te the naked eye. 
- ` L. G. CARPENTER 
`~ Agricultural College, Michigan, Lansing, Mich, U.S.A, 
November 21 


The electrical storm seems to have been as violent in America 

as it was in Europe, as will be seen from Prof. G. L. Car- 

~ penter’s letter above. The American papers of November 18 

contain long accounts of the phenomenon. The New York 
Times says i=- 

“s Vesterday’s storm was accompanied by a more serious elec- 
trical disturbance than has been known for years, It very seri- 
ously affected the workings of the telegraph lines both on the 
land and in the sea, and for three hours—from 9 a.m. until noon 

<—telegraphebusiness east of the Mississippi and north of Wash- 
ington was at a stand-still. An aurora borealis was the first 
ev dence of the overcharging of the atmosphere with electric 
fluid. This appeared at about five o'clock yesterday morning, 
At the same hour trouble 
began to be experienced in the action of the telegraph wires. 
-The circuits were broken, and the usual annoyances accompany- 
ing such disturbances were manifested. ‘hese increased in 
intensity until nine o’clock, at which hour it became impossible 
to transmit messages over the wires having an earth cireuit—that 


, is, where the ends of the line were grounded. Such nes as 


_ Satisfactory manner 


had a metallic circuit worked all right throughout the day, how- 
ever, and so some little business was transacted over isolated 
lines, The disturbance continued until 1°50 p.m., when the elec- 
tric storm seemed to haveceased. During the electric storm Mr. 
Brown, the chief operator, stated it was impossible to work ihe 
cables at all, except by cutting off the ground wires and making 
a metallic circuit by connecting the land-ends of two cables. 
This was done, but even then the cables worked in a very un- 
From all the central offices complaints 
came to the general office of the failure of the lines to 
work. People who attempted to. use the telephones heard 
a buzzing, ringing noise, rather than any well-defined 
sound while attempting communication, and occasional words 
only could be distmguished, A singular fact ia connection with 
the storm was that the wires of the Law Telephone Company 


x 


had no morg trouble during the d@y than usual, and attributed 
this to the faet their lines are all short ones, and therefore less 
Jable to be affected than the longer lines. Their’ wires are 
ground circuits, and'their freedom from annoyance is a mystery 
that he can solve in no other way than the one suggested. 

From Chicago, under date November 17, the following details 
of the disturbance were sent to the Mew York Times :—‘‘ Officers 
df the Western Union Telegraph Company there say the elec- 
trical disturbance was the most pronounced and wide-spread 
expe-ienced for years, if indeed it has been’ paralleled at any 
time. An electric storm of the greatest violence raged in all the 
territory from New York to points beyond Omaba, and from 
Kansas City north to the terminus of telegraphic communica- 
tion, practically putting a stop to the telegraphic service over the 
entire area: It first began to be felt about 4 o’clock this morning 
and increased in intensity till 9.45, when communication from 
every direction was cut off. This electhic storm #eemed to go ia 
successive negative and positive waves, alternately neutralising 
the currents on the wires or increasing their intensity to such a 
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did not seem to beaffected. Engineer Shaw stated that they had. 
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degree as to burn everything up. ye switch-board here was on- 
fire æ dozen times during the forendon, ayd half a dozen keys of 
the instruments wefe melted by t saht which continued to. 
pass through. The sgrews burne up and’ the points parted to 
their furthest limits. ” Whe dupleg and quadruplex wires were” 
renderedfentirely useless, and at goon only a single wire out of 
fiftee® between this city and New york was in operation, apd it 
was frequently dnterrupted., Word was received from Mil-- 
waukee that the atmosphgric electricity coming in on one o6 its 
wires from the country had such dynamic power ag to “keep an 
electric lamp burning.” ° a 
‘Somewhat similar observations were made at Washington. Or 
the Chicago and Cincinatti cireuts it was found impossible to 
work the quadruplex instruments, and they were taken out. The 
chief operator said that the magnetic interference was greatest: 
on the east and west Imes. The officer in charge at the ‘office 
of the Signal Service, s@id that great trouble had been expe: 
rienced in collecting the weether repogts on, account of the 
general demoralisation of telegraphie circuits, ° ee 
Similar reports were sent from Cleveland, Indianopolis, 
Cincinnati, Milwaukee, Nashville, Bangor, Tordntos and other 
places. At Cleveland the disturbance was first obaerved at 4 or 
5 o'clock in the morning. From Milwaukee it was reported 
that ‘Strong currents of electricity pervaded the atmosphere 
and actually suspended all telegraphic commenffcation from ,9 
o’cluck in the morning emt’ afternoon. e An electric lamp. 
attached to a St. Paul wire produced a dyjliant illumination 
without the use of a battery. Business on °Change was virtually 
suspended on account of the lack of telegraphic facilities. At 
2 p.m. all the telegraph offices resumed work.” F S 
The Detroit Evening News 'states that “ telephone communi- 
cation all over the country was greatly improved, the pronuncia- - 
tion being distinct and much louder than usual, which fact may 
suggest to electricians an improvement in telephonic communi- ` 
cation, Another- unusual thing was that the electrical storm 
prevailed during a cloudy sky and murky atmosphere ; hereto- 
fore such storms have occurred during a clear atmosphere. < 
With the approach of night and the clearing gway of the clouds 
came a most beautiful spectacle ofthe electrical agitation of the 
atmosphere. A move magnificent display of aurora borealis 
was never seen, It became slightly visible just at dusk, and - 
increased in brilliancy and variety of form, movement, and 
colour, until midnight, when the whole vast heavens was one. 
grand canopy of dancing flames .of every conceivable hue and 
shape moving in all directions.” DE 
At Omaha the aurora was very brilliant, the illumination 
rendering the night almostæs bright as day. At St’ Paul the 
sky was of blood red colour, the display being grand and fearful, 
Cheyenne reports the illumfnation at that point as bright as'day. 
At Denver the display in the northern heavens was most brilliant 
and dazzling. In California*the aurora was visible fromthe 
northern part of the State as far south as San Diego, and was 
most brilliant. At Olympia, Washfngton Territoty, the aurora 
was magnificent, the heavens nospand efst beg brilliantly” 
illuminated. i . ° . 
x i —_ 
UNIVERSITY AND EDUCATIONAL 
7 INTELLIGENCE : 


Lonpon.—At a meeting of the Council of University College 
on Saturday last : 1. Mr. H. ©. Morley was autho ised to give 
a course of advanced lectures on Organic Chemistry. 2, It was- 
resolved to invi e Mr. T. W. Rhys Davids go accept the Pro- 
fessorsbip of Pali and Buddhist Literature, once held by the late 
Prof. R. C. Childers, 3. It was resolved to ask Mr. R. H. 
Gunion to take’ the office bf Lecturer on Sanskrit, 4. The ’ 
resignation of the Chair of Physiology by Prof. Burdon’ Sander- 
son was accepted, Bg 


MANCHESTER,—A public meeting was beld last week to - 
inaugurate a movement for the extension of Owens College by - 
the addition of a museum, which is*expected to cost between - 
50,000}. and 60,000} ‘It was stated that there were a few 
thousand pounds in hand available for the purpose, and it was 
resolved to ask the public for 50,000/, to erect and equip the 
museum. Fourtee® subscriptions of ` xoco/. each and a number 
of others ranging from 100/. to §00/. each were, aunotincel’ in 
the room, Lord Derby, the Duke of Devonshire, Mr. Hugh 
Macon, M.P., and Mr. Grafton, M.P., each offered t000}. . e 
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Annalen der Physik ind Ghemie, No. 12..-On the voltme- 
changes of water contRinin lts on heating, and the resulting 
chemical transpositions, by E.SWiedemaguf#—On the molecular 
refraction of sulpho-carbonic ether, with Some remarks on 
molecular refraction in general,*by the same.—On the afspgsion 
of c@lourless transparent media, by A. Wullner. „Some remarks 
on {he papeis of Herren Hasselberg*ang Galdstein, by the same. 
—On galvanic elements suppose! to consist only of elements, 
and the elect®omotive useful affect of chemical processes, by F. 
Braun. —TĦe electric conductivity of chloride, oromide, and 





` jodide of silver, by W. Kohlrausch, —On*methods of multiplica- 


tion and rejection, by E. Dorn.—Contributions to a knowledge 
of the relations between fluidity and galvanic conductivity, by 
C. Stephan,—-On the joint action of traction and torsion in 
metallic wires, by F. Himstedt.—On te connection between the 
units of magnetism and of electricity, by R. Clausius.—On the 
theory of Figsne™s upteBralss by A, Lindstedt.—On the theory of 
elastic reaction, by E. J. Micheelis. 


Journal Ye Physique, November.—On the methods to emplay 
for dete:min?ng the ohm, by L. Lorenz.—On the electro-chemical 
figuration of equipotential systems, by A, Guébhard.—On the 
liquefaction of,gzone, by P. Hautefewille and J. Chappuis,— 
On the absorptfon Spectra of ozone and pernitric acid, by J. 
Chappuis.—Application of instætaeous photography to the 
study of animdl loeefjotion, by G. Demeny, ‘ 


Journal of the Russian Chemical and Physical Society, vol, 
iy. fascicule 7.—On the action of the cyanide of ammonium on 
glyoxal, by M. N. Lubavin.—On the decomposition of the 
acetate of tertiary amyl by heat, by Prof, Menshutkin,—Analy- 
sis of the water which accompanies naphtha in wells, and ejected 
by mud-volcanoes, by M, A. Potilitzin.—On new beds of mineral 
manure, by M, P. Grigorieff.—Analysis of naphtha coke, by 
M. A. Lidoff.—Residual] elasticity and analogous physical phe- 
nomena, by M. N. Hesehus.—Review of Russian chemical 
literature for the year 1881, by M. N. Lubavin. 


Archives des Sciences Physiques et Naturelles, October 15.—~ 
On cometary refraction, by G., Cellerier—On the duration of 
excitability of nerves after the separation of their nutritive 
centres, by O. Gorlinsky.—Researches on lodes, by F, Sand- 
berger,-—-The grain of the glacier, by E. Hagenbach: Bischoff. 

November 15.—Sixty-fifth session of the Helvetic Society of 
Natural Sciences, held at Linthhal on September 11, 12, 13, 
1882,--The prahistoric antiquity of gan, by G. de Mortillet.— 
The origin of cultivated plants, by A. de Caudolle.—New te~ 
searches on the appearances of Jupitar, by E. W. Hough. 


Journal of the Franklin Institute, Novembev.—An improved 
feed-water heater and purifier, by G. E. Strong.—Economical 
steam power,by W. B. Le Van,—Note on the pendulum, by 
J. R. French, —-Vision by the light of the electric spark, by W. 
‘Le Conte Steveng,—Notes"0h water analysis, by R. Haines, — 
Report on European Sewerage systems, &c., by R. Hering.-— 
Examination of water and air for sanitary spurposes, with 
remarks on disinfection, by R. Hitchcoek.—Report of Com- 
mittee on the Rappleye rheometric governor burner.—The 
silver and gas dynanometers, by L. H. Sargent.—The American 
iron trade in 1881, 





SOCIETIES AND ACADEMIES 
o LONDON - 


Royal Society, November 8.-—‘ Note on the Discovery of 
Bacilli in the Condensed Aqueot$ Vapour of the Breath of 
Persons affected with Phthisis.” By Arthur Ransome. -Com- 
municated by Dr. W. Roberts, F.R.S. x 

In the year 1869 the author had examined the aqueous vapour 
of the breath in health and disease. This vapour was condensed 
in a glass globe surrounded by ice and salt, md, in condensing, 


. it was found to carry dowñ all the organic matter contained in 


the breath.. It appeared probable that the breath of persons in 
advanced stages of phthisis would contain the bacillus of 
tubercle, and that this organism could be rendered visible by 
Dr. Heneage Gibbes’ method of staining’ oo 

The aqueous vapour of the breath of several advanced cases 
of phthisis was accordingly condensed by the above-mentioned. 
method, and each specimen was separately examined. 
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In order to carry down the orgame matter, ant to afford a 
basis to attach the material to fhe microscopic cover glasses, 
fiesh white of egg, or a little mucus, free from bacilli,-was added 
to the fluid. ` . 
No attempt was made to sterllise the fluids, as the ordinfry 
bactegia of putrefaction are not stained by the process used. . 
In the aqueous vapour obtained from two of the, cases, speci- 
mens of bacillus were found which took the staining-in the same 
manner as the bacillus found in phthisical sputa and if tubercle. 
The organism was not found in several other cases, nor yet 
in the aqueous vapour condensed in the watting-room of the 
Manchester Consumption Hospital. 


Physical Society, November 25.—Prof. Clifton, president, 
in the chair.—A paper by Mr. William Ackroyd, on rainbows 
produced by light reflected before ’entering the rain-drops, was 
read by the Secretary, The author investigated mathematically’ 
the rare phenomenon of three bows, and inferred that it would 
generally take place about sunrise or sunset. Mr. Lecky thought 
the effect had a simple explanation, It might be said to be due 
to two suns, one (reflected) appearing to be below the horizon,— 
Mr, Sheliford Bidwell gave an account of some experiments he 
had made to test the theory of Dr. James Moser, that the action 
of a selenium cell under light was due to the heat rays making a 
closer microphonic contact between the selenium and the metal 
electrode , by expanding the material. Tie submitted selenium 
cells to dark heat rays, and found their resistance to zise, Under 
light rays, however, their resistance fell, He therefore concluded 
that Mr. Moser’s theory was erroneous, and that the fall m 1e- 
sistance due to the light rays is the differential result of 
the rise due to heat ard the fall due to light. He also 
explained the “fatigue” of a selenium cell by use, as 
caused by its increase of temperature, When the cell cooled 
again the fatigue disappeared. Dr. Moser and Prof. G, 
C, Foster made remarks on the paper, the former suggesting 
experiments to’ test the reversability of the effects gbserved by 
Mr. Bidwell, and the latter seeking to reconcile Mr. Moser’s ~ 
theory with the new data.—Dr,. James Moser then read a paper 
on a general method of strengthening telephonic currents, This 
consists in forming a primary circuit of the telephone transmitter 
or derived circutt, a set of induction bobbins in derived 
circuit, and a changed secondary battery, the whole circuit 
having a very low resistance, Each primary bobbin has a 
secondary wound over it, and these secondaries are connected 
in quantity to the telephone line, which has „at its remote end a 
set of telephones in derived circuit to the earth or return wire. 
In this wayone line wire serves to supply a large number of separate 
telephones, a hundred being employed by Dr. Moser to transmit 
music fiom the Hippodrome in Parisito the Place Vendôme, 
The system 1s applicable to long lines; and the induction noises 
are reduced by subdivision among the separate telephones. 


Victoria (Philosophical) Institute, December 4.—A paper 
by Dr. Miller was read on the references to the Antediluvian 
period in the cuneiform texts, 


Institution of Civil Engineers, November 28.—Sir F, J. 
Bramwell, vice-president, in the chair.—The paper read was on 
“* American Practice in Warming Buildings by Steam,” by the 
late Mr. Robert Briggs, M. Inst, C.E., of Philadelphia, U.S. 


5 CAMBRIDGE S 


Philosophical Society, November 27,—On complex mul- 
tiplication of elliptic functions, by Mr. A. G. Greenhill.—-On 
certam points in the function of the cardiac muste, by Dr. 
W. H. Gaskell.—On the development of the Pollinium of 
Asclepias, by Mr. T. H. Corry —-On some micro-organisms and 
their relations to disease, by Mr. G. F. Dowdeswell. - 

. 
BERLIN . 

Physical Society, November 17.—Prof. Helmholtz in the 
chair.—Herr Hagen has sought to determine the physicalpro- 
perties, and especially the coefficients of expansion, of metallic - 
sodium and ‘potassium, and he reported on the methods and. 
results of this investigation. Both metals, which, in petroleum, 
in which they are commonly kept, always present a dull surface 
of hydrated oxide, Herr ,Hagen succeeded in keeping, with 
bright metallic surface, without petroleum, any length of time, 
in evacuated tubes, after the small amount of oxygen in the 
residual air ha@ been fixed by a part of the metal in an ante- 
chamber. By ‘melting thé metal, drops could be formed, from ' 
whose heights the capillary constants of the two metals were 
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found, viz. 34°23- for sodium, and 14°17 for potassium. The Starch —On the conservition of solar energy ; reply to M. Hirn’s 


two metals, mixed in the ratip of ther equivalents, gave an 
allay which is liquid at ordmary temperature, and which, 


on account of its. Brilliant meglic surface, might be easily: | 


' takèn for mercury ; only its greater specific gravity distinguishes 
the latter at once from the potassium-sodium alloy. glhis 


solidifies at'about 4°°5.C., and iis capillary constant is 17°86.’ Very” 


careful experiments were made for determination of the co- 
‘efficients 8f expansion, and their relation to the temperature, in 
7 “suitable dilatometers. The livear expansions, deduced from the 
_volume-expansions, were, for sodium, 0°c00853, and for potas- 
“sium, 0'000721 ; pretty similar.values were had in direct measure- 
‘ment of longitudinal expansion in a metal block. . This 
coefficient of linear expansion exceeds that of all other metals, 
and is about three times the lmear “expansion of .lead.—Prof. 
Helmholtz then gave a report of this year’s International Con- 
gress in Paris, from-which he had just returned. The Congress 
having last year come to an understanding on the units occurring in 
electrical science and ‘‘ technic,” and their designations, the 
point now was to determine those units exactly, so that practical 
“normal units might.be prepared. Attention was first given to the 
determination of the umt of resistance,—the “Ohm” (as most 
easily practicable); that is, the exact measurement in metres of 
the column of pure mercury of one square milimetre cross-sec- 
tion at o° C., the resistance of which is the “ohm,” There 
were already quite a number cf measurements by methods 
which Herr Helmholtz specified in his lecture. The values ob- 
tained are: Herr Kohlrausch, 1'0593; Lord Rayleigh, by the 
British Association méthod, 1°0624; Lord Rayleigh, - by 
Lorenz’s method, t'o620 ; Mr. Glazebrook, in Cambridge, 
10624; Herr H. Weber, in Brunswick, 1'0611 ; Herren W. 
‘Weber and Zollner, 1'0552 ; Mr. Rowland, in America, 1'0572 3 
Herr Dohrn, 1°0546. Against_these pretty concordant values, 
-however, stood the mean value obtained by Herr-F. Weber, of 


Zurich, by rehable methods, and from experiments agreeing , 


` well togethef, viz. 1'0471, which came so near the older ohm 


“ Kohlrausch with the wire-circuit ; (3) in th 


of the British Association, that the Cohgress, on the motion of 
Sir William Thomson, refrained meanwhile from forming a 
‘definite conclusion... It was iather agreed to recommend the 

experimenters (1) to compare their resistances with the standard 

of_resistance which the French Government will produce ;. (2) 
+ to compare the induction coils by the method adopted by Herr 
r eir measurements to 
_ avail themselves of the modified and still further to,be improved 
method of Lorenz. The respective governments should finally 
_ be urged to support, as much as possible, the; national éxperi- 
ments for determination of the “ohm.” 


' $ a 


Paris 


Academy of Sciences, November 27.—M. Jamin in the 


chair,—-The , following papers were read:—Observations of 
small planets with the great meridian instrument of Paris Ob- 
servatory during the third quarter of 1882, by M. Mouchez.— 
Note on the verification and the use of the magnetic maps of 
| Col. Al. de-Tillo,.by M. Lalanne. He compares magnetic ob- 
. servations (of declination) made by him in 1837, in four localities 
‘of the region north of the Sea of Azof, with Col. de Tillo’s 
two maps (for’Russia), and notes some defects of the- latter (the 


1 


` longitudes of the tyo do not refer to the same meridian, &c.).— 


Reply to the objections of M. Decharme to my rational concep- 
. tion‘of the nature of electricity ; proofs of the validity of hypo- 
theses serving as the basis of this @onception, by M. Ledieu.— 
‘General law®f congelation of solvents, by M. Raoult. Every 
substance, dissolved in a definite liquid compound capable of 
solidifying, lowers its freezing-point. In all liquids, the molecular 
- lowerings of congelation with different‘ compounds, approach 
two valyes invariable for each liqnid, and one of which is double, 
the other (the greater being normal). The normal lowering 
varies with the nature of the solvent. A molecule of any com- 
‘ pound, dissolving in toomol. of any liquid, of different nature, 
. lowers the freezing-point of the Jatter a quantity nearly constant, 


~ and near 0°°62,—Chemical study on maize at different epochs 


ofits vegetation, by M. Leplay. Sugar is found in the leaves, 


. and accumulates in the stem till the moment of formation of. 


, Starch in the grains. It then migrates into the spike, first into 
the support-of the grains, then into the grains themselves, where 
it is replaced’ by starch. This migration continues to be fed by 
the leaves till they disappear, then in great part gy the stem— 
diminishing, hoivever, as the starch is developed. » The function 


of the sugar, then, is to furnish to the grain the elements of, 











note, by Dr. C. W. Siemens. He gstimates the ‘temperature of 
the photosphere as aeoo not too high to satisfy the conditions- 
of combustion (M. Hirm’s estimatefise2ofqpo°jye ‘Lhe. theory of- 
diminution of light ingensity as th@sguare of the distance seems 
to be nog applicalale to the wholgof the light of stars. Some 
waveenfths less favourable to d@omposition, may on this ac- 
count reach further. As to mechanigal resistance of gaseous 
mattér to the plaħets, he shows reason for thinking it ‘much less 
than hitherto supposed.—%)n a theorem of M. Tisserand, by M. 
Stieltjes. —Extension of the proble of Remann te hyper-geo-. 
metric functions of two variables, by M. Goursat. sOn a new ° 
integrometer, by M, Abdank-Abkanowicz.* Increased accuracy 
is obtained by means of a disc which rolls on a cylinder without 
slipping.—On a mode of transformation of figures in space, by 


M., Vaneeck.—Equilibrium of elasticity of a solid limited by a ° 
plane, by M. Boussinegqy.—Theoretic interpretation `of the, - 


calming effect produced, by a thin layer of oil spread on 
the surface of the sea, by M. Van der Masbrygghe.—-On 
electric motors, by M. Deprez, He descfibes. an experiment 
proving that the two laws—that of independence - of the 
current’s mechanical action, of the state of rest “or motion 
of the ring, and that of proportionality of the efectromotive 
forces to the velocities (supposing, of course, the intensity of the ~ 
current constant)—hold good within very wide pragtical limits, 
General expressions of the absolute temperafire,"and of Carnot’s 
function, by M. Lippmarfi.—Range of sofinds ip air, by. M. 
Allard. “ Experiments with different inst@uments yielded the 
result that the intensity of sound in air decreases much more 
rapidly than according to the law of the square of the dis-. 
tance. The second causé of enfeeblement 18 considered to 
lie in the non-homogeneous character of the air.’ ‘A. given 
sound may have, apart from the influence of wind, very‘different 
ranges, varying, ¢g. from two to twenty nautical miles, ~ For 
small augmentations of range the work.required increasés very 
rapidly. The differences of range for different pitches within- 
the octave are little sensible. —On the reform of 'some-processes 
of analysis used in laboratories of agricultural stations and ob- 
servatories of chemical meteorology (fourths, memoir) ; volu- 
metric determination of alkalino-earthy carbonates in waters, by ` 
M. Houzeau.—Modifications of structure of nerve tubes in passing 
from the spinal roots into the spinal cord, by M., Ranvier.—On 
the present flood of the Seine, by MM. Lemoine and de 
Préaudeau.—-Magnetic perturbations from November 11 to 21, 
1882, by M. Renou.—A letter from M, Tarry on the aurora ~ 
showed: that while the magnetic currents of earth lines render 
possible a pre-vision of auroga several hours in adyance, those on 
submarine lines give a pre-vision of several days in advance, ' 
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. 
ANCIENT SCOTTIGH LARE DWELLINGS 
Aygient Scottish Lake ellings. By` Dr. ° Manro. 
[Edinburgh ; David ‘Douglas, 1882.) « 
Ta first account of the Irifh crannoges, by Sir W. 
R Wilde, dates Wack to the year 1839, and the 
Lake Dwellings of Switzerland, which have shed so much 
light on prehistoric archeology, were discovered in the 
year 1853 ; yet the first scientific account of any similar 
dwellings in Scotland was in the paper by Mr. Robertson, 
read before the Society of Antiqu&ries of Scotland in the 
year 18%. WS. * , ° 
Dr, Mutiro has now collected together in an interesting 
and well-illustrated volume the substance of what was 
previously known, and added to it an account of some 
interesting investigations of his own, in a general work 
-on the ancient €cottish Lake Dwellings or Crannoges, 
The number of these more®or®less artificial islands now 
known is verf Gonsiderable.. In Wigtownshire we are 
told that all the lakes were once literally studded with 
these island habitations. : n 6 os nee 
So far as can be judged at present there is no reason 
toxefer the Scottish Crannoges to so, early a period as 
the earlier Swiss Lake villages. The objects of stone are 
comparatively few, while those of bone, horn, and of wood 
are very numerous. None of the animal remains belong 
to any extingt species. The horns are mostly those of 
the red-deer; ‘in.one case indeed, that of the crannoge at 
Lochlee, some fragments ‘have been found which may 
possibly have belonged to the reindeer. This however 
seems very doubtful. The late Dr. Rolleston; by whom 
the remains were éxamined, says ‘of the fragmentary 
pieces of horn: ‘I incline'to set them-down as indicating 
the presente of the former agimal” (the reindeer). “It 
is usually easy,” he eæays, “to separate even the frag- 
ments” (of reindeer’s horn),**if the fragment is fresh. 
Of course the surfaces of the horns ir? these two horns” 
(te. of the reindeer and of the red-deer) “are different, 
but here, the two ee. horns have no brow antler 
left and their surfaces have been macerated so long as to 
be desquamated.” It is obvious ‘therefore that Dr. 
Rollestonfelt considerable doubt on the subject. 
- The majority of the metallic objects are of iron, but 
some.few gold ornaments have also been discovered, and 
in one-case, viz. at Buston, a single coin which, curiously 
enough, is a forgery. It gonsists of two thin plates of 
gold fastened together by some resinous substance. It 
belongs to a elass which has hitherto been found’almost 
exclusively in England, and is probably Saxon, belonging 
most likely to the sixth ®r seventh century. A very 
similar coin has been found near Dover. 3 
We will now leave Dr. Munro to speak for himself: 
“The great and primary object,” he justly observes, 
“of the island builder was the protection afforded .by the 
. surrounding lake or morass, the securing of which has 
‘continued to -be a ruling principle in the erection of de- 
fensive works down to the Middle-Ages, long after 'the 
wooden islands ceased to be constrgcted. The transition 
from an island fort to the massive medizeval castle, with 
its moat and drawbridge, is but another step in the pro- 
gressive march of civilisation”, (p. 243). ° 
VoL. XXVII.—No. 685 « : 
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The objects discovered in the Scottis& Crapnoges are in 
the main of a domestic charagter : 


“ Indeed,” says Dr. Munro, “amongst the relics mili- 
tary remains ate only feeblf represented by a few jron 
daggers and spearheads, one or two doubtful arrow- 
points, and a quantity of so-called pebbles and: so-called 
sling-stones. On the other hand, a very large percentage 
of the articles consists of querns, hammer-stonesgpolishers,. 
flint-flakes, and scrapers, stone and clay spindle-whouls, 
pins, needles, and bodkins, knife-handles of red-deer horn, 
together with many cther implements of the same ma- 
terial, bowls, ladles, and other vessels of wood, some of 
which were turned, on the lathe; knives, axes, saws, 
hammers, chisels, and gauges of iron ; several crucibles, 
lumps of iron slag, and other remains of metals, &c. 
From all these, not to mention the great variety of arma- 
ments, there can be no ambiguity as to the testimony they 
afford of: the peaceful prosecution of various arts and 
industries by the lake-dwellers’’ (p. 282). 


As regards the mode of life of the Scotch Lake-dwellers,, 
we can, he continues : . 
“From the respective reports of Professors Owen, 
Rolleston, and Cleland, on a selection of osseous reinains 
taken from-the Jake-dwellings at -Dowalton, Lochlee, and 
Buston (see pp. 50, 139-143, 236-239), we can form a fair 
idea of the food of the occupiers. The Celtic short-horn 
(Bos longifrons}, the so-called goat-horned sheep (Owis- 
aries, var. brachyura, dnd a domestic breed of pigs were- 
' largely consumed. The horse was only scantily used. 
The number of bones and horns of the red-deer and roe-- 
buck showed that venison was by no means a rare addi- 
tion to the list of their dietary, Among birds only the- 
goose has been identified, but this is no criterion of the 
extent of their encroachment on the feathered tribe, as 


+ 


only the larger bones were collected and reported upon. - 


To this ‘bill of fare the occupiers of Lochspouts Crannog, 
being comparatively near the sea, added several kinds of 
shell-fish, In all the lake dwellings that have come under 
my own observation, the broken shells of hazel nuts were 
in profuse abundance’” (p. 283). 


Tt is an interesting fact that the Lake-dwellings as yet 
discovered are by no means evenly distributed throughout 
Scotland. 


oe : 
“ Though we cannot argue definitely from the present 
geographical distribution of the Scottish Lake Dwellings, 
the indications are’so clearly suggestive of their having 
-been peculiar to those districts formerly occupied by 
Celtic races, that the significance of this generalisation 
cannot be overlooked. ‘Thus, adopting Skene’s division: 
.of the four kingdoms into which Scotland was ultimately 
divided -by the contending nationalities of Picts, Scots,.. 
Angles, and Strathclyde Britons, after the final with- 
drawal-of the-Romans, we see that of all the Crannoges 
proper none have been found within, the territories of the 
„Angles ; ten and six aye respectively within the confines- 
of the Picts and Scots, while no less than twenty-eight are 


situated in the Scottish portion of the ancient kingdom of ` 


Strathclyde. Nor is this generalisation much affected by 
an extension of the list, so as to.include those stony islets - 


so frequently met with in the Highland lakes, On the- 


other hand, 'that.they have not been found in the south- 
eastern ‘part of Scotland may suggest the theory that- 
‘these districts had been occupied by the Angles before 

Celtic civilisation—-or rather the warlike necessities of the 

times—gave birth ‘te the island dwellings. In that case- 
we would suppose that their development dates back to 

the unsettled events which immediately followed the with- 

-drawal of the Roman soldiers, to whose protection the 

‘Remano-British population in the south-west of Scotland 

had beerso long accustomed” (pp. 248 and 249). 


In support of this view he also remarks that 


. 


M6. 


® . 


NATURE . 


f i to t: 
` e e 7 
` Tai 


i e [Dec. 14, 1882 








“Fragments of Samian ware, bronze dishes (one with 
Roman. letters), harp-shaped fibula of peculiar type, 
together with a Jarge assortment of beads, bronze and 
bone pins, bone combs, jet §rnaments, &c., are so similar 
to the class of remaing found on the excavated sites of 
Romano-British towns, that there can hardly bê any 
doubt that Roman civilisation had come in contact with 
the lakeylwellers and partially moulded their habits, The 
Celtic element is, however, strongly developed, not only 
in the general character of many of the industrial imple- 
‘ments of stone, bone, and iron, but also: in the style of 
art manifested in some of the ornamental objects included 
in the collection.” 

We confess that we are disposed to doubt whether the 
geographical distribution of the Scottish lake dwellings 
at present known is really connected with that of the 
ancient Celt, and whether it is not more due to the 
activity of the Ayrshire and Wigtonshire Archzological 
Association, of Mr. Cochran Patrick, M.P.j and of Dr. 
Munro himself. Whilst thanking him for what he has 
already accomplished, we may express a hope that he 
will continue his researches, Joun LUBBOCK 





OUR BOOK SHELF 


The Sportsman's Handbook to Practical Collecting, Pre- 


serving, and Artistic Setting up of Trophies and Spect- 
mens. To which is added a Synoptical Guide to the 
Hunting Grounds of the World. By Rowland Ward, 
F.Z.S. Second Edition. With numerous additional 
Illustrations, (London: the Author, and Simpkin, 
Marshall; and Co., 1882). `- 


Tus very useful little book affords all requisite informa- 
tion for the traveller who wishes to preserve specimens of 
natural history, more especially large animals, The pro- 
cess of skinning quadrupeds and birds is so well ex- 
plained, and so copiously illustrated by ‘characteristic 
woodcuts, that the merest tyro would soon learn the art. 
The best modes of preserving reptiles, fishes, and insects 
are also given; and then follow instructions for the sefting 
up of trophies, for mounting birds and fishes, and for 
dressing skins of large animals, A sketch of the chief 


hunting-fields of the world concludes the book, and in’ 


this part much useful information is given as to the more 
important animals characteristic of each region. 
“The book is especially valuable in that it does not con- 
fuse the reader by a multiplicity of details, or leave him 
to choose between a variety of methods. The simplest 
and most effective appliances are alone recommended, 
and the great experience of the writer in the preservation 
and mounting of animals renders his advice on these 
points of the greatest value. The introductory chapter 
gives good outlines of the bodies and skeletons of the 
chief types of large mammalia, with the vital spots 
marked on each, so as to guide the sportsman in killing 
his game. è 

We only notice a single point which appears’to call for 
correction in a future edition. The use of the blow-pipe 
is recommended for killing small birds, and it is described 
as a tube of metal or wood about 3 feet long and 2inch 
in diameter, through which pellets of clay may be pro- 
pelled by the breath. Such an instrument would be of 
very little use, and we doubt whether any ordinary person 
could propel a ball of clay of this size with sufficient 
velocity to kill any bird at ten yards off. For using clay 
pellets, the bore should not exceed %, or at utmost, d-inch 
diameter, and the length had better be 6 or 8: feet 
than 3, The blow-pipes used in South America are usu- 
ally 8 or 10 feet long, and under }-inch bore, and with 
these, light arrows can be propelled so as to kilé birds on 
lofty trees, while with clay pellets, humming-birds are 
easily killed at more moderate distances. 


+ 








The book is strongly and tastefully bound, and.should 
be ,the companion of every sportsman and naturalist 
about to visit foteign ronnie e fe’ A. R. W. 


Diagrams of Insetis® Injurio sto Farm Crops; suttable 
for Elementary Schools. j Prepared by Miss E. A. 
erod, Honorary Consulting Entomologist tè the 

Royal Agriéultural Soeiety of England. Yes 
A SERIES of six large diagrAms as follows, issued by the 
Society :—Large White Cabb&ge Butterfly, Tyrnip Fly, 


‘or Flea (the prospectus writes “ Flee”) Beetle, Beet 


Fly, Wire Worm and‘Click Beetle, Hop Aphis or Green 
Fly,.with Ladybird, Daddy Long-legs or Crane-fly. These 
diagrams seem admirably adopted for the purpose in- 
tended, and are accompanied by short explanations, in- 
cluding remedial prescriptions. In her scientific names 
Miss Ormerod puts the car? befoye tife bomte, by reversing 
the order of things, and making the lesser include the 
greater. When she indicates Agriotes (Elater) lineatus, 
Phyllotreta (Haltica) nemorum, and Phorodgn (Aphis) 
umulli, she means that the parenthetical generic term is 
the larger and older, and that the preceding’ one is a later 
creation by those dreadful specialists ; ebu» She does not 
say SO. ee . ; : 


f i 
Manuel d’Électrometrie Industrielle. *Par R. V. Picou 
(Paris: G, Masson, 1882.) 


THIS is one of the many books which owe their appearance 
to the recent rapid growth of the electrical industries ; 
and may not be inappropriately termed a treatise on 
electric measurements, only a very small section being 
however devoted to electro-chemical quantities. The 
work begins with the ordinary laboratory processes- of 
testing resistance, electromotive force, and strength of 
currents, &c. The latter half of the book deals with the - 
practical application of such tests to the measurement of 
the electromotive force, resistance, &c., of batteries and 
dynamo-electric generators. Under the latter head the 
methods of MM. Pollard and Cabanellas are expounded. 
The author does not appear to be acquainted with the 
recent testing instruments invented by Professors Ayrton 


‘and Perry, nor those of Sir W. Thomson, which present 


many advantages over theinstruments described by the 
author. There are several glaring defects in the work of 
too important a nature to be passed over. The author 
gives instructions for making up resistance coils without 
saying a word about the necéssity of winding them so as 
to avoid self-induction, and as he cautions the,reader to, 
use a simple key in testing with Wheatstgne’s bridge he 
cannot be aware of the substanffal reasons which exist 
for the use of the British Association” key with double- 
successive contact. As the author professes to follow the 
British Association in its system of units he owght not to 
write “ dyne = gramme-masse,’’ because that is exactly 
what the dyne is not. He ought als to know that the 
statement he makes on p. 132 respecting the efficiency of 
electromotors, that the useful, work is a maximum when 
the back-electromotive force is equal to half the electro- 
motive force of the generator is not true, and does not 
refer to maximum efficiency but to maximum rate of using 
up power. Students will find the books on kindred sub- 
jects by Kempe and Day of much more use than the 
manual of M. Picou. 


The Falls of Niagara and other Famous Cataracts. By 
G. W. Holley. Illustrations. (London: Hodder and 
Stoughton, 1882.) E . 


THE bulk of this volume is devoted to Niagara, concern- 
ing which Mr: Holley has brought together a great deal 
of information on its history, geology, and local history‘ 
and incidents, two-tflirds of the space being occupied 
with the last section. The information seems to us inthe 
majn correct, though much of the miscellaneous matter 
included under local history and incidents is of trivial 
. 
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importance. The space. devoted td the other “ Cata- | is a mistake into which I was misled by Whewell { His. Ind. 


racts” of the world is small, though most of the impor- 
tant ones are meptioned., The illustrations are good, and 
on the whole the bodk is interesting. ‘ 


\ . e 
ə LETTERS TOTHE EDITOR * 6 

[The Editor does not hold himself responsible for opinions expressed 
“by hss correspondents, Neither car® he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notwe is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressuré on his space is so great | 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 


Priestley and Lavoisier A 


Ir Mr. RodweÑ had anything few to tell us about Lavoisier, 
there would have be®h a sufficient motive for his writing ; but I 
do not see what useful purpose is gained by telling us what was 
already knéwn, namely, that a century ago Lavoisier rendered 
many import&nt services to science; or, what was not so well 
known, namely, that chemistry is a French science ; or, that 
Lavoisier was a‘ the most generous of men,” “incapable of any 
meanness.” Th® rel question Mr. Rodwell himself asks :-— 
“Upon what autherity does Dt. @homson assert that Dr, 
Priestley inforins ue tbat he prepared the gas in M. Lavoisier’s 
house in Paris, and showed him the method of procuring it in 
the year 1774?” 

Mr, Rodwell quotes from Thomson’s notice of Priestley ; had 





he turned*to that of Lavoisier (p, 105, vol. in, 1831, not 1830), 
he would have found an answer :—* Dr Priestley discovered 
oxygen in August, 1774, and he informs us m his hfe [this ought 
to be “‘ Life,” ze, autobiography] that in the autumn of that 
year he went to Paris and exhibited to Lavoisier, in bis own 
laboratory, the mode of obtaining oxygen gas by heating red 
oxide of mercury in a gun-barrel, and the ‘properties by which 
this gas is distmeguished; indeed, the very propertie which 
Lavoisier himself enumerates in his paper. [Mem, Acad. 1775, 
pub, 1778.] There can therefore be no doubt that Lavoisier 
was acquainted with oxygen gas in 1774, and that he owed his 
knowledge of it to Dr. Priestley.” _ 

Dr, Black complained of the publication of Lavoisier’s papers 
without any allusion whatever to what he himself had previously 

` done on the same subject. Cavendish complained of something 
more than a similar neglect. The facts, as stated in Dr. George 
Wilson’s ‘‘ Life of Cavendish,” are iefly these :—Blagden went 
to Paris in June, 1783, and“nformed Lavoisier of the discovery 
of the composition of water, Lavoisier was incredulous, ex- 
pressing his opinion that the uniop of the tworgases (O and H) 
would produce, not water, but an acid. Nevertheless he re~ 
peated Cavendish’s experiment on a large scale; and in his 
account of it to the Academy on June 25, stated that the con- 
clusion as’ to the com ponte nature of water was- drawn by 
Laplace and himself, * The charge brought against Lavoisier by 
Cavendish, Blagden, and Watt, was summed up by Watt to this 
effect, that aftes Lavoisier had had the theory of the composi- 
tion of water explained to him, ‘‘ he invented it himself,” 
~ Mr. Rodwell ‘‘utterlydenies ” that the acceptance of Lavor- 
sier’s doctrine was mainly due to Cavendish’s discovery. A 
strong objection to the oxygen theory was advanced by Ber- 
thollet and othérs, founded on the observation that in the action 
of dilute acids on metals inflammable air is- produced. [The 
inflammable air of Cavendish, in 1766, was referred not to 
water, but to the metals]. Whence came this element? The 
discovery of-the composition of water answered the objection, 
and converted it, as Dr, Whewell femarks, into an argument in 
favour of the theory. ‘ 

My statement that “the compound is always equal to the sum 
of its elements” was already known, was elicited by a remark af 
Lavoisier’s, quoted by Mr. Rodwell :—‘‘Iam obliged in this 
reasoning to suppose that the weight of the bodies employed was 
the same after the observation as before.” My statement is new 
to Mr. Rodwell, and he calls forreferences. Many of the old 
writers on the idea of substance acknowledged the proposition, 
and its best application was Wenzel’s doctrine of definite and 
reciprocal proportions, although its full'sigMificance did not be- 
come apparent until the aeriform elements were also taken igto 
account. - À e 

But to return to Priestley, I am Bound to admit that 1744 
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Sci., 1857, ili. 110), who gives that date. 

Priestley was presented with the Royal Society's Copley 
medal, as an hongurable testimpny to his numerous scientific 
discoveries, which, considering the critde state of chemistry Tn 
his time, must be regarded as admirable. He was afterwards 
driven from the Royal Society and-from his country, his house 
was pillaged, and his library, manuscripts, and apparatus de- 
stroyed, and all this persecution was on account of certain 
opinions which happily are now widely spread. The statue at 
Birmingham is a less impressive tribute to his memory than the 
maintenance of respect for his fame ; and it is with no unfriendly 
feeling towards Mr. Rodwell that I express an opinion that this 
old quarrel between Lavoisier, Priestley, and Cavendish had 
better be left to repose fn the history of science, where it has 
been discussed with sufficient fulness and fairness by such 
writers as Thomson, Brande, Whewell, and George Wilson. . 

Highgate, N., December 4 C. TOMLINSON 





The Forth Bridge Š 


IN some remarks made in NATURE, vol. xxvii, p. ror, by 
Mr. Charles Shaler Smith, the following passage occurs :— 
“The tests of the last few years show conclusively, that iron 
exposed to compression within its buckling limit is compacted 
in texture and strengthened by such use while, if subjected to 
continuous tension beyond two-thirds of its elastic limit, it 'is 
attenuated and weakened.” -As I think that the words above 
quoted may perhaps to a certain extent mislead those who have 
not themselves made experiments on the elasticity of iron and 
steel, and on the alteration of density which can be produced by 
compression or extension, I would observe :— 

x. That the increase o? density which can be. produced by 
compressing within the buckling-limit such rods as may be em- 
ployed in the construction of bridges, would certainly not 
account for the strengthening of iron exposed tœ continuous 
compression. Ihave examined carefully the alteration of density 
which can be effected in iron and steel wires by Jongitudinal 
extension, &c,, and even in cases where the wire was strained to 
breakage, and the permanent extension ‘exceeded 20 per cent., 
there was no diminution of density equal to 1 per cent. Of 
course the words ‘‘compacted texture” may not mean that the 
density is increased, but the idea seems to be not uncommon 
among engineers, that increase of .strength secessarily implies 


“increase of density. Though I cannot at this moment lay hands 


upon #, I remember reading an account of some theories ad- 
vanced respecting the herdening of steel, from which it was 
evident that the author of these theories assumed that the 
hardening is attended with increase of density, whereas the 
density ‘of steel can be more diminished by this process than by 
any mechanical means with which I am acquainted. 

2, It is quite true that iron, if subjected to continuous tension 
beyond two-thirds of its elastic limit, is attenuated, but whether 
the attenuation is attended with weakening or not depends 
largely upon the manner in which the tension is applied. If the 
latter is increased by small amounts at a time, and each amount 
allowed to act for a few hours before any increase lof stress is 
made, not only is there comparatively [small permanent exten- 
sion, but there may be an actual increase of strength as far as 
resistance to extension is concerned. The faot is that whether 
we subject fron and steel to owg-continded compression or exten- 
sion, we increase the resistance 'to compression and extension 
respectively, mainly for the fame ‘reason, namely, that we give 
time for the molecules of the metal to take up such positions as 
will enable them to offer the maximum resistance. Thus I have 
proved that the value of °‘ Young’s Modulus” is considerably 
increased in the case of an iron wire which has suffered per- 
manent extension, by allowing the wire to rest for some hours 
either loaded or unloaded ; this increase of elasticity is not 
attended with any appreciable increase of density. 

As I feel that too much precaution cannot be taken in a 
question of this kind, where hfe is at stake, I would venture to 
make the following suggestion:—That bars or-rods of steel 
and iron which run the slightest risk of having at any time to 
undergo a considerable extendimg or compressing stress should 
before use be subjected, if possible, to the same kind of stress 
gradually~increased in amount with intervals of some hours 
between each increase until a stress equal to at least three-fourths 
of the breakdri-stross be reached. Three or four days would 
suffice to brifg the metal to its maximum strength, both as 
regards resistance to permanent and to temporary strain, 
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Should any one be interested in the subject; I would réfer 
them to the experiments of Mr. J. T, Bottomley (Proc. R, Soe., 
No. 197, 1879), of, Prof. Ewing’ (Prec, R. Soci, 1880, June fo), 
-anl of myself (“ Influence of Sress and Stram on the Action of 
-Physical Forces, Ai, Tans., 1882, second volume). _ 
. ott Herperr TOMLINSON 
King’s College, Strand, December 4 , ' 





' 
‘Intra-Mercurial Planets—Prof, Stewart’s a4‘orrd. Period, 
Leverrier’s and Gaillot’s 24°25d., and Leverrier’s 33'0225d; 
Sidereal Periods Considered eal -i 
As your 1egular monthly numbers did not reach our Free 
Library from September, 1881, until comparatively recently, and 
I was absent from home when they did arrive, 1t was only quite 
lately that I had an opportunity of: seeing Prof, Balfour Stewart’s 
very interesting paper ‘On the Possibility of Intra-Mercurial 
Planets,” read at last year’s meeting of the British Association, 
rand published at length in your issue of September 15, 1881. 
~t The possibility” has been almost an admitted fact for over a 
-century, but Prof. Stewart’s valuable paper discusses the relation 


of-certain: sun-spot -periods to a probable sidereal period, ap-’ 


“proximately at least, of an intra-Mercurial planet of 24’o11 
«days, E 
On looking through your subsequent numbers, I was rather 
surprised that so suggestive a paper had. not. elicited quite a dis- 

‘ cussion, although it is true that Prof. Stewart remarked that ‘* the 
test was not-yet complete,” and many may have waited to see 

-the final results, which have not. yet appeared, but perhaps will 
be forthcoming at the next meeting of the British Association. 

But the first pomt that struck me, although not.referred.to by 

“Prof. Stewart, was the near approximation periods of 24‘o11 
days affords to Leverrier’s and Gaillo*’s period of 24°25 days 

noticed in your columns of August 22, 1878, which M, Gaillot 
-endeavoure@ to fit to Prof. Watson’s observation, in Wyoming 
State, of a supposed intra-Mercurial planet at 2° 9 from the 

‘Sun, during che total eclipse, July 29, 1878. M. Gaillot’s difficulty 
seemed to be to reconcile Leverrier’s formula with Prof, Wat- 

gon’s reasonable belief that he saw the planet in the superior part 
of the orbit, while Gaillot made the formula and interval require 

‘it to be in theinferior part of the orbit July.29, 1878. The only 
interval that Gaillot referred to: was from 1750 (January 1, I 

presume) ; it might have been obvious, therefore, that quite a 

small fractional difference in each of so many revolutions would 

suffice to make the period accord with either cofidition 

‘that Prof, Watson’s observation: required; namely, that the 
planet was seen. at 2° 9! from superior conjunction,’ or 2°'9) 

past inferior conjunction, For instance, I have obtained: these 
“two result for the synodical-periods. The same interval.for both 
-about 469624 days, requiring 18084} revolutions of 2596825 104d, 
-each 44 being equal to 11'90211506d.; that accords. very 
-closely with Prof. Watson’s belief, while 18085', revolutions of 
25 9742355d. each, and 1°08226d, remainder, meet the condi- 

tion of its being 2° 9’ past the inferior conjunction, Of course, 

as a matter of opinion, I presume it would be impossible to see 

` the planet so near its inferior.conjunction during any. total eclipse 
of the Sun, the planet’s crescent being altogether too fine. These 

results are simply what the conditions require im relation to 
approximate 26-day apparent-periods, but we must avoid exactly. 

26-days, or the interval would put the planet at #s elongation, 

-perhaps apparently 10° from the Sun, and if. we ‘tried. the Les- 
carbault inteyval, from March 26, #859; 70654 days; singularly 

enough it would: put the planet in the other elongation, Fractional: 

differences are of course very important therefore. And I do 

not find either that M. Gaillot’s figures 24'25d. for ‘the sidereal 
time, and 14°°8462 for the diurnal motion exactly: accord, and 
-neither flls the conditions required by. Profi Watson’s.observation, 
if I am ‘approximately >correct; ‘which I think I am,» For 
_instance, 14°°8462 diurnal motion, gives us:-24°24862928d, for. 
“the sidereal ‘periods, not 24°25d., and‘the synodital péridd woild 
be 25'9729903466d,, and the planets position wouldi‘be about 
„46% 12' in its orbit pastlinferior-conjunction; or apparently: about 
$°°24' from.the Sun, ‘and! 46” 52’ would be about'3¥ days.’ ' > + 
The sidereal period of:zy’25' days, ‘makes the diurnal ‘motion 

, 14° 8453608247, and puts ‘the planet at about 6°8-past inferior 
sconjunction,-or apparently less than 1°; The-synodical revolu-: 
lions would’be 25°974562624d. and fractionalremainder-or88945,' 

or rth; 46m. 43s., which: of course-would be tof close to:'the 

sun. But the sidereal period: and? the diurnal motion should 
both agree, instead of producing such'a'difference as I have-here 

. : 


'j and Id, th. 58m, 274s. remainder. 
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~indicated, “of nearly 43° in the rgtolutions. But although I 
beligve we cannot accept the exact published figures, 24‘25d., or 
 14°°8462, still I have shown howa ngar we mey make the final 


ı results conform to tham. vet 

Adopting the simé nember of synodical revolutions, and prac- 
tically aking thè best use of he formula, pbtaining 180834 
revoMtions, and 18084. The revolution bemg 25°968251p4d., 

' or 25'9742365de, aud the remainders fr-gozr1s06d., or 108226. 
| Reduced to clock timegthey stand as follows: 18084} being 
: equal- to 25d.'23h. 14m. 16°9s, each, and 1rd. 23h, 39m. 2°7s, 
‘remainder, and 18083, being equa to 25d. 23h. 22m. 54s. each, 
I S. re ; The latter ts, almost abso- 
' lutely rdentical with the‘pericds that would fit the Fritsch and 
, Stark interval from October 10, 1802, to October 9, 1819, 6208 
t days; or 239 periods of 25d..23h. 23m. 51s. And from Stark 
‘to Lescarbault makes 14,413 days, which would require 555 
‘periods of 25d. 23h. 19m. +5348., which affords almost exact 
| zdentity, withthe general meang placing Prof. Watson’s observa- 
‘tion.1n the superior part of the orbit. Thús, th@n, we have 
almost positive assurance that Fritsch, Stark, Lescarbault, and 
` Prof, Watson’s planet were identical, and that Prof. Watson was 
correct about it being 2° 9’ from superior conjunction : ‘these in- 
teresting facts, giving a record to Lesearbault’s planet of 80 
years from Fritsch’s observance October 10, 1802, to October 
next. What other “myths” will stami such satisfactory 
results? Jam afraid thateProf. Proctor and some other astro- 
nomers have not given the attention to éhis qtestion that it 
deserves, But there are a few exceptions Aeserving credit : M. 
de la Baume, in Paris, was engaged last year in a classification 
of reported observed transits, although he did not then draw 
any inferences respecting apparent revolutions. He regarded. 
Fritsch, De Cuppe, Lescartault, and Lummis’ transits as the 
same planets, agreeing relatively with the nodes. While 
Lichtenburg, November 19, 1762, Hoffman, about May 10, 1764, 
Scott, June 28, 1847, Ritter and Schmidt, June r1, 1855, and 
W. G. Wright, of San Bernardino, California, October -24, 
1876, whose transit was illustrated in the Scientific American of 
November 18, 1876, he regarded as another larger planet than 
Lescarbault’s, 

Adopting the same principle with Prof. Stewart's hypothetical 
sidereal periods of 2q'o11d., I first find what results that gives, 
as applied to the same interval from January 1, 1750, and then 
take the nearest modification I can to theconditions of Prof: 
Watson’s. observation. 360° divided by 24'orrd. gives. us 
14° 99312818 for the planet’s diurnal motion, which, multiplied 
by 46,9624 days, gives, us 704114°'78215325, from which, sub-, 
tracting the earth’s motion®46288°'463941, leavés a residue ot 
657826°°318213, which, divided bye 360° gives us 1827°29533 
synodical revolutions ; using that to divide the 46962}. days, we 
obtain the synodical periods of 25§°700553d. The fractional 
revolution ‘29533 is equal tô 106° 19° 17",,or yd, 14h. 10m. 
Now while that would put the planet in the superior part of the 
orbit, it would still be nearly 60° from where Prof, Watson 
observed it, I ought to have expMined béfore that 2° 9’, or 
2° 10 apparently, is about equivalent to 1%° from superior cons 
junction, or, 15° past 2/feréor conjunction in the planet's. orbit ; 
15° from 180°, therefore, leaves 165° as the regyired position,, 
instead of 106° 19 17”. Perhaps I am only approximately 
correct, but sufficient for illustration. Tf is very evident, how- 
ever, that a very slight modification of Prof. Stewart's infer- 
ential sidereal periods, 24'011d,, would giye us the 60°.more 
required, or exact accord with eProf. Watson’s observation, and 
the evidence would be rather in favour of 182744 revolutions,, 
obtained {from such a solar analogy, and may still have an inci-, 

/ dental bearmg or relation to the Leverrier-Gaillot formula . I 
have construed to require 18083} or 1808, revolutions. 182744 
reyolutions would give us 25%598260334253d. for the synodical 
periods, and a remainder of 11°77836931986d. Reduced to. 
clock time, that would give us 25d. 16h. 45m. 29°78. for each | 
apparent;revolution, and 11d. 18h, 40m, 5111s. for the re- 
mainder.: It must;be understood that these definitions, 1808}; 
and- 182744, with their results, are intended, only to express 
possible general mean periods,of-appar@nt revolutions, and may- 
not,exactly. apply to any, of the:interyals between the.long list of 

‘recorded robservations,of supposed; transits. When -Leverrier, 
October 1876,‘had strong faith in/sidereal. periods of 33:0225d., 
it-was probably a geferal mean from January I,, 1750,.to Lescar- 
baylt, March 26, 1859, and only approximately fitted Lummis, 
De Cuppis, Stark, Fritsch, and others, but still in a general 
sense applied to some of them, while Leverrier was led to predi- 
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eate'a transit, March 22, 1877, which probably did not occu. 
And yet, viewed in connecti@n with a reported transit, October 
24, 1876, seen by Mr. W. G. Wright at Say Bernardino, Cali- 
fornia, and illustrStedtand fully reported in the Scdentific Ameri- 
can of November 18, 1976, which gcMeumstance Leverrier 
, probably had no knowledge of, was by no means as unsatisfactory 
asthe public ‘imagined ; for “practically Wishes trans and 
Leuttriey s Hypothetical period mutually eonfizmed each other, 
The Scientite American SuppleMeng of August 27, 188%, 
-polished some remarks I sent®them, which may have reached 
England, One point I dieected attention to was that Le- 
verrier indicated that a conjunction was due September 21, 
~ 1876, and I found that there were’ thirty-three days be- 
tween that and October 24, 1876, so if Leverrier took 176 
|. synodical periods from Lescarbault to September 21, it was 
nearly the same thing to take 277 to October 24; but extendiag 
oo o ithe interval:to January 1, 1750, they would be much nearer 
| similarity in -the ‘synodical -perjpds to accord with Wright's 
oo transit, Ocipberw4,.18/6, I also noticed that the ratio of dis- 
< placement of the node from Lescarbault and Lummis was 7 days 
retrograde,in 3-years’ advance, and on that data,.applied to 
right's transit, another'transit would he iue 113 days earlier 
‘1881, while Leverrier, in October, 1876, remarked that for a 
transit at this node we must wait till about 1381.” My computa- 
Mon made itall due, therefore, October rz or 13, 1881, and. I 
Was anxious that it might be looked Gr. “The computation made 
_ the Hawaiian Islaryis the most favourable place ; but although I 
"believe it was nof seen there, nor was it ebserved from Sacra- 
ooo mento -or Salt Lake City, where Mr. W. R. Frink looked for it 
vo cawith a q-inch aperture achromatic. telescope, we have no evi- 
"| | dence to show whether it might not have occurred in Europe 
“or élsewhere, and been noticed if it had been looked for. 
- Sacramento, California A. F, GODDARD 









\ [The subject of this communication is a very interesting ore, 
‘as relating to the possibility of changes on the suns surface 
_ being due in some way to the positions of the various planets of 
‘the system, But before this relation can be considered as esta- 
blished, it will be necessary to increase the accuracy of our solar 
information by collecting our past observations, as well as by 
ng a set of daily observations for the future.—ED,] 












ok e “An Extraordinary, Meteor 


°° I BEG to send you the following, in case you consider it worth 
‘inserting :—-At about 1.10 a.m, on the night between November 
18 and 19, whilst going in the S.S Bokhura in the Red Sea, 
about.midway from Aden to Suez, the quarter-master on duty 
vealed me, saying he had jist seen a new camet, or shooting star, 
which was still visible many minutes after its first appearanee. 
0 He said that whilst he was lookigg out ahead#or in a northerly 
- direction, he suddenly noticed the effect of a bright light shining 
from astern andon turnipg round saw a very bright-shooting 
‘star still moving fiom leftyyo right, and «slightly downwards, in 
the south, at aa altitude of about 46°, The star speedily disap- 
peared, ‘but left a bright train of light behind it, which continued 
“so long (from. five to ten minutes ‘he gue‘sed) that he thought I 
/ might liketoee it, I came on deck 'a little before a quarter 
"past one by the ship’s:clock, and:found a streak of light which I 
estimated as 8" or ro%in length, and rather less than half a 
degree in width, apparently stationary, midway between Sirius 
and Canopus, and nearly as bright as “ze comet, the head of 
vhich must have ‘risen half aff hour or more previously. I 
watched thesstreak till halfepast one o'clock, when it seemed 
sensibly fainter, though still a “conspicuous object, notwith- 
_ standing the:presence of the moon, the comet, and a number of 
bright stars. Whilst watching I noticed two small meteors 
‘shooting from left to right across the southern sky, which struck 
-meas probably belonging to the same group as the large cne 
whose train I was watching. 
“At -half-past one o'clock I went below, and did not return-on 
deck till 5 o'clock, when the apparition had disappeared. The 
i quarter-master told me afterwards that it had faded away soon 
after I left the deck, but he believed that from fir-t to last it 
“had remained conspicuously bright for nore than half an hour. 
ie Clewer, December 6 B. R. BRANFILL 
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British Rainfall 


. 

CCF AM just preparing to issue to all the observers of rainfall 

sown to me, blank forms for the entry of their-records for the 
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year shortly about to close. This staff now excéeds 2000, ‘but © 
still as they are not unfrecuently rather clustered there are many 
parts of the country where additional records are needed. I 
have no doubt tpat records anf already kept in many plages 
unknown to me, and I shall be glad if you will allow me to 
invite communications frem any one who has kept an accurate 
record, and to supply either those already observing or contem- 
plating doing so with a copy of the rules adopted by British 
observers, and with all necessary blank forms—all, I mfy perhaps 
as well add, free of charge, as our greatest ‘requirements are” 
ampie and accurate records, G.: J. Symons 

62, Camden Square, London, N, W. 


Swan Lamp Spectrum and the Aurora 


In Nature, vol. xxv. p. 347, is a description of the spec- 
trum of carbon as found by Professors Liveing and Dewar ina 
Swan lamp rendered incandeseent in the ordinary way. Finding 
one of these lamps only feebly lighted by ten pint Grove cels ite 
occurred to me to test it by the secondary. currents: The coil = 
was nominally’: 6-inch spark one, but little battery power was 
used, and the spark considerably reduced: One wire was cone 
nected with the filament holders, the one made into a ‘little coil 
and laid on the top of the lamp. 

The first effect was a fine silver glow filling the lamp, and 
showing Pliicker tube changes when the circuit was reversed. 
This gave a carbon spectrum of bright lines, Soon, however, 
the colour of the discharge changed to pink, and the carbon 
spectrum gave way to a nitrogen banded one. A yellow spark 
had been noticed where the wire lay on the top of the lamp,. 
and it was evident air had found its way into it, 

At one point perforation had taken place by a single spark, 
while near this the glass was pounded into a sponge-like mass 
by a series of these, 

The sodium lines due to disintegration of the glass were 
observed in the spark and glow, I was much struck by the 
rapidity with which, as what was probably only.a small quantity: 
of air found its way into the lamp, ‘the nitro, ape 
away and took the place of the carbon one, a matter which 
seems to present another difficulty to the favourite theory which 
makes the aurora, with its bright, sharp unrecognized lines, an. 
electric discharge in xarifieti air. JORAND Capron. 

Guildown, November 30 ie 








» 
The Aurora 


ALREADY we have for the height of the “auroral beam ” the 
varying estimates of 44, 170, 200, and 212 miles, and assuming 
the correctness of any one of the three last figures, we seem. 
drifting from the improbable to the impossible, for are we not 
told by Messrs. De la Rue and Müller (NATURE, vol, xxii.. 
p. 24) that while at 81°47 miles’ height, the discharge is “pale 
and faint, at 12415” no discharge could pass? Lest this addi-~ 
tion to the aurora’s mysteries be for want of definite particulars - 
in the observations, I add mine as nearly as I can- Time 6h 
G.M.T. and a few minutes? Altitude of moon above horizon. 
28°, Distance from meon’s centre to centre of ‘beam as it). 
floated aéove 2°, direction east to west (nearly). “Lat. §1° 93'46" o) 
N., Long. 0° 28’ 47” W. (observatory), . ` Erap AAAS 

Cuildown, Guildford, December 11 J. RAND CAPRON o 
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Fertilisation of the Speedwell 


Ir Mr, Stapley, who wrote on this subject in last week’s: 
Natures, can refer to Dr, H. Miiller’s treatise on the relations. 
between flowers and insects, in the first volame of eShenk’s 
Handbuch der Botanik (now publishing as part of Trewendt’s 
Encyclopaedie der Naturuwtssenschajten), he will see that his own: 
observations are very similar to those of Dr, Müller. The latter, 
however, refers to and figures the Germander, not the Common, 
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Kosmos, iii. p. 497, and a few: pages earl VES. 
a large drawing of F. usticefolia, 
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I have not Darwin's book at hand while I write, but does he 
not mention the Germander Speedwell ? 

Bedford, Decemper 9 ARTHUR RANSOM 

. a s 

Shadows after Sunset $ 

FIVE years ago my attention was attracted to the phenomenon 
now under discussion. I was then at San Fernando, and could 
perceive #lmost every evening the rosy and blue or black and 
white rays converging to a point apparently below the horizon. 
I was able to trace the rays from west to east many times, and 
frequently also to trace the black or blue spaces to visible pro- 
minences in the cumuli in the western horizon, to whose shadows 
there is no doubt the rays were due, as they swept the sky with 
such a rapidity ; and they were so persistently traceable to the 
bright bordered cumuli, that even though there were any hills in 
the direction of thefsetting sun (which there were not), the phe- 
nomenon could not be attributed to them. Besides, I have 
observed it when off the coast of Portugal, which leaves the 
hill shadows out of the question, as the observations were made 
in the (two consecutive) evenings. Though the sky is too cloudy 
in this part of Spain, by looking at the right pface at the right 
time I have been able to see it many times. The mock sun 
described by Mr, Rand Capron in the last number of NATURE 
(p. 102) was seen once by me, but the phenomenon was but 
little conspicuous, The rays are seldom equidistant. 

Naval School, Ferrol, Spain, December 5 PROF. DIER 


Complementary Colours 


IN connection with recent correspondence in NATURE it may 
be worthy of remark tbat I have often noticed the appearance of 
strong complementary colours in water from contrast-effects, in 
the case of a wave, breaking on the shore, If the water is pro- 
perly illuminated so as to be of a decidedly green tinge, the crest 
of the wave Sften appears of a delicate pink, and this even in 
strong sunlight. The purplish bue of cloud-shadows on the 
ocean is also a familiar example of the phenomenon under dis- 
cussion, Cuas, R. Cross 

Mass, Institute of Technology, Boston, November 23 





An Extraordinary Lunar Halo 


I PURCHASED a copy of NATURE of November 30 in the 
hopes of finding some account of a lunar halo observed by,myself 
and several friends on Saturday night, November 18, about 10.30. 
Instead of which I find that Mr, Barkas has sent you an account 
of one seen by him on the following Monday. His description 
tallies almost exactly with the one seen by me, with the exception 
of date and hour, Can any of your readers give any information 
respecting them ? S. A. Goop 

751, Wandsworth Road, S.W. 


“Lepidoptera of Ceylon” 


ALLOW us to correct a slight error in the address of the Presi- 
dent of the Royal Society, as reported in NATURE last week. 
He speaks of the ‘‘ completion” of the “ Lepidoptera of Ceylon” 
having been presegted to the Library, whereas it is only the first 
of the three volumes of that work which is as yet complete, 
Part vi., being the second part of the second volume, will be 
ready next week, and the succeedigg parts will follow in due 
course. Tlf error is not very important, but might mislead 
subscribers and others interested in the work. 

L. REEVE AND Co. 

5, Henrietta Street, Covent Garden, London, W.C., 

faz December 11 


THE COMET 


W HEN the comet was first seen on September 16 at 22h. 

45m. its appearance was most symmetrical, in colour 
a most intense white. The sketch shows the appearance 
on such a scale that the nucleus would havea diameter of 
about 45", by a comparison made at the time with a sun- 
spot, the exact size of which has since been kindly fur- 
nished by the Astronomer Royal from th® Greenwich 
phctographs of the sun. The direction of tlfe comet was 
to the centre of the sun, as far as could be estimated. Qn 





p. 81 of this volume there is a diagram of the sun and the 
comet ; the size of the comet ås there given compared 
with the sun is about as it appeaged ; ang if one imagines 
the sketch I give, geduced to the leAgth of the sign for 
the comet on the diagram, and placed some two diameters 
of the aùn to the south-westeand radia’ he will have a 
good idea of the appearance on the morning of Sep- 
tember17. ° ° 

The general appearfnce ef the comet has been so fully 
described that I will confine meself to some goints that I 
have observed with the three-foot reflector, which I did 
not get to bear, however, till October 29 at 16h. 4dm. 





September 16, 22h. 45m. z 


Although the moon was very bright the comet was well 
seen, the nucleus appearing as an oval bright spot fading 
into the head gradually (this is called the nucleus in my 
note-book, but subsequent observations show it ought to 
be called the bright part of the head). The most notice- 
able feature of this morning’s observation is the peculiar 
termination to the head ; at the n.f. side of head (see 
sketch for October 30), there was noted an absence of light, 
while the extension on the south side was particularly 
noticed, there may have been some extension on the 
corresponding north side, but I have not recorded it, if 
so the appearance would then be similar to that in sketch 
No. 2 (NATURE, vol. xxvii. p. 109). This oblique termi- 

e . 





October 30, 16h, som. 


nation appears in all my sketches made at the telescope. 
The length of this nucleus or bright part of head was 
measured as 55”. An absence of stripes in the tail was 
particularly noticed, if there was a difference the south 
side was a little the brightest. . 

On this morning the brightness of the moonlight had a 
marked effect on the visibility of the broader part of the 
tail, so much so that it was easier to trace it in the sky 
with the naked ey®, tħan with either a binocular, a 3-inch 

| achromatic, or a 3-foot reflector. 
je The following morning, October 30, 16h. 5om., the 
appearance of the comet was so altered that either a 
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remarkable change had tgken place, or the details had 
ot been properly made out on the previous morning— 
the head had Wecqne’ brighter, narrower, and longer, 
with a decided nucleus, situated a littlgless than half way 
from the following end; further eRamigation showed a 
break in the lihe of light forming the head, a cémgara- 
tively dark space splitting it in two, the nucleus being on 
the border of this space, while*a hrightenthg of the head 
near the other side of this “space gave an appearance 
f another fucleus. The%ketch for this date shows the 
‘position of these brighter parts or nuclei, and the space 
‘between. x 
>. A. careful measurement at.17h, 41m. gives the pos. angle 
_ of the line of light forming head as 115° 5’... The distance 
of the nuclei was rı", and the width of the head 1c”. 
‘Gn November r, 17h. 18m., the. Ss. angle of head was 
17° 5’, thg breadth ef the hed 11”, and the length 100", 
he general appearance being as that given. for. October 
30, excepting that on this morning a brightening is re- 
corded as peeved at the extremity of the following part 

F the head, giving a tri-nuclear appearance. Subsequent 
observations made at intervals (on November 5, 8, 9, 10, 
and'17) show little deviation from the last sketch. Par- 
ticular attention has not sincwbesn given to eye-observa- 
tions, as the 3-foot has been used:on these dates for pho- 
tography (with ‘doubtful advantage). The brightness of 
‘this comet is, as far as can be judged from a comparison 
of similar exposures, about the same as the great comet 
“of. 188f. One minute gives an image faint, but certain, 
< about 25 minutes’ exposure gives an intense image of the 
“head and a trace of the tail; but the result is not at 
present worth the great trouble it causes. One of the 
November 9 plates shows the dark space in the head, and 
this is all that can be said for it ; longer exposures with- 
“out a proper =e of following the motion of the comet 
“give only a trail. This however I propose to get over by 
having motions. adapted to the plate-holder and an eye- 
ce attached to the holder for the purpose of running a 
econd image of the comet, taken out of the cone of rays 
from the speculum by another diagonal mirror properly 
“placed for the purpose. A, AINSLIE COMMON 
‘Ealing, December 4 











In a clear sky at 4.50 a.m. November 26, not a vestige 

of the comet was to be%een by,the naked eye, though its 

-position was known exactly. On applying a telescope to 

the spot the nucleus appeared as a rofnd nebula, with 

four small stars near it; as for the comets tail, I presume 

it was “left behind,” far no trace of it could be discerned, 

“except bythe epes of the imagination. . This is-singularly 
corroborativ@ of the statement that has appeared in these 
columns, viz.. that the moonlight obscures the comet, 
although it geems.to be doubted. , 

“ Oxford, December 5 
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FRANK STAPLETON 











IN THE ZOOLOGICAL SOCIETYS LIVING 
COLLECTION en 
. * oy =. 
26, THE MALAYAN TAPIR (Tapirus tndicus).—In 
; the present conditton of zoological life on the 
„world’s surface there is no better instance of discontinuous 
_. distribution than that of the Tapirs. While Tropical 
_/ America contains several species of Tapirus, and may be 
“regarded as the Jocus of the genus, a single well-marked 
_ species—-not, however, sufficiently distinct, even in the 
-eyes of those most fond of inventing new names, fer 
generic separation—occurs in Tropical Asia. This is the 
-Malayan or Indian Tapir, Tapirus indicus (sive malay- 
_ asiusy of systematists. ad 
~The discovery of this Tapir in Sumatra, where it was 
-first met with, though claimed by Cuvier for French naty- 


2 Continued from val. xxvi p, 606. 
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ralists, is undoubtedly due to those of our own country. i 
Marsden described the animal in his work on Sumatra as 
long ago as 1785, and Raffles obtained a knowledge of it 
in 1805. In 18#8 a living example, captured near Ben- 
coolgn, was sent to the menagerie at Barrackpore, and 
was the subject of a drawing, forwardedsto Cuvier by 
Diard and Duvaneel, which first made the great French 
philosopher acquainted with the existence of this*animal. 

The first example of the Malayan Tapir sent to Europe 
likewise came to this country. It was received in Sep- 
tember, 1820, from Sir Stamford Raffles, and was the: 
subject of an excellent memoir by the great surgeon and 
anatomist, Sir Everard Home, which was published in > 
the Philosophical Transactions for 1821, 

The Zoological Society of London acquired their first 
living specimen of this animal by purchase of Capt. 
Miland in September, 1840. This example died on April 
17 in the following year. Although one or two specimens 
of the Indian Tapir passed through this country at sub- 
sequent inter¥als, it was not until the present year that 
the Society succeeded in obtaining possession of a second 
specimen. This was a young individual of the male sex, 
from which our illustration (Fig. 26) was taken by Mr. 
Smit in August last. It will be observed that although 
the large white area which covers the hinder quarters 
like a sheet, and renders the Indian Tapir so readily dis- 
tinguishable from all its American brethren, is easily 
distinguishable in this drawing, the stripes and spots, 
which prevail in the younger dress of all the Tapirs, are 
still quite distinct. These disappear altogether when the 
animal is quite adult, leaving the entire body, with excep- 
tion of the white back, of a glossy brownish black. The 
Indian Tapir is further distinguishable frm all the 


American species by the absence of the mane, and by the. 
Unfortunately the Zoolo- 


minute structure of the teeth! 
gical Society's second specimen did not live to. exhibit its. 
adult characters, but died in October last in consequence 
of a disease of the rectum, which seems often. to afflict: ” 
these animals in captivity. Bay 3 ete 

Besides Sumatra, wkere the Dutch naturalist, Salomon |: 
Müller, found it on the west coast up to a height of 2000. 
feet Above the sea-level, the Malayan Tapir inhabits the 
interior of Borneo and the Malay Peninsula. There is 
also good evidence that a Tapir of some sort is found in 
the south-western provinces of China, which is probably 
of the same species. 

In its native state the Indian Tapir is exclusively an 
inhabitant of the forest, keeping principally to the vicinity 
of the rivers and treading paths by following the same 
routes during its excursions from the banks in search of 
food. In captivity it becomes very tame and familiar. 
Dr. Cantor gives. us the following account of a youngi 
female specimen which was captured in Keddah in. 1845; 
and lived many months at his station in Malacca 000 i 

“From the first, alchough fresh from its native wilds, 
this young Tapir showed a remarkably gentle disposition. | 
The daytime it spent in sleeping in a dark recess of the’. 
portico of my house, though it would rowse itself if 
noticed. Towards sunset it became lively, would bathe, 
feed, saunter abroad, and with its lengthened nose 
examine objects in the way. Within a few days after its 
arrival it commenced to exhibit a marked partiality to 
the society of man, not indeed to its keeper in particular, 
whom it scarcely had discrimination enough to distin- 
guish, but to anybody who happened to notice or caress 
t, 
green in front of the house, and punctually imitate his 
movements, whether standing, walking, or running, If. 


the man suddenly hid himself, the Tapir would ‘hasten to 


the spot where it had lost sight of its keeper, look about ` 
in al] directions, and if unsuccessful in discovering him, 
express itsalisappointment by a peculiar loud whistling. 
On the reappearance of the man, it.expressed its pleasure 
x 1 Ef, Tomes in Proci Zool- Sota 85%, P121. 

. 


Towards sunset it would follow a servant onthe: 
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by rubbing its side against his legs, running between | tap the trees, but more sonoro. When of an evening it 
= them, occasionally giving out a short singular sound, heafd the voices of people in the verandah above the 
resembling that? produced gvhen the larger woodpeckers | portico, it exhibited strong marks of impatience till let 
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Fic, 26.—The Malayan Tapir. 


loose, when of its own accord it would, awkwardly | It would then quietly lie down at thetr feet, and by 
enough, ascend a flight of stairs leading to the verandah. ! stretching its limbs and shaking its head, express the 





Fig, 27.—The One-vattled Cassowary. 


. 
satisfaction it derived from being caressed? and it was | maggustins, jambu, leaves of Ficus pipul, sugar-cane, and 
only by compulsion that it could be made & leave the | doiled rice, of which latter it was partic 
company. Its food consisted of plantains, pine-apples | mixed with a little salt, Its drink was water and also 
. 
. 
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milk and cocoa-nut oil, Which latter taste the Tapir pos- 
sesses in common with the O’rang~utan., It delighted in 
bathing, and waf otkerwfse cleanly. 

27. THE ONE-WATTLED CASSOWASY (Casuarius uni- 
appendiculatus).—The Cassowaries of the Moluceas and 
Papuan Island§, together with the Emeu of Adstmalia, 
constitute a very well-ntarked division of thy Struthiones, 
or ostrich-like order of birds, and @ccupy a large area of 
the Australian region. But While the Emeu (Dromeus) 
is spread over the whole of the Australian continent, the 
Cassowary is only met with in pe northern parts of 

and and in the peninsula of Cape York, and we 
must cross Torres Straits into New Guinea and its adjoin- 
ing islets before we arrive at the true metropolis of the 
Cassowaries. Here we shall fing them scattered over 
the different islands to the number of nine, as indicated 
in Count efommago® Salvadori’s receat essay on the 
group and but one, or at most two species being ever 
ound exaetly within the same area, 

A characteristic of the Cassowaries is the large horny 
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casque which covers the head, and is devoid of feathers. 
In one division of the genus this is much elevated and 
laterally compressed, in the other the castjue is pyramidal 
in shape, and ffattened cross-ways behind. The Ong- 
wattled Cassowary belongs to the second division, and is 
further distinguished by having (in common with its near 
re C. occipitalis) but a single wattle in the middle of its 
roat, 

This Cassowary was first made known to science in 
1860 by Blyth, from an example brought alive to Cal- 
cutta, of which the exact origin was uncertain. It has, 
however, since been ascertained that it inhabits the 
Island of Salawatty, and adjacent western portions of 
New Guinea, where the naturalists Bernstein, v. Rosen- 
berg, D'Albertis, and Beccari, who have visited these 
districts, have obtained specimens. Like other members 
of the group, it is a forest-hunting bird, living principally 
on various fruits, but also occasionally indulging in such 
animal food aş lizards, fishes, and insects. 

Our figure of this Cassowary (Fig. 27) is taken from a 








. 
_ nearly adult individual of this fine species, now living in 


the Zoological Society’s Gardens, whick was obtained by 
purchase in July last. 2 

28. THE SONORAN HELODERM (Heloderma suspectum). 
—Lizards, as a general rule, are perfectly harmless ani- 
mals, whose only object when approached is to get out 
of sight as fastas possible. gn almost every country, it 
is true, some sorts of lizards have a dreadful reputation 
amongst the ignorant. The Slowworm, in England, and 
the Gecko, in India, are alike reputed to be highly veno- 
mous, but naturalists well know that there is not the 
slightest foundation for these fancies, and that both these 
little creatures are, in fact, quite innocuous. It was, in 
fact, until within a comparatively recent period, the gene- 
rally received opinion among the best authorities, that no 
member of the Lacertilian order was rgally venomous. It 
is only within the last few years that the evil reputation 
which certain lizards of Mexico and the adjoining @is- 


* “ Monographia del gen. Casuarius, Briss. Per ‘Tommaso Salvadori,” 
Mem. R., Ace. Se. di Torino). Ser, ii. tom. xaxiv. 
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Fic. 28.—The Sonoran H-=loderm. 
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| tricts of the United States have long borne among the 
natives of those countries, has been confirmed by an 
accurate examination of @heir teeth, and the conclusion 
thus forced upon us that at least one form of lizard is 
endowed with the faculty of producing a poisonous bite. 
The possesssors of these formidable weapons of defence 
are the members of the genus /e/oderma of naturalists, 
| one species of which was long ago described from Mexico 
under the appropriate name Heloderma horridum. It 
has been shown by MM. Dumeril and Bocourt in France, 
and Dr. J. G. Fischer in Germany, that this lizard has 
| not only grooved teeth, after the manner of many of the 
poisonous serpents, but likewise highly developed salivary 
| glands, which issue at the bases of the teeth with the 
evident purpose of carrying the poisonous saliva into the 
| grooves. It has been likewise shown by the evidence of 
| carefu? observers that the bite of the Heloderma horridum 
| is fatal to snjall mammals and birds, and highly injurious 


è to man, although not perhaps under ordinary circum- 


| stances capable of inflicting a fatal wound. 
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The same seems to be nearly the case with a second 
species of Heloderma, H. suspectum of Cope, a portrait 
of which we give (Fig, 28) from a fine specimen recently 
added to the Zoologica? Society's collection. Experiments 
made with this animal have shown that it is suffictently 
venomous to kill a small guinea-pig, and, as hereafter 
shown, there is no doubt that its bite inflicts serious 
injury upon any one handling it carelessly. 

The Sonoran Heloderm, or “ Gila Monster,” as the 
inhabitants of Arizona call this reptile, is one of the 
largest lizards in North America, and is found all through 
New Mexico, Arizona, and Texas. It inhabits the sandy 
deserts of that arid land, and is saéd to be a wonderfully 
striking object as it darts about the rocks, and shows its 
brilliant armour of jet black and orange scales. In a 
recent number of the Amertcan Naturalist. Dr. Shufeldt 
gives the following account of his experiences with one of 
these ‘ monsters” :— 

On the 18th inst , in company of Prof. Gill, of the Insti- 
tution, I examined for the first time Dr. Burr's specimens 
of the Heloderm, then in a cage in the Herpetological 
Room. It was in capital health, and at first I handled it 
with great care, holding it in my left hand, examining 
special parts with my right. At the close of this examina- 
tion I was about to return the fellow to his temporary 
quarters when my left hand slipped slightly, and the now 
highly indignant Heloderma made a dart forward, and 
seized my right thumb in his mouth, inflicting a severe 
lacerated wound, sinking the teeth in his upper maxilla to 
the very bone. He loosed his hold immediately, and I 
replaced him in his cage with far greater haste perhaps 
than I removed him from it. By suction with my mouth 
I drew out a little blood from the wound, but the bleeding 
soon ceased entirely, to be followed in a few moments by 
very severe shooting pains up my arm and down the 
corresponding side. The severity of these pains was so 
unexpected, that added to the nervous shock already ex- 
perienced, and to a rapid swelling of the parts that now 
set in, it caused me to become so faint as to fall, and Dr. 
Gill’s study was reached with no little difficulty. The 
action of the skin was greatly increased and the pergpira- 
tion flowed profusely. A small quantity of whiskey was 
administered. This is about a fair statement of the 
immediate symptoms: the same night the pain allowed 
of no rest, although the hand was kept in ice and 
laudanum, but the swelling was confined to this member 
alone, not passing beyond the wrist. Next morning this 
was considerably reduced, and further reduction was 
assisted by the use of a lead water wash. Ina few days 
the wound healed kindly, and in all probability will leave 
no scar; all other symptoms subsided without treatment 
beyond the wearing, for about forty-eight hours, so much 
of a kid glove as covered the parts involved. After the 
bite our specimen was dull and sluggish, simulating the 
torpidity of the Venomous serpent after it has inflicted its 
deadly wound, but it soon resumed its usual action and 
appearance, crawling in rather an awkward manner about 
its cage,” * 

The specimen of the Sonoran Heloderm in the Zoo- 
logical Society’s Garden’s Reptile House was presented 
to the collection in July last by Sir John Lubbock, Bart., 
F.Z.S.,¢y whom it was. received from Mr. G. A. Tread- 
well, of the Central Arizona Mining Company, of Vulture, 
in Arizona territory. There was much difficulty at first 
experienced in getting the reptile to take food. After 
articles of diet of various kinds had been presented 
to it, and successively refused, it was found that small 
hen’s eggs were sufficiently attractive to induce it to break 
its fast. Since then the Heloderm has grown less dainty, 
and has actually condescended to take a small rat, though 
it prefers eggs to any other kind of food. It may be 
remarked that it is difficult to conjecture ef what use 
venom can be to an egg-eating lizard, . 


Described in, Prec. Acad Se, Piil, 1869, p 5» e 
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It may be added in concluséon that Dr. Steindachner, 
theavell-known ferpetologist of Vienna, has recently de=, 
scribed and figured a new forn? of dizatd from Borneo, 
under the name L®njhanotus barneensis, which is nearly 
allied te He/odeama, and has similarly grooved teeth. Tt 
would be of great interest to know whetfer the Bornean 
lizard has iikevise venomous quaMties, ? 





" x 
THE T. RA NSIT OF VENUS ` 


VERY fair amount of success appears from the 
telegrams to have attended the British expeditions 
for the observation of the late transit of Venus.’ In 
Jamaica Dr. Copelandeand his colleague secured all four 
contacts ; at Barbados Mre Talmagg, though he Jost the 
first external contact, observed the other three. we have 


no intelligence yet from the station at Bermuda, occupied 


by Mr. Plummer, nor, of course, from the exptdition on 
the west coast of Madagascar, At the Cape tif observers 
were similarly favoured by the weather, and we hear of 
very successful observations in New Zgaland by Colonel 
Tupman. The only regretzable failure was at Brisbane, 
whither Capt. Morris, PES had -procegded, ewith’ Mr. C. 
E. Peek. It had been at first the intention of the Com- 
mittee of the Royal Society to send an expedition to the 
Falkland Islands, but on learning that other countties: 
intended to occupy stations in that part of the globe, 
Brisbane was substituted with the view to strengthen the 
Australian stations, and, so to say, assist in counter- 
balancing the great number of observations that might be 
expected in the United States, At the Naval Observatory, 
Washington, all fcur contacts were observed with: the. . 


principal instruments, as also at the Observatory. of ~ 7 
Haverford, near Philadelphia, and in due*course we shall 


doubtless hear of many more American successes. 

At the principal observatories in this country little or 
nothing was seen of the transit. Dr. Ball, so far as-we: 
are aware, was most successful at Dublin ; though he did 
not secure either contact at 2h. 37m. Dublin. time he was 
able to commence a series of measures of distance of ‘the 
outer and inner limb of Venus from the sun’s limb, which’. 
he continued to 3h. 3m® He found by calculation from 
the time observations thgt at 2b."43m. 30s, Dublin: mean 
time, the limb of Venus nearest to the sun’s centre was 
188” from the %un’s nearest limb; and also, that at 
3h. om. os, the limb of Venus furthest from the suns 
centre was 162" fron the adjacené limb of thessun. The 
diameter of Venus resulting fronathese observations is 64 
seconds, corresponding exactly with etha? deduced “by 
Prof. Auwers from his heliometer measures at Luxor, 
during the transit of 1874. E 

On comparing the times calculated from the elements 
of the transit which have been adopted in NATURE when 
referring to the phenomenon with those telegraphed to 
the Zmes, as having been noted by two observers-at 
Washington, and one at Haverford, the following differ- 
ences between calculation and observation arë shown =- 


* E r 
WASHINGTON. | Haverrorp. 


Frisby. Sampson. 
te S. ; $ 
Contact IL.. -80 .. +16 | -4 
y IL a. Fp o +3 | RB 
yi HL o +2 a 38 | ~- 20 
y TV... 480 .. +38 | +19 


Mr. Neison observed the first external contact.at Dur- 
ban at 3h. 54m. 41s. local mean time; if we assume his 
longitude to have been 2h, 3m, 30s. east, the difference 
of the calculated time would be — rgs. The view from 
the observatory theme was almost perfect: The conditions 
were, cloudless sky, but the air was unsteady. 

Mr. Marth, writing on November. 21, places his 


1 Denkschr. ky Ak, Wien, xxxvili p95 (7878). 
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station at Montagu Rogd, Cape Colony, in longitude 
20° 3 E., with 33° 20° south latitude. At the date 
of his letter te wase fearful that oħe of the whirl- 
winds of sand and dust of which ge had had much 
experience might at the last nfsment spoil gill. The 
heat during tlre day was overpowering, but at fight he 
wain need of his winter overcoat. The transit obser- 
vations, however, were very sutcegsful. 


The following telegram from Mr. Talmage, chief ‘of 
the British party at Barbados, was forwarded to the 
Times, by Mr. Stone :—“Internal contact at ingress, 
and internal and external contacts at egress were well 
observed.” The observers were Mr. Talmage and 
Lieutenant Thomson, R.A. On this the Times re- 
marks :-~ e 


“ The observations at ingress will combine with those 
made at the Cip@and those at egress with the Australian 
and New Zealand observations. An official telegram 
received from Captain Morris, R. E., confirms that from 
Mr. Peeke announcing a complete failure at Brisbane. 
Lieutenant Darwin, R.E, who accompanied Captain 
Morris, will, before returning to England, determine 
the difference? of longitude between Point Darwin and 
Singapore, „thus *completing*a®connection between the 
Australian and F/vglish longitudes. Information has now 
been received from all the British stations with the excep- 
tion of Madagascar and Bermuda. 

“Fram the Paris telegram it will be seen that no news is 
expected from the Patagonian stations for about a week, 
and it is feared that the Chilian mission has failed. The 
Russian, Austrian, and Italian Governments have sent 
no parties out for observation of this transit; but the 
former have lent two heliometers to MM. Perrotin and 
Tisserand, and an equatorial to Dr. Pechule, who has 
been sent to St. Thomas by the Danish Government. 
Spain has sent two parties to the Havannah and Porto 
Rico ; these are provided with instruments of the same 
class as those of the British parties. : 

“ Many observers have noticed the phenomenon known 
as the ‘black drop,’ and in some cases a grayish light, 
probably simular to that seen by Winthrop in observing 
the transit of 1769 at. Cambridge, U.S., the Ameri- 
can observérs appear to hæve specially looked for 
traces of a satellite of the planet but could see none. A 
very curious phenomenon was seen by Prof. Langley and 
others observing at the same station. eWhen half the 
planet was on «the sun’s disc a small patch of light 
appeared ear the limp outside the sun; it extended for 
about 30 deg. along the limb, and was totally distinct 
from the lumjnous ring seen surrounding the planet by 
Prof. Langley and several other observers at different 
places. Spectroscopic observations were taken at several 
places in thé United States; the spectrum showed some 
strange lines, and a,watery vapour was suspected in the 
atmosphere of the planet, With regard to the observa- 
tions made by M. Janssen at Oran, no details have been 
received, but it would appeaw that they are likely to prove 
of considerable value, and will add to our knowledge of 
the physical cowdition of the planet. 

“The phenomenon of the ‘black drop’. takes place at 
the contacts of the limb of Venus when the planet last 
touches the sun’s edge at entry on, and first touches 
when about to pass off, the disc ; it has been noticed by 
some observers at all preceding transits which have been 
observed, while others have noticed a brown or greyish 
ligament joining the limbs of the sun and planet. The 
atmosphere of VenifS’ was remarked by Hirst, who ob- 
served the transit of 1761 at Madras, and subsequently by 
other observers. When part of the planet has entered on 
or has moved off the sun, a ring of light has been seen 
surrounding Venus; this arises from*the reflection of the 
solar light on the atmosphere surrounding the planet. 
This ring of light was noticed during the transit of 1768, 
and has been seen at all thase of 1769, 1874, and on 
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Wednesday. The phenomenon observed by Prof. Langley 
has not been observed at previous transits, and is probably 
due to some local causes. This is theeonly phenomenon 
mentioned in tte accounts recerved which has not been 
prewiously noticed.” 


Under date December 12, Mr. Stone sends the following 
to the Zzmes -—I have received the followinge telegram 
from Mr. Plummer, at Bermuda :—‘‘Ingress well ob- 
served. Egress observed amid clouds.” The telegram 
probably indicates that the observations at egress are 
not of much value. The egress, however, appears to have 
been better observed than the ingress at some of the 
American stations, and there will be plenty of observations 
of accelerated egress to balance the observations which 
will be available of retarded egress for New Zealand and 
Australia. Reports have now been received from all the 
British stations except Madagascar. which ts a most impor- 
tant ingress station, and from Captain Wharton, H.M.S. 
Sylva. Captain Wharton has two good telescopes, and 
will have established his party somewhere on the South 
American coast, where he may, if the weather was favour- 
able, have observed both the ingress and egress, but with 
small factors of parallax. These observations, if secured, 
would however be very valuable, as a check upon the . 
results obtained from the discussion of the observations 
at stations where the time is largely affected by parallax. 
We are not likely to hear any news of the Madagascar 
expedition for some weeks, The British expeditions 
have, on the whole, been most successful, and a valuable 
result is assured. 


Up to the present time the following additional details 
have appeared in the Zz7es as to the observation of the 
transit at home and abroad. At home the meteorological 
conditions were generally unfavourable :— 


At Greenwich Royal Observatory the Astronomer Royal 
had made considerable preparations for observation, and 
shortly before two o'clock the whole of the staff were at 
their instruments, ready to take advantage of even a 
break in the clouds ; but unfortunately the dense stratum 
of cloud which lay beyond the occasional rapidly passing 
patches of scud prevented even the sun’s position being 
discerned. Artangements were made for taking a num-` 
ber of photographs, a photoheliograph having been 
specially erected to view the sun until it reached the 
horizon. At the Radcliffe Observatory, Oxford, Mr. E. 
J. Stone had made considerable preparations for observa- 
tion, but the sun was only visible for about five seconds, 
when the planet was seen on the solar disc, well separated 
from the limb. At Bath the haze which was prevalent 
during the morning cleared away, and the transit was 
visible till sunset. In South Wales the sky was clear 
until shortly before sunset. As Penzance, Plymouth, and 
Cork the sky was cloudless. “Mr. J. Butns, at the Castle, 
Wemyss Bay, observed the external contact at 2h. 6m. 
38s., and internal contact at 2h. 20m, 32s. (Greenwich 
mean time). The Rev, W. S. Lach-Szyrma, at Penzance, 
saw the transit from the time of contact to sunsef; the 
black drop was clearly seen. : 

The astronomers at Potsdam succeeded in taking 
good photographs of the transit. In France, ne obser- 
vation could be made. At Paris, Bordeaux, Grenoble, 
Lyons, and Marseilles it was cloudy. MM. Thollon and 
Gouz, in Portugal, could also take no observations. M. 
Dumas received telegrams giving the main results of the 
observations of the transit in Oran, Martinique, and 
Mexico. In Martinique, M. Tisserand detected the first 
contact of the planet and the sun, but unfortunately he 
had scarcely commenced recording his observations when 
a cloud came over and concealed the rest of the pheno- 
menon.. Æt Puebla, on the other hand, M. Bouquet dela 





Grye had an unmixed success. The entire transit was 
yisible, and he was able to take observations for deter- 
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“mining the parallax. He will now, of course, work out 
these calculations, which promise to be amongst the most 
‘important ofall the observations. At Qran M. Janssen 
ws likewise favoured with sunshine. He was not com- 
missioned by the Academy, but made spectroscopi@® ob- 
servations on his own account. In this department he 
seems tg have admirably succeeded, having obtained 
capital photographs 30 centimetres in size. He tele- 
graphs that he has not only taken excellent photographs, 
but that he has further been able to observe atmospheric 
phenomena, As to Col. Perrier, who was posted in 
Florida, the French Foreign Office have received a tele- 
gram reporting full success, but giving no details. No 
telegrams from the missions in Patagonia, Chili, and 
Port-au-Prince have as yet been received. In short, of the 
results thus far known only observations in Mexico and 
Florida for the calculation of parallax, and those of Oran 
with the spectroscope seem to have been successful. 

The transit was observed at many places in the United 
States. ` Special observations were made at the Observa- 
tory of the Central High School of Philadelphia by Pro- 
fessors Snyder and Ritter. The weather was favourable, 
but clouds obscured the sun during part of the time that 
Venus was crossing the sun’s disc. The sky was cloudy 
all day. All four contacts were observed, and the last 
two well observed. The weather was not so favourable 
‘for the observation of the first two. The planet was 
seen off the disc at first, and in the fourth with a ring of 
light frequently visible. While the exact time has not 
yet been computed, it is known that the first two contacts 
were in advance of the ephemeris. Prof. Snyder says 
that just at or before the first contact the planet was pro- 
jected on the chromosphere. -The point where this 
occurred was verified by a notch of the advancing planet. 
As Venus approached the second contact a bright lumi- 
nous horn darted out from the sun round the planet, but 
not encircling it, being only visible on one side. The 
same thing was also visible at the third contact. Just 
before the second contact the edge still off the sun was 
illuminated by a most beautiful hazy ring of light, seem- 
ing to have a sensible breadth. During the second, con- 
tact the ligament phenomenon was visible, but not so 
markedly as it was observed in the case of the transit of 
Mercury in 1878. Just preceding and during the second 
‘contact the atmosphere was hazy, but the phenomena 
were well observed nevertheless. The -weather at the 
third-contact was much better, and the ligament pheno- 
menon was not noticed, though a faint obscuration of 
the luminous line existed just before the geometrical 
contact, the latter being well observed. After the third 
contact the horn appearance again came, there being 
‘several times noticed evidences of a ring of light. At 


the last contact, and after the notch had disappeared,’ 


the planet seemed to linger off the edge of the sun. The 
Philadelphia obsefvations of all fourcontactsare considered 


to have been successful. A snowstorm prevailed in Canada ' 


and the Northern portion of the United States, seriously 
interfering With the observations elsewhere. But successful 
views of at least part of the contacts are reported from 
Ottawa, Albany, Howard University, near Boston; the 
Naval Observatory, Washington ; and the Johns Hopkins 
University, Baltimore. 

Prof. Sharpless, posted at Haverford College Observa- 
tory, near Philadelphia, reports the Washington mean 
time of the contacts as follows :—First contact, gh. 56m. 55.; 
second contact, gh. 15m. 49s. ; third contact, 2h. 39m.43s.; 
fourth contact, 2b. 59m. 515. 

At'the Washington Naval Observatory the observers 
slightly differ in the times recorded for the contacts. 
Prof. Frisby, who had a six-inch equatorial, repoits that 
-the first contact occurred at 8h. 56m. 45s.; thesecond con- 
tact at gh. 16m. 9s.; the third at 2h. 38m. 57% ; the fourth 
at 2h. 58m. 55s. Prof. Sampson, with a nin€-inch equa- 
torial, reports the first contact to have happened at 
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8h. 55m. 9s.; the second at gM. 16m. 19s. ; the third at 
ah, $9m. 56s.; the fourth at 2h, 59m. 33s. ;.the time of 
the fourth contact is somewhat unceftain, owing to the 
prevalence of cloud$. e Washington mean time was used. ` 
Fifty-thpee photdgraphs were taken durjpg the transit. 
The giofessors 1eport that their Jabours were geneyally 
successful, and that if other stations were equally for- 
tunate the result ought#to be computed within two years. 

Successful observations werg made at Yale College, 
Newhaven, and also by Professor Draper in New York, 
who got good photographs. The French Astronomical 
Commission succeeded, at St. Augustine, Florida, in 
taking 200 photographs. Partially successful results were 
obtained by the Belgian Commission at San Antonio, in 
Texas, where 204 phosographs were taken of the later 
phases, the first two contacés being lost. Fully successful 
observations were made at San Francisco, witl? 48 photo- 
graphs ; and partly successful ones at Cedar Keys, Florida, 
where the first contact was lost, while the other three 
were well observed. °. 

One hundred and eighty photographs were successfully 
taken by the German Commission at Hartford, Con- 
necticut. They failed to observe the first contact, but 
afterwards got eight full%efs of heliométric abservations, 
which made all they desired, and whech they. consider 
very satisfactory. . No trace of a satellite was visible. 
Partly successful results were further obtained by the 
Germans at Aiken, South Carolina, where:they Jost the 
first two contacts, but got three sets of heliometric 
measurements in the afternoon. f - ‘ 

At the Harvard College Observatory spectroscopic òb- 
servation showed no perceptible absorp-ttion of the:sun’s 
light by the planet’s atmosphere. 

Telegrams announce a complete success in-New 
Zealand, Panama, New Mexico, Jamatca,: and some, 
parts of Australia. In New Zealand, England was re- 
presented by Colonel Tupman and Lieutenant Coke, R.N.,. 
both observers in 1874. The observations of the transit 
are descnbed as very successful, and Colonel Tupman 
expected that the observations for determination of the 
longitude would be complete by Sunday last. The United 





«States party, under Mr. Edwin Smith, observed at Wel- 


lington, and were successful in taking two hundred and 
thirty-six photographs, Of the Australian stations per- 
fectly successful observations were secured at Hobart 


.Town (Tasmanéa), Wentworth (New South Wales), and 


in South Austialia. At Adelaide the transit was slightly 
obscured by clouds, but no infomation to and states 
whether the contacts were observed or aot. In Queens- 
land no success was obtained. ‘Mr. Russ@ll at Sydney 
arranged to provide about ten observers at lofty-stations 
along the east coast ; heavy rain fell in Sydney and -Gipps- 
land, but it is probable that observations have been secured 
by some of the observers, although no success was 
obtained at the Sydney Observatory. At Melbourne ob- 
servations were secured, and twenty-three photographs 
taken, The Government ofVictoria provided for-two or 
three stations respecting which no information has been 
received, but judging from the state ofsthe weather in 


-Melbourne, there is a probability of success. 


We have received the following communications on 
this-subject :— g 


IN a*communication from the observatory of the Col- 
legio Romano we are informed that the observations -of 
the transit at Rome were quite successful, although the 
sky a few minutes before contact was cloudy. Signor 
Tacchini observed™thé contacts with the grating spectros 
scape applied to a Merz refractor of 25 c, and M. 
Milloseisch simply used a Cauchoix .refractor of -15 c. 
in the ordinary way. | In the morning, Signor Tacchini, 
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was able to make his usfal spectroscopic observations on 
the limb of the sun, angl he saw-that on that part df the 
limb at which thé first contact wenld take place, the 
chromosphere was regular, but composed of very active 
flames, and two protuberances bounded the sectfpn (frait) 
ofethe chromosphere, on which the planet might be 
looked for before the’ first external comtact. In fact, 
Signor’ Tacchini, at 2h. 24m. 338s. mean Roman time, 
saw the edge of the plamet on the sharp points of the 
chromospheric planes He continued to see very clearly 
the planet advance towards the base af the chromosphere, 
and he observed the first external contact at 2h. 48m. 
54'43s. Afterwards he- watched the complete reappear- 
ance of the chromosphere, and then -he noted the first 
internal contact at’3h. 9m. 34°7)s. The image of the 
chromosphere was,always wery well preserved, and the 
size of the planèt projected upon it always very clear. 
Prof. Milloseisch observed the contacts at the follow- 
ing time§ :—First external contact, 2h. 49m. 48'14s.; first 
internal Contact, 3h. gm. 29°34s., for the: moment of the 
appearance of the black drop, and 3h. rom. 10'14s. for 
the moment pf the disappearance of the drop. Between 
the times noted by the twqobservers for the first con- 
tact, the differenge amounts to 94 seconds, which clearly 
proves the great advantages of making use of the spectro- 
scope. Shortly after the first contact, Prof. Milloseisch 
perceived for the first time the presence of the planet's 
atmosphere, verified by Signor Tacchini and his assistant. 
Signor Tacchini even observed in the spectroscope the 
phenomenon of absorption by that atmosphere, as in 
Bengal in 1874, and even at Palermo something of the 
same kind has been seen. MM. Tacchini and Milloseisch 
did not see the entire planet before the first contact. 
The atmosphere of: the planet was more active near the 
edge of the sîn. Prof. Milloseisch estimates the height 
of the atmosphere of Venus at one-fourteenth of the 
planers diameter. Signor Tacchini found the diameter 


of Venus to be equal to 67”25. 


I HAD the advantage of seeing here yesterday. the 
transit of Venus, under exceptionally favourable circum- 
stances, by, means of a very simple and ingenious appa- 
ratus fitted up by my cousin, Mr. J. Campbell, of, Islay. 
The image of the sun*was thrown from a small telescope, 
properly focussed, upon a large sheet of cardboard paper, 
inadark room, The size of this solar*image was a little 
more than two feet in diameter: Upon this image the solar 
spots antl some brillant ‘‘faculae” were very distinctly 
visible, *As tht time approached, Mr, Campbell expected ` 
that we might see the planet whilst yet some little distance 
from the illuminated edge of the sun, owing to the atmo- 
sphere of the planet catching and reflecting some solar 
light before the apparent contact. I believe Mr. Camp- 
bell had seen this en the occasion of the transit, in the 
clearer atmosphere of Japan. Here, none of the party 
could detect the planet before its disc began to impinge 
on the edge of the sun. But when the planet’s disc had 
advanced about one quarter of its own diameter upon the 
solar image, then a faintly luminous ‘ring was distinctly 
seen defining the rest of the planet’s disc, in the-dark- 
. hess out of which it was meving. For some time I was 
incredulous as to this appearance ; but before one half of 
the planet’s disc had crossed the illuminated edge of the 
sun, the luminosity of the other side of that disc was too 
distinct to be doubted, and the appearance was very 
striking and beautiful. I may mention that the size of 
the planet’s disc was, as nearly as possible, seven-tenths 
of an inch. The time’ of contact was exactly 2.28 p.m. 

Cannes, December 7 ARGYLL 


AT th, 48m. 28s. 'Dunsink meañ time, I first saw the 
sun through an opening in the clouds. Venus was at 
once seen (in the fmder of three inches aperture attacked 
to the south equatorial), and was, estimated to be about 


„reduced to five inches. 


° 

one-third of the way on the sun, But the snow and 
clouds again intervening, there was nothing more to -be 
seen until 2h. 37m. 19s., when I was enabled to commence 
a series:of micrometric measures with the large instru- 
met. I used a polarising eye-piece and a power of 177 
with the Piston and‘ Martin filar micrometer. The limb 
of the.sun was boiling furiously, and Venus was often of 
any shape but a circular disk. The measures were conse- 
quently by no means easy. I set one wire tangentiaily 
on the sun’s limb, and the other on tbat of Venus. Alto- 
gether,I was able to make sixteen of such sets, nine being 
made with the limb of Venus nearest the sun’s centre 
and the remainder with the other limb. The following 
are the results :-— : 


Dunsink mean time, Far limb of Venus Near limb of Venus. 

: 37 19 i WI = 
39 24 177 —= 
40 42 185 m 
42.18 187 — 
44 13 191 — 
45 20 190 — 
46 22 198 — 
48 17 196 — 
52 16 _ 142 
“54 16 _ 149 
55 36 215 = 
58 17 — 161 
59 36 = 164, 

3 0 46 oe be _ 161 
I 41 oe an _ : „© 164 
2.51 = ha — i 170 


These results have not been corrected for.refraction. 

I conclude from the mean of the first series that at 2h. 
43m. 30s. the far limb of Venus was 188” from the limb 
of the sun, while at 3b. om os. I conclude from the second 
series that the near limb of Venus was 162” from the 
sun.- By a projection of the results it is easy to see that 
the diameter of Venus must have been 64”. 

My assistant, Mr. Rambant, was observing with the 
small equatorial, which is 78 metres from where I was 
observing. He reports as follows: ‘At rth. 45m. the 
clouds, which up to that time had obscured the sun, 
cleared away, and I saw the planet with about one-half 
of its disc projected on that of the sun, but a snow-shower 
coming on almost immediately, I was unable to perceive 
any trace of light rouud Venus, or even to follow its out- 
line beyond the limb of the sun. By the time the snow 
cleared away the internal contact was passed, and Venus 
appeared at about twice of its own diameter from the 
sun’s limb; the sun’s light appeared of great brightness 
right up to the dark disc of the planet except at the 
northern limb, where I suspected a dark brown fringe, 
but the boiling was such that I could not be certain of 
this. ` o R. S. BALL, 

Astronomer Roya? of Ireland 

Dunsink Observatory, Dublin 


THE.transit of Venus was well seen at this observatory 
owing to the unusually favourable state of the weather. 
I observed it in the Markree refractor with an aperture 
I did not meet with any diffi- 
culties and saw.no “black drop,” perhaps:because I had 
focussed the eyepiece on double stars the night before. 
Owing to the boiling of the sun’s edge, I did not see 
Venus till th. 27m. 38s., external contact having taken 
place previous to this. I then measured the distance 
bétween the.cusps micrometrically, and from a provisional 
reduction of these observations it appears that Venus was 
bisected åt th. 37m. 53s. The internal contact was first 
noticed at 1h. 46m. 40s., when a fine line of light appeared 
at the outer edge of Venus. At th. 47m. 58s. the cusps 
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met for an instant, but did not unite permanently till 
th, 48m. 28s. (Markree mean time). Venus was visible 
on the sun till sanset. I measured its semi-diameter 
=29'"'07, e . DOBERCK 
Markree Observatory, December 7 °. 


THE ingress of Venus was observed at the Armagh 
Observatery under very favourable circumstar ces. I 
employed the 15-inch reflector in the Newtonian form 
with an unsilvered flat mirror and a negative eyepiece 
(power 140) and glass wedge. With an aperture of eleven 
inches the sun’s limb was “boiling” considerably, so 
that I missed the exact moment of external contact; but 
having reduced the aperture to seven inches, the internal 
contact was very well seen. At th. 49m. 31s. local M.T. 
the whole circumference of Venus could be seen; at 
th, 54m. 49s. I saw a faint shade-like object between the 
cusps, which broke at rh. 55m. 24s, when a very thin 
bright line separated Venus from the sky outside; 27s. 
afterwards the interval was very conspicuous, Rev. Ch. 
Faris, assistant astronomer, observed with the 4-inch 
finder attached to the same instrument, and every care 
was taken to make the two observations independent of 
oneanother. He observed external contact at rh. 35m. 34s., 
and saw the cusps meeting at 1h, 55m. Ios. without ob- 
serving any disturbance of the limb. Good determina- 
tions of time were obtained on the previous and following 
evenings. J. L. E. DREYER 

Armagh Observatory, December 9 


THE all-important 6th of December, 1882, will long be 
remembered by us in Lochaber, who had eagerly looked 
forward to a sight of the transit of Venus. Our hopes 
were realised to the full, and considering our somewhat 
high latitude, we were privileged indeed. An account of 
the meteorological conditions will be of introductory 
interest. A barometric depression bad two days previously 
travelled down from the vicinity of the Faroe Islands, 
bringing overcast weather and rain—very ‘discouraging — 
but the mercury rapidly rose in its rear on the night of 
the 4th, light north-easterly winds set in, the sky cleared 
on the 5th, and free radiation, and a hard frost follawed 
with charming winter weather. At 9 a.m. on the 6th the 
barometer, corrected and reduced to 32°F. and mean 
sea-level read 29°677, and was steady, dry bulb 27°3, iced 
bulb 26°1, giving a vapour tension of ‘112, relative 
humidity 76 per cent., and a dew point of 20°9, Light airs 
were noted from north-east by east, and some pieces of 
innocent-looking cumulus clouds were observed. Brown- 
ing’s spectroscope, soon after 9 a.m., showed an entire 
absence of rain-band to the left of the D line, in the 
solar spectrum, but a broad telluric band stronger than 
usual was observed on the right of D ; this, however, did 
not much distress me. The meteorological conditions 
generally continued much the same, the weather being 
very fine. When the hour for the beginning of the transit 
drew nigh, I repaired to a field adjacent, entirely open 
to south-west, with telescope and sketching equipment. 
Here an unitterrupted view of the sun could be obtained, 
The instrument employed has a clear aperture of 2ł 
inches, object-glass of first quality by Dancer of Man- 
chester, power used 7o. A few clouds near the 
sun abowt 1.53 caused anxiety, but they soon cleared 
off, and a perfect and continuous view of the sun 
was obtained. Two good watches and clock were set 
to Greenwich mean time, obtained with all possible 
accuracy from post-office signal in the morning. Consi- 
dering the sun’s low altitude, the thick stratum of 
atmosphere traversed by the oblique rays, tremors of the 
air, and effects of atmospheric refraction, the phenomenon 
of the ingress was well observed in the telescope. The 
external contact, when the dark body of Venus juse in- 
dented the sun’s limb, south-east by south, todk’place at 
zh. 3m. 15s, Greenwich mean time (see sketch *No. 1), by 
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sketch numbered here 2 (several’ others not now given 
weretaken) was made just before the internal contact ; 
and at 2h. 22m. 40s. I noted the isfternel cBntact. At this 
time (sketch No. 3)® gbserved tite ligament joining the 
edges of Venus ard the sun, like the thread between two 
dropseof’ water when about to part, and the planet yas 
much in shape as an apple with the stem joining on to 
the edge of the solar orb. At 2h. 23m. 47s. (sketch No. 4) 
Venus was as a round black Spot upon the sun,,and clear 
of his edge, and a narrow streak of light intervened. By 
this time friends had gathered around, and as the chief 
observations had been made they were enabled to take 
turn at the instrument and watch the progress of the 
planet in its course across the sun’s disc. until a mass of 
cumulus cloud at 2.45 put a stop to observation. The 
outline of Venus against the sun was very irregular 
(sketch No. 5). Mr. Colin Livingston, of tke public 
schools, also observed the ingress independently, and we 
agree to the very second that the internal contact took 
place rom. 25s. after the external contact. The sun's 
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Venus distorted shortty before 


sunset, photosphere apparently 
bisecting planet. 


The Transit of Venus (Ingress) as observed by Clement L Wragge. 


Transit between 
2.30 and 2.45. 


photosphere by the way was almost wholly free from 
spots. Justa stippling was observed a little west from 
the centre, and a small disturbance was noted in perspec- 
tive near the eastern limb-——in marked contrast with the 
great spot regions well observed here on November 16, 
and now probably existing in the opposite hemisphere. 
The sun’s edge was very upeven, as I have attempted to 
show in the sketches. The highest temperature during 
the day, it is worthy of mention, was only 309, and pres- 
sure remained fajly steady at a mean of 29 670 at sea- 
level. Views of the transit.were again obtamed before 
sunset, but the intensity of refraction near the horizon so 
distorted both the sun and Venus—‘he former being- like 
an egg in shape, and the latter at fimes as shgwn in sketch 
No. 6—that I could but wistfully watch them go down 
together on a gorgeous sky behind the snow-clad heights 
of Beinn na Cille, envy our cousins in the west their sight 
of the egress, and wonder under what strange circum- 
stances the next transit will be observed in the year of 
our Lord, 2004. CLEMENT LINDLEY WRAGGE 
Fort William, December 19 


THIs rare phenomenon was well observed here on the 
6th inst. The few clouds which partially hid the sun 
during the first stages of the transit, only served a useful 
purpose in moderating the gsun’s brilliancy. At about 
2 p.m. a dark indentation was observed on the south-east 
margin of the sun’s limb, and it was evident the pheno- 
menon had commenced. A few minutes later this 
indentation had developed into a semicircular notch, and 
at about 2.21 p.m. the black and now complete circle of 
Venus had fully entered upon the“solar disc. It was 
very large and conspicuous, and its effect, even as ob- 
served in small telescopes, was very striking. The opaque 
and well-defined gloge pf the planet was projected with 
remarkable boldness upon the sun’s bright photosphere. 
Protecting the naked eye with deeply tinted glass, the 
přanet was very plainly seen ; indeed, the dark spot was 


zh, 13m. os. the half of the planet was upon the sun |: thus clearly distinguishable before it had entered fully 
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upon the sun, and while it had notched the disc. The 
planet appeared to be surrounded by an annulug of 
reddish hue, ang over the central parts there was diffused 
a patch of faint hight. Dhe region ofgthe disc just within 
the margin was very black. These eflects may, however, 
have been purely telescopic. I used a reflector Of grinch 
apestuie, with which the definition was not all that could 
be desired, There were very few of the ordtnary sun-spots 
visible. A small irregular group lay slightly to the south- 
west of the centre, and another with much fecule, near 
the eastern limit, but they were of very insignificant cha- 
racter, ‘and not at all comparable tô some of the fine spots 
which have been recently visible on the solar surface. 
To an observer accustomed to the appearance of these 
objects, the view of Venus now in transit must have been 
of extreme interest, and he coul@ not fail to be struck 
with the marked difference between the black circular 
disc of tHe planet, and*the more irregular and far less 
intense forms of the ordinary sun spots. As the transit 
progressed, the sky continued clear, so that it could be 
watched uhti near sunset, but the telescopic view be- 
came less effective, owing to increasing atmospheric un- 
dulation, which, gs usual with objects at low altitudes, 
greatly inipaired the definitiogig, W. F. DENNING 
Bristol, ee abe: 9 : 


SOME parts of the transit were well seen here. I used 
a 34 Merz refractor, power 60. The external contact was 
excellently seen. J watched for those peculiar pheno- 
mena (black drop, &c.) which have created so much 
interest, but was able to see nothing of them. At the 
moment of external contact, I had the point of impact in 
the centre of my field, and the planet indented the edge 
of the sun with a black and perfectly circular segment, 
disturbed only by the “‘ boiling” appearance characteristic 
of the solar edge. J watched the planet advance upon 
the sun to within, I guess, a few seconds of internal con- 
tact, when unfortunately the sun became obscured by a 
small cloud. At the tıme of observation, so near was 
internal contact, that I could every now and then see the 
- boiling appearance of the solar edge peeping out from 
behind the black edge of the planet; but no other dis- 
tortion of the planetary or solar edge was observable, 
except what arose from the “boiling?” appearance 
referred to. ° D, TRAILL 
Raleigh Lodge, Exmouth, December 7 


THE transit of Venus was perfectly seefi here yesterday. 
The sky was overcast quarter of an hour before, but the 
first and stcond contaats took place on a clear disk, and 
the first was alnfost instantly apparent with a hand glass. 
The sky rerfained clear till considerably past three. 
Considering the total failure in London and Paris, one 
could wish that some trained observers had selected our 
south coast. HENRY CECIL 

Bregner, Bournemouth, December 7 


P.S. As a consequence of popular ideas and anticipa- 
tions as to celestial phenomena having got “a httle 


mixed” lately, my gardener asked me this morning “ if Z” 


saw the star fall into the sux yesterday” -—ĦH. C. 


THE tiansit was seen here to great advantage, the day 
being exceptionally fine, the, sun shining brightly from 
about 9°30 till sunset, with the exception of a few passing 
clouds at noon, and one small cloud obscuring the sun 
from 2.30 to 2.35 pm. According to the times and posi- 
tions of the sun and planet, given in the Nautical 
Almanack, I had made a diagram as correct as I could of 
the sun with the patt of Venus across his disc; butif I 
had relied entirely upon the diagram I should have 
missed the place of external contact, as I found after- 
wards I had drawn the position of Venus considerably 
too high. To make sure of my object I depressed the 
telescope so asto keep as much of the sunas possible 
out of the field of view, and only allowing a portion of 
his hmb to appear, and at 2h. 3m. [1s. I picked up Venus 
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depicted against the sky, and just coming in contact with 
the sun’s limb. Her disc appeared a trifle paler than the 
background, and was surrounded witha very thin circle 
of light whiclt appeared a little wider on that side 
furthest from the sun. It was this light which attracted 
my attention, and enabled me to identify the planet. At 
zh. 3m. zos. the first zouch of Venus upon the sun’s limb 
took place. I now waiched with much interest%o see if 
it was possible to detect’ signs of an atmosphere to Venus 
-~changing the eye-pieces. Sometimes I thought there 
were visible signs of it, but I would not say decidedly 
that it was so, I noted with some surprise that the, 
planet appeared mugh smaller upon the sun than it did 
immediately previous to contact. At 2h. 23m. 31s. in- 
ternal contact took place. The planet appeared to pass 
clear off and away from the sun’s limb, without showing 
the least sign of a “black drop,” or any appearance of 
a lingering connection between her limb and that of the ' 
sun. The telescope used is an equatorial with driving- 
clock, silver€d glass reflector 8}-imch diameter and 7 - 
feet focal length; eye-pieces ranging from 30 to 170 
of magnifying power. 
2h, 35m. and 2.45, but the spring of my instantaneous 
shutter did not act as it should, and therefore the photo- 
graphs are not so good as I could wish, but Venus can be 
readily seen upon the sun’s image in the negative. 
Silverton, Devon, December 9 R. LANGDON 





NOTES 


Tue following are the probable arrangements for the Friday 
evening meetings before Easter, 1883, at the Royal Institution :— 
January 19, R. Bosworth Smith, M.A., The Early Life of Lord 
Lawrence in India ; January 26, George J. Romanes, F.R.S., 
Recent Work on Starfishes ; February 2, Sir Wiliam Thomson, 
F.R.S., The Size.of Atoms; February 9, Moncure D, Conway, ` 
M.A., Emerson and his Views of Nature; February 16, Prof. 
William C, Williamson, F.R.S., Some of the Anomalous Forms 
of Primeval Vegetation ; February 23, Walter H. Pollock, M. A., 
Sir Francis Drake; March 2, C. Vernon Boys, A.R.S.M., 
Meters for Power and Electricity ; March 9, Prof. George D. 
Liveing, F.R.S., The Ultra-Violet Spectra of the Elements; 
March 16, Prof. Tyndall, F.R.S. 

Mr. H. O. Forsss, on his return to Amboina from his first 
visit to Timor-laut, writes as follows :—‘‘ Extended movements. _ 
were impossible, so that my botanical collections are not very 
extensive, but the ornithological and anthropological parts are 
very good. Jam now engaged in packing them up for despatch, 
and hope to send them off soon. My intention is to return to 
Timor-laut in a few days, if my health will permit, by the 
Government steamer which leaves for the Tenimber Islands. J 
shall settle in some more quiet spot than Ritabel, A full report 
on this interesting country shall be sent by next mail. One of 
the singular facts I observed is the immense herds of wild buffalo 
existing on the mamland @f the island. They rgust have, of 
course been introduced, Sut by whom, and how long ago, is an 
interesting question, I wa: unable to get a specimen unfor- 
tunately, My wife, who accompanied me, aided me greatly, so 
that when I was down with fever (and the fever is ofeextreme 
severity) the work was still able to go on.” Mr. Forbes’ collec-. 
tions will be consigned to the Committee of the British Associa- 
tion for the exploration of Timor-laut, as arranged when the 
expedition was determined on, : 

THe Accademia delle Scienze dell’ Istituto di Bologna has 
lately announced that a gold medal of the value of 1000 lire (say 
40/.) will be presented “to the author of that memoir which, 
procegding on sure data either of Chemistry or of Physics, or of 
Apphed Meghanics, will indicate new and efficacious practical 
systems, or flew apparatus for the prevention, or extinction of 
fyes.” Memoirs must be written in Italan, Latin, or French, 
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and sent in (in"MS. or printed form, and in the usual anonymous 
way) before May 30, 1884. 


: > 
. ANOTHER well-known gaturalist has passed away. Prof. 
Andrea Aradas, of Catania, died on November 1 last, afigr a 
long and laborious life, which was devoted to the study of 
marine zoology and palzontology. His publications were very 


numerous, and extended over nearly forty years. “He was a man‘ 


of great amiability as well as learning. 


THE death is announced of Sir Thomas Watson, M.D., F.R.S., 
the eminent physician, at the age of ninety years. 


ON Monday evening the annual dinner of the Professors and 
Members of the Royal School of Mines was held in the Victoria 
Room of the Criterion, Piccadilly. Mr. E. L. J. Ridsdale, late 
of the Royal Mint, presided. It was announced that Major- 


General Martin was about to retire, owing to ill-health.. 


Prof. Huxley made a long and interesting speech, in the 
course of which he recalled the personal characteristics of the 
=professors who filled the chairs at the school. Prof, Judd 
proposed ‘The Geological Survey,” to which Dr. A. Geikie 
_ responded. 


PROF, KENNEDY has issued invitations for an inspection of 
the experimental engine and other apparatus just completed at 
the Engineering Laboratory, University College, London. 
Prof. Kennedy draws attention to the fact that the laboratory 
was the first of its kind established in England, and was at the 
time of its establishment an entirely new departure in technical 
education in this country. Since that time (1878), its principle 
has been more or less formally adopted by all the recently-esta- 
blished technical colleges. ` A very large number of the leading 
engineers of the country have also formally expressed their 
approval of the scheme, which, too, came in considerable detail 
before the present Royal Commission on Technical Education. 
The additions now just finished to the Laboratory render it 
already probably the most complete of its kind in Europe. 


A RECENT writer in the China Review exemplifies the diffi- 
culties surrounding interpretation from Chinese into English, or 
vice versd, by mentioning that the simple question, Was he (or 
she) dead? which occurs so frequently in inquests and other 
judical proceedings, admits of a positive or negative reply’ ac- 
cording to whether the European or the Chinese idea as to when 
death occurs be followed. We believe zhat a man is dead when 
he has ceased to breathe, and when his blood no longer circu- 
lates ; the Chinese consider him still alive whilst a trace of 
warmth lingers in the body. The two estimates may thus-differ 
by several hours. Hence it was that in inquests in Hongkong 
the time of death formed a stumbling-block in almost every 
Chinese case. Th medical evidence would show that the 
deceased must have been dead when brought to the hospital, 
while the relatives would swear he Was- alive at the gate, Sub- 
sequent inquiry showed that the general view among the Chinese 
was that a person is considered to be dead when the body is 
cold, and not before. It does not speak.very well for the 
Chinese scholarship of the officials of Hongkong that it took 
about forty years to discover this important distinction. 


AN aurora was seen in Belgium on October 2, and one feature 
of it was (according to M. Montigny) the formation of a broad 
luminous arc extending across the sky from east to west, and 
passing a little to the south of the zenith, After a little time it 
broke up and gradually disappeared. M. Montigny observed 
the stars during this aurora, and found his-former conclusions 
{as to increased scintillation during auroras greatgr in winter, 
and in the northern region, and towards the eenith, &c.) 
confirmed. He notes, however, an interesting new phenomenon 





of scintillation, For no than æ year, when a magnetic - 
perturbation has been observed to occur at Brussels Observatory, 
he has very often oserved a simultaneous gudden increase in the 
scintillation. No aurgral phenomena were reported at those 
times, as during awrora the increase is more marked for the 
north and west, and the circular line in the scintillometer 
becomes irregula, M. Montigny is prosecuting his study ofthe 


phenomena. e á 


In the same Audietin of the Belgifin Academy, with, M; Mon- 
tigny’s paper (November, 9-10) is a full description, by M. 
Tarby, of the aurora of October 2, as observed at Louvain. 
Besides the luminous arc referred to above (which moved. 
towards the south), he notes that the aurora had not the pro- . 
nounced red tint character@tic of large phenomena of this class; 
white streamers constantly prefominated.e The, successive dis- 
placement of the manifestations was from east to west, by north, 

a direction presented in certain previous auroras (which he speci- ` 
fies) ; while the opposite direction was observed in gthers. M. 
Tarby tabulates several years’ observations of aurora in Belgium, 
and finds striking confirmation of an observation of M. Quete." 
let’s in 1870, that auroras (through some fnBhown periodic 


influence) tend to appear at about monthly infervals, 
e 


In the pile-dwellings near Bobenhausen (Ziirich), a hatchet 
made of pure copper has been discovered. Special importance, 
is attached to this discovery by students of prehistoric archzeo- 
logy. : 


k 


THE fourth edition of the Micrographic Dictionary is now 
more than two-thirds completed. The book will always be an 
indispensable work of reference to the student of the lower 
forms of animal and vegetable life. Very little attempt appears, 
however, to have been made by the editors to keep pace with 
the advance of biological science during the eight years that have 
elapsed since the publication of the last edition ; notwithstanding 
the number of new forms that have been discovered during that 
period, the work so far occupies rather less space than before, 
In order to test the extent to-which recent knowledge has been 
incorporated,’ we turned to ¿wo or three of the . cryptogamic 
articles, Under ‘‘ Fungi,” Swe find it still stated that “the 
structure of all fungi exhibits a well-defined separation into two 
parts, namely: (1) a mycelium .. . and (2) the reproductive 
structure, or fruit” ; and this although Schizomycetes are given 
as one of the groups of fungi; while the classification of 
t“ Fungi” into “I. Schizomycetes ; An Phycomycetes ; IIL, 
Hypodermiz ; IV. Basidiomycetes; V, Asqomycttes ; and VI. 
Myxomycetes” is stated to be “that of Sachs (!) slightly modi- 
fied.” Under “ Lichens,” the theory of the symbiosis of alge 
and.fungi is dismissed in a few sentences, without adducing any 
of the evidence im its favour, as ‘‘one of the modern natural- 
history romances.” A new paragraph appears under the head 
‘* Gongrosira,” which is described as a genus of Chætophoraceæ, 
without any reference to its genetic connection with Vauckeria, 
These and similar deficiencies suggest the question how far the 
text can have been revised by the eminent eryptogamist whose 
name still appears on the title- “Page. 


THE concluding volume of the new edition of ‘The 
Imperial Dictionary,” edited by Mr. C, Annandale, has been 
issued with praiseworthy promptitude by Messrs, Blackie and 
Son. In a supplement Mr, Annandale has added a consi- 
derable number of words omitted from tĦeir places’ in the body 
of the work, including not a few scientific terms. In the 
Appendix are copious lists of classical, ‘scriptural, and geo- 
graphical names, foreign words and phrases. In the preface the 
editor explains his method, which we think rational dnd judicious, 
apd ‘which has led to an excellent result. The-list of authors 
consulted for quotations contains abou "2009.names, 
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THE French official paper $ublishes an avréé from the Minister 
of Public Works, requiring that all trains be furnished With 
continuous brakes, an@ if po, sible automate, 


THE inundation of the Seine, which “had geached aslevel of 
about 64 metres above the summer season, and has caused many 
disasters, has terminated abruptly hy the cold weather which has 
set in with the new moon. ars ® 


Art the last meeting of the St Petersburg Society of Natu- 
ralists, M. Beketoff reported that the expedition for the explora- 
tion of the Alta: sent out during last summer was very successful. 
MM. Sokoloff, Polenoff, Nikolssiy, and Krasnoff have returned 
with very rich botanical, zoological, mineralogical, and geological 
collections, He added also that the &ppeal of the Society for 
botanical cpllectiong (addressing? them to the St. Petersburg 
Umveisıty) had been responded to, No less than eighteen very 
good colleetions had been received, among which one by the 
scholars of ell Realschulen of Western Siberia merits special 


attention. i 


Iris worthy of mete that snow fell on Sunday in Madrid to 
the depth of one foot. It is saidewkwm no such weather has been 
experienced in the Spanish capital for twenty years. 


THE diaries, pocket-books, cards, and the other useful and 
beautiful things issued by Messrs. De La Rue for the coming 
year are in all respects equal to those of which we were able to 
speak so highly last year. It would be difficult to imagine any- 
thing more beautiful of their kind than the cards, and-what with 
Japanese beauties, flowers, birds, and insects, they might be 
utilised for giving the young ones a liking for natural history. 
The astronomical and other useful information contained in the 
diaries is as full and accurate as ever, and adds greatly to their 
value in our eyes. i 


AMONG the articles in the Companzon to the British Almanac 
for 1883 are ‘‘ Halley’s Comet,” by Mr. W. T, Lyon; “Modern 
Fish Culture” and “Fishery Exhibitions,” by Mr. J. G, 
Bertram ; ‘ Insects Injurious to Agriculture,” by Mr. W. E. A. 
Axon; “Eleetric Lighting,” by Mr., L. T. Thorne; “The 
British Museum,” by Mr. @harles Makeson ; and a brief sketch 
of the Science of the Year, by Mr 3. F. Iselin. 


HARTLEBEN, of Vienna, has sent us a catalogue of German 
La 
works, somg of which might commend themselves to those who 
may wish to entice,their young friends to the study of German. 


A GERMAN translation is announced of Dr. Ingvald Undset’s 
4‘ Study in Comparative Prehistoric Archeology” ; Meissner, of 
Hamburg, is the publisher, and the last mumber (23) of Globus 
contains an abstract of Dr. Undset’s researches ito the first 
appearance of iron in Northern Europe. 


THE last number (vol, xvii. part 1) of the Fournal of the 
North China Branch of the Koyal Asiatic Society contains a 
short article by Dr. Guppy, R.N., on the Geology of the Neigh- 
bourhood of Nagasakt, and a few notes on the South Coast of 
Saghalin, by Mr. Anderson. The principal paper, occupying 
180 pages, is on Annam and its “Minor Currency, by M. Toda, 
Besides the portion devoted to numismatics, the author gives a 
short historical and geographical account of Annam, which 
should be valuable at the present time, when public attention is 
being strongly drawn by political events to these regions, Of 
the remaining papers, one, by Mr, Giles, discusses Chinese 
Composition; the other, by Dr. Hirth, describes a manuscript 
work written at the end of the last century, referring to the 
manner ın which the Customs dues on*fo®eign goods were then 
levied at Canton. It is called the ‘‘Hoppo” book, ‘‘ Hoppo” 
being the te popularly given, even now, by foreigners to the 


principal native chief, or commissioner, of Customs at Canton. 
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THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus @ ) from 
India, presented by Mr, W. Percy Laing; a Black-headed Lemur 
(Lemur brinneus £), a Black Lemur (Lemur macaco 2) frêm 
Madd&ascar, presented by the I Company 3rd Battalion King’s 
Royal Rifles; two Leopards (Felis pardus 6 2) from India, 
presented by Lady Brassey; a North African Jackal (Canis 
anthus) from Tunis, presented by Capt. W. F. Wardroper ; two 
Mexican Sousliks (Spermophelus mexicanus 8 2) from Mexico, 
presented by Mrs. Simmonds ; a Great Eagle Owl (Budo maxi- 
mus), European, presented by Mr, R. Leigh Pemberton; a 
Martinique Waterhen (Porphyrio martinicus) from Venezuela, 
presented by Mr. F. L. Davis; a Common Squirrel (Seiurus 
vulgaris), British, presented by the Hon. L. W. H. Powys ; two 
Raccoon-like Dogs (Vycterentes procynides) from North-Eastern 
Asia, purchased. 





OUR ASTRONOMICAL COLUMN i 


COMET 1882 6,—A number of very beautiful photographs of 
the great comet have been received from Mr. Gill during the 
past week. Several of them are remarkable for the amount of 
delicate detail that is brought out. Mr. Gill writes: ‘‘ These, 
photographs are interesting, not only as pictures of the comet, 
but they appear to me to show the possibility of making, with 
very little labour, a photographic Durchmusterung of the hea- 
vens.” One of them taken on November 8 was exposed two 
hours, and shows all the 8th magnitude stars and the cutious 
envelope extending 4° or 5° beyond the nucleus, ‘This envelope 
was barely visible either to the naked eye or in the telescope, 

Both Mr. Gilland Dr. Elkin had made a careful search for 
the cometary body seen within a few degrees from the nucleus of 
the great comet, by Prof, Julius Schmidt at Athens. 

e have more than once pointed out that calculations based 
upon such observations as were available here at the time of 
writing, indicated sensible disturbance of the comet’s motion at 
the perthelion passage. It is right, therefore, that we should 
state at once that this inference is hardly countenanced by calcu- 
lations made by Mr. Finlay and Dr, Elkin at the Cape, who 
have had the advantage of more numerous, and probably in 
general more accurate and uniform series of observations. Mr, 
Gull writes: ‘The great comet is a puzzle, The whole question 
of its orbit now turns on which point of its nucleus should be 
observed. So long as the nucleus was single, ze, from Septem- 
ber 8 to September 28, Dr. Elkin has been able to represent its 
motion by parabolic elements within 3” of observation. But 
after September 28 matters change; the head begins to break 
up. What we took for the principal nucleus is no longer the 
centre of gravity. Finlay and Elkin’s original elements are now 
nearly 2' out. Elkin’s subsequent elements founded on observa- 
tions September 8 to 28, give a place corresponding nearly with 
the end of the elongated nucleus (about 14° long) furthest from 
the head. Now (November 21) the nucleus is getting very ill- 
defined. We have done the best we can in the matter, and 
shall continue the best observations we can, as long as the comet 
1s visible,” ° 


Comer 1882 ¢(Barnard, September 10),—From an approxi- 
mate orbit calculated by Mr, Hind, and communicated to Mr. 
Gill at the Royal Observatory, Cape of Good Tope, which 
reached him on November 11, this comet was found the same 
evening, and was observed on the meridian on several days up 
to Novembei 19. The first position from a lower transit ıs as 
follows :— 

RA Decl. ° 
Noy, rr 12h. 33m. 218.°74 — 65° 57 283 

Mr. Gill’s observations will allow of a much better determina- 
tion of the orbit of this comet, than could have been made from 
the European observations alone; the comet arrived at peri- 
helion on November 13, 








‘GEOGRAPHICAL NOTES 


MR? Joseps THOMSON sailed yesterday for Zanzibar as leader 
of the Geogrgphical Society's Expedition to Mount Kenia and 
the East Coast of the Victoria Nyanza. Mr. Thomson expects 
tq be away for two years. 
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THE new number of the Deutsche Geographische Blatter con- 
tunues the interesting account by Dr. Arthur Krause of the 
researches of himseéf and his brother in the Chukchi peninsula 
and Alaska; there is, besides, a separate catalégue of the ethno- 
logical collections, and a short paper by Dr. Kuntz of the plants 
collected. The number contains a useful paper on South New 
Guinea from the observations of D’Albertis, Moresby, Mac- 
farlane, amd others. In the Zeitschrift of the Berlin Geographical 
Society are several papers of interest. Major Lovemann gives 
the leading results of the new survey of Russia, which is being 
carr.ed out ; Dr. Hann examines the data of Dr. Rhollt’s for the 
altitudes in the oasis of Kufra; Herr G. A. Krause gives some 
account of the Saharan town of Chat, which is followed by an 
abstract of the census of Bulgaria ; and a preliminary account of 
Prof, Haussnecht’s Oriental travels, Dr. W. Gotz contributes a 
valuable paper on a subject which 1s taking great prominence in 
Germany—commercial Geography, while Dr. Reiss contributes 
an analysis of recent researches in some tributaries of the 
Amazon, Inthe December number of the Deutsche Rundschau 
for geography and statistics (Vienna, Hartleben), we have the 
conclusion of Baron von Lehnest’s paper on hise Land Forma- 
tions in the Lunda region, the first of a series of pictures from 
East Africa, by Karl Berghoff; a short paper on the distribution 
of islands, and a biography of Mr. A. R. Wallace, with a good 
portrait, The number contains many other short papers and 
notes, 


THE new quarterly. number of the Buletin of the Paris Geo- 
graphical Society reports at length several important papers : 
Commander Gallieni gives an account of his mission to the 
Upper Niger and Segou, with a map and several interesting 
illustrations, some of which show curious formations, suggesting 
the buttes of some of the North American rivers, M. A. 
d’Abbadie has a useful paper on the spelling of foreign words ; 
M. Jules Garpier an account of his excursion to the country of 
the Don Covsacks; M, M. Biollay, a paper on Finland; M. 
Dutreuil de Rhins, on Père Creuse’s journeys to Southern China ; 
M. Romanet du Caillaud, notes on the Ting-Kimg; and M. 
Theodore Ber the first part of an elaborate paper on the 
Titicacon valley of Tiahuanaco. 7 


THE December number of Fetermann's Mittheilungen con- 
tains some supplementary information by Dr. Junker on his 
Welle explorations, in addition to the letters already referred to. 
Herr R. A. Hehl contributes a geographico-geological sketch 
of the Brazilian coast-lands between 20° and 23° S. lat. Along 
with the chief results of the Hungarian Census is an excellent 
series of statistical maps showing the various aspects of the 


figures. Signor P. Gialu-si contributes an interesting paper on |- 


the changes which have resulted from recent geological action in 
an Istrian valley, while Herr Heh] gives a detailed account of 
the German colomes in South Brazil. 


THE Carpathian Club, which was formed at Hermannstadt 
(Transylvania) after the pattern of the Alpine Club in 1880, 
having for its object the study and minute investigation of the 
mountains of the country, as well as the endeavour to direct the 
attention of tourists to that region, already numbers no less than 
1200 members, Itis divided into nine sections, Quite recently 
the second year-bowk of the Club appeared, which contains a 
number of valuable scientific papers, as well as descriptions of 
tours in the Carpathian Mountains, 


e 
SCHWEIG#R-LERCHENFELD’S interesting work ‘Die Adria,’ 
has just been completed in twenty-five parts, and published by 


' Hertleben of Vienna. The fact that the eastern coasts of the 


Adniatic are so little known by the general traveller, renders the 
book valyable, In an appendix the commerce of the Adriatic, 
as well as the fisheries, are spoken of, and an excellent map 1s 
added to the work. 





THE ROYAL SOCIETY? 
II. 

THE subject of the Circumpolar Observations "mentioned in 
my address last year, was since that time brought more 
formally before our Government by that of Russia. At the 
7 Address of the President, William Spottiswoode, DeC L, LL.D; 
delivered at the Anniversary Meeting, November 30, 1882 Con*inued from 
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request of the Treasury, the Presidgnt and Council, after con- 
sultation with the Meteorological Office, advised as follows :— 

‘* The’ object of* the undertakingeis tq throw light on the 
influence of the great yaccessible regon surrounding the pole on 
the meteoyology and ma@netism of*the earth. With this view 
it is profosed to take simultaneous observations at a chain of 
circumpolar stations for a full year at least. si 

“A chain ofenot less thaa eight ‘stations will be occupied 
independently of any co-dperatign -by this country. This chain, 
however, leaves a gap of go° in longitudė in the northern part of 
America, the centre of which would be advantageous]y occupied 
by a station in the Dominion of Canada, The valug of the 
results will be greatly enhanced by the addition of this lnk to 
the chain Independently of this, such a station would be of 
great value as being of a continental character, in contrast with 
the other stations, which are in close proximity to the coast. By 
choosing for the station dhe of the forts of the Hudson’s Bay 
Company, no great outlay need*be involvegl in itg occupation.” 

The point first proposed was Fort @ood Htpe; nea? the mouth 
of the Mackenzie River ; but it was found too late to erect the 
necessary huts and to transport the party and its proviions there 
during the present season. Fort Simpson, on thee same river, 
was next suggested. Guided by considerations of facilities of 
access and sustentation, the Committee came to the conclusion 
that either Fort Rae or Fort Providence, or®Giat Slave Lake, 
is to be preferred to Fort S@@mpson, with which the former forts 
nearly agree in latitude; and accordinglyethe President and 
Council recommended one of these. 

. “Yn framing an estimate, it was thought well to assume that 
the expedition might Jast a year and eight months, so as to allow 
a sufficient margin for travelling to and from the stations and for 
possible detention in ‘waiting for the Hudson’s Bay Company’s. 
brigade. It is calculated that the cost might be safely estimated 
at 3,000’, which would include salaries of one officer and three. 
men ; journey of the party from England and back, including 
reasonable baggage ; rations, allowances, and all other expenses, ”” 

To this communication the following reply was received :—  ~ 

“My Lords have to thank you, and the Committee whom the 
Council appointed to advise them in the matter, for the valuable - 
information contamed in Dr, Michael Foster’s letter of the 16th 
ultimo. Acting upon that information and upon the advice of 
the Royal Society, Her Majesty’s Government have decided that 
this is an object on which public money may properly be employed 
and they are prepared to ask Parliament to provide a total sum’ 
not exceeding 2,500/. for the purpose. My Lords understand 
that there is good reason to hope that the balange required to 
make up the total estimated tost of 3,o00/. will be forthcoming 
from other sources, j Lf 

“I am to ask whether the Roya] Society would be so good as 
to take charge ofthe Expedition under similar conditions to 
those under which the Transit of Venus Expedition is being con- 
ducted ; accounts of the expenditure chargeable to the Parlia- 
mentary grant being rendered to this Department. The choice 
of stations, the appointment of observers, and the methods.of 
procedure would be left entirely to the Sofiety, subject to the 
condition that the total amount chargeable on public funds does 
not exceed 2,5007, My Lords understand thatit ẹṣ expected that 
not more than 1,500/. of this amount would come in course of 
payment during the present year, and they will present estimates 
to Parliament for 1,500/, and 1,000/. at the proper times,” 

The Canadian Government has since promised a contribution 
of 4,000 dollars towards the expenses of the expedition. 

A committee, consisting of the President, Dr. Rae, Sir George 
Richards, Mr. R. H. Scott, and Prof. Stokes, was accordingly 
appointed to superintend the expedition, which, comprising 
Captain H. P. Dawson, R.A. in command, Sergeants J, 
English and F. Cookesley as 8bservers, and W. Wedenby, as 
artificer, left England on May 11, for Quebec, was heard of at 
Fort Carlton on 27th June, and was about to proceed the next 
day for Green Lake, on the way to Portage Loche. It was still 
not quite certain whether it might not be necessary to push on to 
Fort Simpson, on account of insufficient accommodation, as well 
as lack of time and materials for building at Fort Rae. 

Two parts of Mittheilungen der Internationalen Polar Com- 
mission have been published, contaming full particulars and 
instructions relating to the whole circumpolar scheme. 

The geological, nftnerslogical, and botanical collections, 
formerly m the Museum in Bloomsbury, have been properly 
arranged in the new building in Cromwell Road, and are on 
exhibition in their respective galleries. A commencement has 
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been made in the transfergof the zoological collections. The 
osteological specimens, hitherto packed out of sight jn an 
obscure vault inthe basgnent of the old Museum, have been 
safely removed to the’ new building, and gre now exhibited ina 
large and well lighted gallery. The qpllection of shells, which 
occupied the flopr space of the long easterif gallery i Blooms- 
bury, is now suitably exhibited at South Kensington. Sé&me of 
the corals have been renfoved, in grder to cleag the way for the 
removal of other specimens ; and many of the stuffed quad- 
rupeds and mammalian skins which had been stowed away 10 
the old Museum basement afe now in the new repository. 

The removal of the general collectjon of mammalia, of the 
birds, of the entomological specimens, and those of British 
zoology, will not be undertaken until after the coming winter. 
The fittings for the galleries prepared for them are not fully 
completed, The detached building designed for the specimens 
preserved in spirit cannot be made®ready for their reception 
before the opening of next sprmg, It is, however, expected that 
the whole%f the zeological collections will have been transferred 
to the new Museum by the end of June, 1883. 

The subject of Technical Education has continued to be pio- 
minently ueder the notice of the country durmg the past year. 
The appointment of a Royal Commission on Technical Instruction, 
to which I have previously referred, has done much towards 
awakening the énterest of manufacturers, and exciting curiosity 
in iegard to the efforis that are dng made abroad to improve 
the education of axtizans, The Commissioners issued in March 
jast their first Report, which dealt exclusively with primary 
education and apprenticeship schools. The Commissioners 
expressed an opinion adverse to the establishment of appientice- 
ship schools in this country ; and in this view they are supported 
by nearly all our large manufacturers, and by the action of the 
City and Guilds of London Institute for the Advancement of 
Technical Education, At the request of the Executive Com- 
mittee, I myself gave evidence before the Commission, explaining 
generally the objects-of the City Guilds and Institute; and 
describing the progress already made towards their attainment. 
As a member qf the Executive Committee of this Institute, I 
have watched its progress with interest, and have observed with 
satisfaction that its scheme of Technical Instruction is being 
gradually matured. The general Examinations in Technology 
undertaken by this Institute, were held in May last at 147 centres 
in 37 subjects, Of the 1,972 candidates who presented them- 
selves for examination, 235 passed in Honours, and 987 in the 
Ordinary Grade. In 1881, 895 candidates passed, showing,an 
increase of 307. The Examinations were held this year for the 
first time under the revised Regu¥tions, which appear to have 
worked very <catisfactoidy. Two points deserve notice with 
respect to these Examinations. Th the first place, the Institute 
experiences very great difficulty in obtaming properly quahtfied 
teachers, The applicants are either practical men working in the 
factory, oy at their trade with no scientific knowledge whatever, 
or men possessing a véty elementary science knowledge, and 
little or ng prgctital acquaintance with the details of the industry, 
the technology of hich they profess to understand. In order 
to indicate the kind of qualifications required in an ordinary 
technical teagher, the Institute has inserted ın its programme a 
paragiaph to the effect that persons who are engaged in teaching 
science under the Scignce and Art Department, atd who at the 
same time have acquired a practical knowledge of thei: subject in 
the factory or workshop, may be iegistaed as teachers of the 
Institute, The second point calling for consideration is the fact 
referred to in the Report of the Directars,—that of the 1,220 
candidates who, this year,-passed the examinations, most of 
whom are workmen or foremen in various branches of industry, 
not more than 450 are qualified to receive the full Technological 
Certificate, by having previously passed the examinations of the 
‘Science and Art Department in certgin science subjects. This 
fact clearly’ indicates that widely beneficial as has been the 
action of this Department of State, there is still a large field for 
its influence among the population who are engaged in manu- 
facturing processes, and desire to receive Technical Instruction. 

One of the most s&tisfactozy results af the Examinations of 
the City and Guilds of London Institute is the impulse they have 
given to the establishment, in different parts of the country, of 
properly equipped technical schools. At Manchester, Preston, 
Dewsbury, Hawick, Sheffield, Leicestergand other places, efforts 
have been made during this year towards organising schools for 
the technical instruction ‘of artizans and others in the appligation 











grant of soo/. has been made by the Institute, to be followed by 
an annual contribution for a lumited period of 300/., towards the 
establishment of technical classes in connection with the 
University College ; and at Manchestera subscription of 2007, a 
year has been promised to assist the funds now being raised for 
the tonversion of the Mechanics’ Institution into a Technical 
Schco], The attention of the Council has been greatly occupied 
of late with ariangements for the opening of the Finsbury 
College. Classe¥ in Electrical Engineering and in® Technical 
Chemistry, have been carried on for nearly three years in 
temporary 10oms belonging to the Cowper Street Schools. The 
attendance at these classes has been eminently satisfactory, much 
more so than could have been anticipated. During the past 
session 960 class tickets were sold at fees varying from $s. to 12s. 
The staff of the College has recently ‘been doubled by the 
appointment of a Professor of Mechanical Engineering, and a 
Head Master to the new Department of Applied Art, the 
establishment of which, as I stated last year, was then under 
the consideration of the Committee. “In January next, it is 
anticipated that the new building in Tabernacle Row, which is 
already nearly completed, will be opened for the reception’ of 
students. The programme of instruction, prepared by the 
Director and the Professors of the College, has been for some 
time under the consideration of the Committee, and it is hoped 
that in the mstruction given in this College will be found the 
realization of a very important part of the Institute’s Scheme of 
Technical Education. 

Grants to the Technical Science Clas-es at University College 
and. King’s College, London, to the Horological Institute, to the 
School of Art Wood Carving, and other institutions, have been 
continued during the past year. S iaer Ai 

The Technical Art Szhool in Kennington Park Road, estab- 
lished and maintained by the Institute, has been satisfactorily 
attended ; and. a proposition is to be brought before the Com- 
mittee for supplementing the teaching of this school by technical 
science classes, with a view of establishing in®the south of 


'London'a Technical College for Artizans, similar to the one 


about to be opened in Finsbury. ; 

The building of the Central Institution or Technical High 
School in Exhibition Road, the foundation stone of which was 
laid by H.R.H. the Prince of Wales, President of the Institnte, 
in July, 1882, is rapidly advancing and promises to be completed 
within a year. It is not expected, however, that this school will ' 
be ready for the reception of the students before the commence- 
ment of the session 1884-5. Meanwhle, the Council and 
Committee are fully occupied with the development of other 
paits of their scheme, 

In forwarding the Report of the Meteorological Council to 
the Treasury in December last, the President and Council took 
occasion to remind their Lordsbips that the arrangement for the 
organisation of the Meteorological Office generally, in May, 1877, 
would terminate with the then financial year, The Treasury, in 
reoly, asked the advice of the Royal Society. After consultation 
with the Meteorological Council on various points connected 
with the subject, the President and Council reported fully to 
the Treasury, and concluded with the following general recom- 
mendation: ‘* The President and Council beg leave to express a 
hope that the constitution of the Meteorological Council may 
remain unchanged, and that the same gentlemen who have 
hitherto performed its duties and admunistered irs funds with 
such intelligence and judgment may be disposed to continue 
their labours.” To this rgzommendation the Treasury cordially 
assented ; deciding at the same time that no peod should be 
fixed to the Meteorological Council for their tenure of office, 
but that it might be terminated by either party at any time on 
twelve months’ notise. 

The Meteorological Office has completed during the past year 
a series of charts of sea-stirface temperature, for the three great 
oceans of the globe, and for the representative months of 
February, May, August and November. The work, which is 
now in the course of publication, will consist of twelve large 
charts, for the Indian, Atlantic, and Pacific Oceans respectively; 
and of four ona reduced scale, showing, for the four months, 
the isothermal lines of sea-surface temperature over the entire 
globe. In the prepara-ion of these charts, all the observations 
existing in the Log Books of the Meteorological Office, and in 
the Remark Books of the ships of Her Majesty’s Navy, have 
been empleyed, as well as the information which has been 
already reudered accessible in scientific memoirs, and in the 
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substantially With those which have been already given for the 
months of February and August, in the wind and current charts 
published by the Hydrographic Department of the Admiralty ; 
but as the present s€ries 1s founded on a much larger number of 
obServations than have ev&r before been available for a similar 
purpose, it may fairly be regarded as a valuable contributio? to a 
not unimportant part of terrestrial physics. Between the limits 
of 50° north and 50° south latitude, the mean annual surface 
temperatufe, so far as it can be deduced from the data now 
available, appears to be 74°"9 T. for the Indian, 69° § F, for the 
Atlantic, and 68°°6 F. for the Pacific Ocean. The North 
Atlantic is 4°°6 F. warmer than the South Atlantic Ocean ; the 
corresponding difference m the case of the Pacific Ocean is only 
r8 F. 

Among other contributions to Ocean Meteorology, which the 
past year has produced, I may mention (1) the Physical Charts 
of the Atlantic Ocean, published by the Deutsche Seewarte, at 
Hamburg ; (2) the second volume of the narrative of the voyage 
of H.M.S. Challenger, containing the magnetical and meteoro- 
logical observations ; and (3) a report by Captain Toynbee, 
F.R.A.S., on the Gaies of the Ocean District gdjacent to the 
Cape of Good Hope, which completes the discussion by the 
Meteorological Council of the meteorology of that tempestuous 
part of the sea. 

The meteorology of our own country has been actively studied 
during the year. The Scottish Meteorological Society have 
given in their Journal a series of monthly pressure charts for the 
British Isles, together with a revised edition of the temperature 
charts ‘already published by them in 1871. The charts now 
embody the results of observations extending over a period of 
twenty-four years; the revised edition, as well as the original 
publhcation,, ae due to the indefatigable activity of Mr. 
Alexander Buchan, F.R.S.E., the Secretary of the Scottish 
Meteorological Society. An atlas of convenient size, intended 
for the use of observers yn the United Kingdom, and conveying 
similar mnforrfation derived from data partly different, and quite 
independently discussed, has Feen already prepared by the 
Meteorological Office, and will immediately appear. 

It is a fact now universally recogmsed that the greater part of 
the changes of weather which are experienced in the British Isles 
are occasioned by travelling areas of excessive or defective 
atmospherie pressure, which arrive at our shores from the 
Atlantic Ocean, The importance of a systematic study of the 
weather of the North Atlantic being thus indicated, the Meteoro- 
logical Council have resolved to undertake the preparation of 
synoptic weather charts for the thirteen months beginning Ist 
August, 1882, and ending 31st August, 1883, and have issued a 
special appeal to the British shipping interest for active’ co- 
operation during that period. It 1s satisfactory to know that this 
appeal has not been fruitless, and that there is every prospect 
that the number of observations available for the discussion will 
exceed 200 per day. : 

This is, perhaps, the proper place to make mention of some 
‘results having an important bearing on meteorology, obtained by 
Prof, Tyndall in the course of a larger research on the action of 
radiant heat on gases, 

By methods which he has applied to gases and vapours 
generally, Tyndall has established anew the action of aqueous 
vapour upon radiant heat, and the sensibly perfect diathermancy 
of dry atmospheric ir. The phenomena of solar and terrestrial 
radiation are profoundly modified by the presence of aqueous 
vapour in the earth’s atmosphere, thg temperature of our planet 
being thereby rendered very different from what it would 
otherwise be. ; 

The celebrated experiments of Patrick Wilson, wherem were 
observed a rapidity of radiation and a refrigeration of the 
earth’s surface previously unknown, are explained by the fact 
that whefi they were made, the amount of aquecus vapour in the 
air was infinitesimal, the unhindered outflow of heat towards 
space beng correspondingly great. The sagacious observation of 
Six and Wells, that the difference between the surface tempera- 
ture and that of the,air a few feet above the surface, on equally 
serene nights, 1s greatest in cold weather, is explained by the 
fact that, when the temperature is low, the agent which arrests 
the sw face radiation is dimmished in quantity. Wells, more- 
over, found that the heaviest dews were deposited on nights 
when the difference hetween atr temperature and surface tempera- 
ture was small; while the greatest difference betygeen the two 
temperatures was observed on nights when the deposition of 
dew was scanty. The explanation offered by Tyndall is this :~ 
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copious dew indicates abundant vapour ; and abundant vapour, 
by arresting the terrestrial rays, prevents the refrigeration 
observed indrieraiw, Strachey’s ablediscussign of observations 
made at Madras, pomp di-tinctly to the action of aqueous vapour 
on the radiation both of the sun and of the earth; while the 
experimafits of Lege, Hennessey, Hull, and other distinguished 
men, *which were long considered enigmatical, are regdily 
explained by a reference to thg varying*quantities of vapour with 
which the atmosphere ie charged, on days of equal optical 
transparency. The interesting observations of Desains and 
Branley, made simultaneously on the Rigi and at Lucerne, are 
well worthy of mention here. The difference of level between 
the two stations is 4,756 feet, and within this stratum 17:1 per 
cent. of solar heat was proved to be absorbed, This absorption 
being due to aqueous vapour, 1s tantamount to the transmission 
of the sun’s rays through a layer of water of a definite thickness, 
A sifting of the rays woui be the consequence, and on @ priori 
grounds we should infer that the percentage transmission through 
water at Lucerne must be greater shan ow the sumit of the 
Rigi. This was the exact result established experimentally by 
Desains and Branley. H. Wald, the distinguished Imperial 
Astronomer of St. Petersburg, basing his statement on experi-_ 
ments made by himself according to Tyndall’s method, has 
expressed the opinion ‘‘that meteorologists may, without 
hesitation, accept thts new fact in their endeawours to explain 
phenomena which hithertoglgwe remained more or less enig- 
matical.” The correctness of this statementgis illustrated by the 
foregoing examples, to which, if necessary? many more might 
be added. 

At the recommendation of the Committee on Solar Physics of 
the Science and Art Department, a grant of 350/, was made from 
the Saciety’s Donation Fund to Captam Abney and Mr, Lockyer 
in aid of their proposed observations of the total eclipse of the 
sun at Thebes in May last. Unfortunately the state of Captain 
Abney’s health precluded his taking part in the expedition ; but 
Dr, Schuster generously undertook the conduct of his observa- 
tions, and, notwithstanding the short time remaiming for 
preparation, he carned them outin the most satysfactory manner. 

Thiee photographs of the corona itself were obtained during 
the eclipse. They show that the corona had the characteristic 
features observed during the time of the maxima of sun-spots. 
The long streamers in the plane of the ecliptic seen during sun- 
spot minima were absent, and the corona showed much disturb- 
ance. A bright comet appeared in all the photographs at & 
distance slightly less than a solar diameter. 

A complete photograph of the spechum of the prommmences 
and the corona was for the fist time obtained. Thè prominences 
give a spectium in which the lines of qalcium bear a conspicuous 
part by their intensity. The*ultra-violet hydrogen lines, photo- 
graphed in star speptra by Dr, Huggins, weie seen, as well as a 
munber of unknown lines, 

The corona gives a very complicated spectrim, Close to the 
limb of the sun the.spectrum was so early continuous and so 
strong as to hide any lines which might hve betn present. 
Further away the continuous spectrum fades off, fhe solar group 
G appears as an absorption line, and a large number of coronal 
lines hitherto unobserved appear in the ultra-violet, 

In addition to these photographs one was obtamed in a camera, 
in front of whose lens a prism was placeg without a collimator. 
This photograph allows us to study tbe spectra of different pro- 
minences. As the picture was pioduced on one of Captain 
Abney’s infra-red plates, all the tints of the prominences ranging 
from the ultra-red to the ultra-violet made their impressions, 
and some interesting differences in the spectra of different pro- 
minences can be noticed. A 
` But, beside taking part in this expedition, Mr. Lockyer has 
continued with unwearied persqverance his observations on the 
spectra of solar prominences and spots, and has recently com- 
bined with these the results obtained by him during the late 
eclipse. During this eclipse he made naked eye observations, 
which he considers to be of a crucial character between the two 
rival hypotheses regardmg the nature of the sun’s atmosphere, 
The results of this investigation have in ls opinion considerably 
strengthened the views which he first put forward in 1873 on the 
constitution of the solar atmosphere, A statement of these views 
will be found im a paper by him recently recd before the Society. 

In the present state af the que: tions there raised, st must I think 
be admitted that, after giving all due weight to the facts and 
reas@nings adduced by Mr, Lockyer, additional and varied 
ofservations are greatly to be desired ; and that no opportunity 
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reasonably available, for adding to our knowledge of the subject, 
should be neglected. And, therefore, without commifting 
-myself or the Society to the support of any particular proposal 
-or expedition, I think’ it may be fairly claimed as a primd facie 
duty on the part of the present generation: to obtain as many 
faithful records of the various phenomena occurring dafing: solar 
eclipses as possible. i 

From a discussion of the*meridiąn observations of, Mars made 
during the favourable opposi thon of 1877, at Washington, 
Leiden, Melbourne, Sydney, and the Cape, Prof, Eastman has 
deduced the value gr 
though considerably larger than any’qf ‘those found by other 
methods, agrees closely with that obtained by Mr. Downing, in 
1879, from the mendian observations of Mars at Leiden and 
Melbourne, as well as with the values found from similar observa- 
tions in 1862. In this investigation, Prof. Eastman rejects the 
observations at Cambridge, United States, as they were made in 
a slightly different manner, and gives (in combination with 
MelbournePa very large vabue for the solar parallax, viz., 9”°138. 

The detailed account of the British Observations of the Transit 
of Venus, 2874, was published at the beginning of the year, and 
the observations of the transit made at colonial observatories 
have been recently printed in the Memoirs of the Royal 
Astronomical Society. 

The Transit of Mercury last November was well observed in 
Australia and other places, and tlasmesults are of special interest 
in connectior withe | the late Transit of Venus. The discord- 
ances -in‘the times*of internal contact recorded by different 
observers seem to show that such observations are subject to 
much uncertainty. 

An important memoir on astronomical refraction has been 
lately published by M. Radau, who, af: er a discussion and com- 
parison of previous theories, gives formulæ and tables for 
refraction, in which allowance may be made for difference in the 
rate of decrease of temperature with the height above the earth’s 
surface’ at different seasons of the year. M. Radau also dis- 
cusses the case in which the-surfaces of equal temperature in the 
atmosphere are inclined to the earth’s surface. ` 

A new map of the solar spectrum, , containing a much! larger 
number of lines than are shown in ‘Angstrom’ s classical normal 
spectrum, has been published by Prof. Vogel in the publications 
of the new Astrophysical Observatory at Potsdam. In this 
work Prof, Vogel has bestowed great care on estimates of the 
breadth and- intensity of each line.’ In the ‘same volumes are 
given: the: results of Prof. Spérer’s sun-spot ' observations at 
Auclam from 1871 to 1879, in continuation of those for the 
years 1861 to “1870, previously pu@lished. From a comparison 
of the rotation-angles: fo» 78 spots with’ the’ formula, Prof. 
Sporer finds that the larger deviations are always towards the 
west, indicating that a descending current has brought down with 
it the larger velocity of the higher regions of the sun’s atmos- 
pheré. The law previously deduced by Prof. Sporer, ‘that, 
about the time of, mininflim, spots commence to break out in 
high latitudes, afd that, the. zone of disturbance ‘gradually 
approaches the” equator till at the minimum it coincides with it 
and‘dies away, to be replaced by a new zone in high latitudes, is 
confirmed by the recently published Auclam results, comprising 
(with-Carrington’s series) two' complete spot-cycles. 

In astronomical photography an important advance has been 
made by the successful application of the new processes to the 
nebula as well as to the comets. Prof, Henry Draper and Mr. 
Common have obtained: photographs of the’ great nebula’ in 
Orion, showing considerable detail, and Mr, Huggins and Prof. 
Henry Draper have succeeded in ‘photographing its spectrum, 
Mr. Huggins finds in his photograph a very strong bright line in 
the ultra-violet at wave-length 3730, in addition tò the four 
nebular lines previdusly'discovered. by him'in the visible portion, 
Prof. H. Draper’s photographs do not show this bright ling; 
though they have faint traces of other lines in the violet, and he 
thinks fthatithis' may be dite either to the circumstance that ‘he had 
placed himself on a different patt of the nebula or to his use of 
a refractor with-glass prism, while Mr. Huggms used'a reflector 
and Iceland spar prisfi., The most striking feature of Prof. 
Draper's photographs is perhaps the discovery of two condensed 
portions of thé nebula (just preceding the Trapezium) which give 
a continuous spectrum. 

Prof. Schiaparelli has recently called @tention to a peculiar 
feature on the planet Mars. In 1877"he remarked a numba of 
narrow dark lines, which he called ‘‘canals,” connecting the 
dark spots or so-called: “seas” of the southern and northern hemi- 
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spheres. He now finds that these lines are each doubled, so that 
according to his view the equatorial regions of Mars are covered 
by a network of pairs of parallel straight Jines. It 1s to be 
remarked that though the appearance of Mars as depicted by 
Prof, Schiaparelh differs greatly from. , Previous representations, 
indic&tions of these double ‘‘canals” are to be found m the 
sketches of other observers, es 

’ The two bright. comets of thi» year possess more than usual 
interest. The bright comet discovered at Boston by Wells, on 
March 18th, was the first comét since the spectroscope was 
applied to these objects, which presented a spectrum unlike the 
hydrocarbon type common to all other comets which appeared 
since 1864. The eye observations, as well as its photographic 
spectrum (taken by Mr, Huggins), showed an absence of the 
hydrocarbon spectrum, which was replaced by a brilliant 
contintious spectrum and bright_lines, ‘including those of sodium.’ 

In September, a very brillant comet appeared near the sun, 
It seems to have been discovered indépendently by Ellery, at 
Melbourne, Finlay at the Cape. Mr. Common in this country, 
and also by Thollon and Cruls. . This’ great comet has been 
a brilliant, object in the early mornings during the past two 
months. ‘ On September ‘17th, an observation, apparently 
unique in the history of astronomy, was made by Mr, Gall at the 
Cape, who watched the comet right up to the sun’s limb. It 
could not, however, be detected in the sun, and this circumstance 
of appearing neither bright nor dark when infront of the san, 
appears to suggest a very small substantiality, or great separation 
of the cometary matter, After, perihelion it presented a magni- 
ficent ‘appearance, having a tail 30° long,’ and even on October 
goththe tail covered a space greater than: thé mean distance of 
the earth from the sun. 4 

On October 9th, Prof, Schmidt discovered a nebulous object 
not far from the great comet, thé orbit of which strongly suggests 
a connection in the past with the great comet, This fact is of 
more interest when the-orbits of the great comet of, this year, of 
Comet I, 1880, and of the well-known comet of 1843 are com- 
pared, The very near approach of the great comet to the sun 
will lead astronomers to watch ‘with great interest for its return 
to our system, whatever may be its destiny, to fall ultimately 
into the sun,’ or to disappear throngh a procer of gradual dis- 
integration In the Astronomische Nachrichten, just $ published, 
Prof, Pickering, who has computed the elements ‘of the orbit of 
this comet, states, ‘‘I believe the deviation from a parabola to 
be real, although the corresponding périod may be very long. 
These differences seem. to indicate that the disturbance suffered 
bythe comet in passing through the coronal region could not 
have been great.” 

This comet! presented’ a spectrum similar to that of Comet 
Wells, but while receding from the sun, the bright lines of its 
spectrum became fainter, and then the usual hydrocarbon 
spectrum made its appearance. This observation, taken in 
connection with those of the previous comet, suggests a modified 
condition of an essentially similar chemical constitution. The 
phenomena would admit more easily of explanation if the 
cometary light is supposed to be due to electric discharge as it is 
well known how preferential is the electric discharge when 
several substances are present together in. the gaseous form. ý 

Before leaving this subject, I venture to quote the following 
passage from the Observatory, which puts ig a very clear form 
the speculations now current, on the relation of the present 
great comet to that of 1880; 1843, and possibly 1668. 

“The physical appearange of the comet, which like that of 
1843, and unlike that of 1880, showed at first a dedided nucleus, 
together with the intimation of a period very considerably greater 
than that of the interval from 1880, January. ‘27, the date of peri- 
helion of- the- 1880 ‘comet, suggest that’ ‘perhaps’ the 1843 comet 
suffered disintegration | when at its nearest approach, and that the 
1886 comet was à portion'of its less condensed material, whilst 
the body: of the comet with the principal nucleus, suffering less 
retardation than the separated part, has taken two and a-half 
years longer to perform a revolution. The remarkable discovery 
made by Prof, Schmidt, of Athens, on Ocfober 8, of a second 
comet only 4°°S: W. of the great comet, ad having the same 
motion, would’ seem to confirm this view.” 

The scientific year now concluded has not been so fertile as its 
predecessor in the initiation of great national and international 
underéakings, neither have any of’ those larger enterprises which 
I took occasion to mention last year, such as the circumpolar 
observations’ or the Transit of Venus Expeditions, as yet been 
brought to their final issue, Nevértheless, in some of them we 
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have evidenc that good work is already being done, and in 
the others, of which we have as yet no information, there is no 
reason to doubt that the same is the case. Nor again, in.the 
border-land betwee®n science proper and its applications, have I 
to%ecord anything so' impoftant as the Paris Electrical Exhibition. 
That Exhibition, however, bore legitimate fruit in the EXtctric 
Lighting Exhibition at the Crystal Palace, and in the technical 
experiments lately carried out on a large scale at Munich. 
Perhaps the most prominent feature of the Crystal Palace Show 
was the incandescent light. At Paris that mode of illumination 
appeared to be little more than a possibility, in London it had 
become an accomplished fact. The importance attaching to this 
advance in electric lighting may be measured both by the rapid 
extension of its use, and also by the fact that not a few of our 
leading minds consider that the incandéscent lamp is the lamp 
of the future, not merely for domestic, but even for many other 
public purposes. 

But in another way the present year has witnessed the most 
important step which could have been taken for the promotion of 
electric lighting in this country. The Legislature has passed the 
Electric Lighting Bill, and, so far as legislation, can effect the 
object, it has brought electricity to our doors. Up to this time 
installations of greater or less magnitude had sprung up sporadi- 
cally in many parts of country, in railway stations, manufacturing 
works, and occasionally in private houses. But, compared with 
the lighting of a whole town, or even of separate districts of a 
Jarge city, even the most important of these must be confessed 
still to partake of the nature of experiments ; experiments, it is 
true, on a large scale, and, as I believe, conclusive as to the 
ultimate issue. Indeed,+by multiplication of machines it is 
certainly, even now, possible to increase the lighting power to 
any required extent ; but this can hardly be regarded as the final 
form of solution of the problem, inasmiich as such a method 
would be as uneconomical as it would be to use a number of small 
steam-engines instead of a large one, And when we consider 
that at the tifhe of the passing of the Act in question, there was 
but one machine actually constructed which was capable of 
illuminating even one thousand incandescent lamps (I mean that 
of Edison), we cannot but feel that much remained to be done 
before the requirements of the public could be fully met. Ido 
not mean thereby to imply that the Act was passed at all too 
soon; on the contrary, it has already given just that impetus 
which was necessary for producing installations on a larger scale, 
In illustration*of this, I cannot help mentioning, as the first fruit 
of the impetus, a remarkable machine, by our countryman Mr. 
J. E. H. Gordon, which appears capable of feeding from five 
to Six thousand lamps. 

But beside the impulse above described, the Bill will have a 
scientific influence perhaps not contemplated by its origina] pro- 
moters. Under this Act, for the.first time in the history of the 
world, energy will come under the grasp of the law, will become 
the subject of commercial contracts, and be bought and sold as 
a commodity of everyday use. It is, in fact, far from improbable 
that the public supply of electricity will be reckoned and charged 
for in terms of energy itself. But whether this be literally the 
case or not, a measurement of energy must lie at the root of 
every scale of charge. â . 

And, further, since the Act allows no restriction to be placed 
upon the use of the electricity so supplied, it follows that it may 
be used, and undovbtedly will be used, at the pleasure and con- 
venience of the customer, either for lighting, or for heating, or 
for mechanical, or for chemical purgoses, ‘This being so, it is 
clear that thg public must by this process become, practically at 
least, familiar with the various modes of the transformation of 
force ; andthe Act in question might, from this point of view, 
have been entitled An Act for the better Appreciation of the 
Transformation of Force. 

While offering to the public this new commodity, electricians 
may, in one respect, especially congratulate themselves, namely, 
that their article ıs incapable of adulteration, An electric current 
of a given strength and given electro-motive force is perfectly 
defined, and is idgntically the same whether it comes from a 
Siemens or a Gramme, from a magneto- or from a dynamo- 
machine, or as suggested by an eminent counsel before the Select 
Committee of the House of Commons, from one machine 
painted’ red or from another painted blue 

It has been said, ‘and perhaps with truth, that the electric 
light will be- the light of the rich rather than thatof the poor. 
But in more ways than one electricity may now becgme the poor 
man’s friend. The advantages in avoidance of heat and of 
vitiated atmosphere in workshops and factories have often been 
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pointed out, and may ultimately become an important factor in 
the physical ‘growth and prosperity of our population. But 
besides this, when glectricity is literally brought to our doors, it 
will become possible, by converting it mto motive power of 
limited. extent, to revit some of the small industries which during 
the last half centusy have been crushed by the great manufac- 
turing establishments of the country. There are operations 
which are capable of being carried outeby the wives and farftilies 
of workmen; there are yorfs of small extent which can be 
performed more advantageously*in a small establishment than in 
a large one, and it can hardly fail # be a gain to the community” 
if this new departure shoùld give fresh opportunities for the 
development of our indu&try in these directions, ? 

The Copley Medal has been awarded to Prof, Arthur Cayley; 
F.R.S., for his numerous profound and comprehensive researches 
in Pure Mathematics, ` 

One Royal Medal has geen awarded to Prof, Willam Henry 
Flower, F.R.S. During the Igst thirty years Prof. Flower has 
been actively engaged in extending, ow” knowledge of Com- 
parative Anatomy and Zoology in general and of the Mammalia 
in particular. ; è 

is Memoirs on the Brain and Dentition of the Marsupialia 


“published in the Phil. Trans, for 1865 and 1867, established “ 


several very important points in morphology, and finally disposed 


of sundry long-accepted errors. ~~ 

His paper ** On the Valu the Characters of the Base of 
the Cranium in the Carnivora” (1869), and numerous memoirs 
on the Cetacea, are hardly less valuable additions to zoological 
literature. { 

Prof. Flower has been for more than twenty years Curator of 
the Museum of the Royal College of Surgeons, and it is very 
largely due to his incessant and well-directed labours that the 
museun at present contains the most complete, the best ordered, 
and the most accessible collection of materials for the study of 
vertebrate structure extant. : 

The publication of the first volume of the new Osteological 
Catalogue in 1879, affords an opportunity for the recognition of - 
Prof. Flower’s services in this direction, It contains carefully 


- verified measurements of between 1300 and 1400 human skulls, 


and renders accessible to every anthropologist a rich mine of 
craniological data. ‘ 

The other Royal Medal has been awarded to Lord Rayleigh, 
M.A, E.R.S. 

The researches of Lord Rayleigh have been numerous, and 
extend over many different subjects; and they are all charac- 
terised by a rare combination of experimental skill with mathe- 
matical attainments of the highest order. ° - 

One class of investigations to whigh Lord Rayleigh has paid 
much attention is that of vibrations, both of gases and of elastic 
solds. The results of most of these researches are now em- 
bodied in Lord R&yleigh’s important work on the ‘Theory of 
Sound,” a work which not only presents the’ labours of others 
up to the time of writing in a digesteds and accessible form, but 
is full of original matter. >a ° f 

The subject of vibration naturally leads «n tô a mention of 
other hydro-dynamical researches. Lord Rayleigh bas investi- 
gated the motion of waves of finite height, and in particular has- 
shown that the ‘‘gfeat solitary wave” of our latë Fellow, Mr. 
Scott Russell, has a determinate character ; and he has investi- 
gated the circumstances of its motion to ån order of approxima- 
tion sufficient to apply to waves of considerable height. 

Lord Rayleigh has examined more fully than had previously 
been done the theory of diffracfion gratings, and the effects of 
irregularities ; and also investigated the defining power of opti- 
cal combinations, and its limitation by diffraction and spherical 
aberration. 

He has lately been engaged jn the elaborate re-determination 
of the B.A. unit of electrical resistance. 

The Rumford Medal has been awarded to Capt. W. de W. 
Abney, R-E., F.R.S. Capt. Abney has contributed largely to 
the advancement of the theory and practice of photography by 
numerous investigations. In the Bakerian Lecture for 1880. he 
has given an account of a method by which photography can be 
extended to the visible region below A, which had been 
hitherto but very imperfectly examined by means of the thermo- 

ile, 
Making use of plates prepared with silver bromide in a par- 
ticular molecular condition, Capt. Abney, by means of a diffrac- 
tion*grating containing 17,600 lines to the inch, constructed a 
detailed map of the infra-red region of the solar spectrum ex- 
tending from A down tg A 10,650 (Plate XXXII. Pil, Trans., 
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1880). The lowest limit of*this map was fixed by conditions 
of the diffraction-apparatus, and not by a falling-off of the sen- 
sitiveness of the pkites,at tlis low point; for, when a prismatic 
apparatus was used, photographs were obsained which show a 
continuous spectrum down as far as A 12,000. e n 

In a subsequent paper (Phil. Trans., 1881, p. 887)? Gapt. 
Abney, working with Lieyt.-Col. Festing, R.E , applied this 
new extension of photography to a*research on the influence of 
the atomic grouping in the molecgles of the organic bodies on 
their absorption in the infra-ged region of the spectrum. The 
authors believe that their results indicate, without much doubt, 
that the complex substances they examined can be grouped 
according to their absorption spectra, and that such grouping. 
as far as their experiments go, agrees on the whole with that 
adopted by chemists, They have more confidence in their 
results, as they were careful to select guch bodies as might be 
regarded as typical; but, of course, much patient labour of 
many, for a long period, avill be ne®essary before this new branch 
of physico-chemical r@search*can be regarded as fully established 
in any complete form. 

Capt. Abf&ey has since carried on his work in this new region 
of the spectram at diferent elevations during a recent visit to 
Switzerland. 

The Davy Medal has been awarded to D. Mendeleeff and 
Lothar Meyer. > 

The attention of ehemists had Wt many years past been 
directed to thé relattyns between the atomic weights of the 
elements and their respective physical and chemical properties ; 
and a considerable number of remarkable facts had been esta- 
blished by previous workers in this field of inquiry. 

The labours of Mendeleeff and Lothar Meyer have generalised 
and extended our knowledge of those relations, and have laid 
the foundation of a general system of classification of the ele- 
ments, They arrange the elements in the empirical order of 
their atomic weights, beginning with the lightest and proceeding 
step by step to the heaviest known elementary atom. After 
hydrogen the first fifteen terms of the series are the following, 
VIZ, 2-— . 





Lithium 7 Sodium „a 4. 23 
Berylium ... 9'4 Magnesium 24 
Boron ... I Aluminium  .. 274 
Carbon 12 Silicon 28 
Nitrogen 14 Phosphorus 31 
Oxygen . 16 Sulphur 32 
Fluorine 19 Chlorine 35 

. Petasium .. 32 


-No one who is acquainted. with the most fundamental pro- 
perties of these elements can fail to recognise the marvellous 
regularity with which the differences of property, distinguishing 
each of the first seven terms of this series from the next term, 
are reproduced in the next seven terms. 

Such periodic reappeararfte of analogous properties in the 
series of elements has been graphically illustrated in a very 
striking manner with respect to their physical properties, such as 
melting-points and atomic volumes, In the curve which repre- 
sents the relationg of atomic volumes and atomic weights analo- 
gous elements occupy very similar positions, and the same thing 
holds good in a striking manner with respect to the curve repre- 
senting the relations of meltmg-points and atomic weights. 

Like every great step in our knowledge of the order ofnature, 
this periodic series not only enables us to see clearly much that 
we could not see before, it also raises new difficulties, and points 
to many problems which need investigation. It 1s certainly a 
most important extension of the science of chemistry, 








` UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The examiners for the Natural Science Tripos 
in 1883 are Lord Rayleigh, Mr. Vernon Harcourt (Oxford), Dr. 
A, M. Marshall (Owens College), Dr. R. D. Roberts, Mr. J. N. 
Langley, Mr, L, Fletcher (Oxford) of the British Museum, Mr. 
A, Hill, and Dr. Vines. 

The time for the presentation of the report af the Syndicate 
appointed to frame regulations for the Doctonates of Science and 
of Letters is extended to the end of next term. 

The increased work of the museums and the larger number of 
departments has caused an excess of expenditure over the ordi- 
nary income 30co/, allowed by the Unjversity, during the 
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past year, The expenditure -has included a provision of micro- 
scopes for the morphological and physiological laboratories at a 
cost of nearly 150/4, and a Bianchi air-pumf for the chemical 
laboratory, costing’83/. The balance which has acciued is 8047, 
whichgis asked for as a special grant from the chest. 

Mr. A. S. Shipley, of Christ's College, has been nominated 
to study at the Zoological Station at Naples for the first six 
months of 1383. © 

A Clothworkers’ Exhibition of 52/. 10s., tenable for three 
years, will be awarded by means of the examination of the 
Oxford and Cambridge Schools Examination Board in July 
next, The successful candidate must be or become a non-colle- 
giate student at Oxford or Cambridge. 

There will be an examfnation at Gonville and Caius College, 
beginning on March 9, 1883, for one Shuttleworth Scholarship, 
value 60/. per annum, tenable for three yems, open to {medical 
students of the University, who are of at least eight terms’ 
standing. The subjects are Botany and Comparative Anatomy ; 
practical work will be given as part of the examination. The 
scholarship may Le held with any other scholarship at the Col- 
lege, and a candidate may be recommended at the same time for 
a foundation scholarship. Particulars may be obtained from the 
Rev. A. W. W. Steel, Tutor of the College. 

The following numinations have been made to the Electoral 
Board of the under-mentioned professorships, with varying 
tenure of office to secure due rotation :—Plumian of Astronomy : 
Prof. Stephen Smith (Oxford), the Astronomer Royal, Prof. 
Adams, Mr. Spottiswoode, P.R.S., Prof. Stokes, the Master of 
Caius {Dr. Ferrers), Prof, Cayley, and Mr. Todhunter. Me- 
chanism and Applied Mechanics: Sir John Hawkshaw, Lord 
Rayleigh, Messrs. R. F. Martin, W. Airy, and Coutts Trotter 
(Trinity), the Master of Emmanuel (Dr. Phear), Mr. W. H. 
Besant, and Prof, Cayley. Physiology: Prof. Humphry, Prof. 
Huxley, Mr. J. N. Langley, Prof. Burdon-Sanderson, Dr. 
Vines, Dr. Pye-Smith, Prof. Paget, Prof. Stokes® Knight- 
bridge of Moral Philosophy, Prof. Caird (Glasgow), Mr. Leslie 
Stephen, Mr. J. Venn, Prof. Fowler (Oxford), Prof. Hort, Prof. 
Seeley, Mr. Todhunter, and Dr, Campion, The Boards of 
Physics and Chemistry and of Biology and Geology hape con- 
curred in recommending that students who have passed in the 
Mathematical Tripos may be permitted to enter the second part 
of the Natural Science Tripos without passing in the first part. 
Itis thought desirable to encourage mathematical students thus 
to take up the practical and experimental work in physics re- 
quired df the Natural Science students; at present they have 
not time for studying the elementary parts subjects required of 
the latter. 





SOCIETIES AND ACADEMIES 
LONDON 

Linnean Society, December 7.—Sir J. Lubbock, Bart., 
president, in the chair.—The following gentlemen were elected 
Fellows of the Society:—The Rev. R. Baron, F. O. Bower, 
T. H. Corry, O. L. Fraser, D. Houston, A. W. Howitt, H. 
McCallum, E. A. Petherick, S. Rous, and H. C. Stone.—The 
Rev. R, T. Murray showed specimens of Althwathirsuta, Vicia 
Orobus, and Phlomis fruticosa, obtained by hing last summer in 
Somerset. —Mr. W. T. Thiselton Dyer exhibited and explained 
maps illustrative of the rapid spread of Phylloxera in Spain and 
Portugal, observing that withie the last year quite a wide area 
of the wine-growing districts therein were affected.» He*also exhi- 
bited photcgraphs and made remarks on the Cinchona cultivation 
in Ceylon.—Mr. W. B. Espeut drew attention to some Kola nuts, 
and mentioned their remarkable sobering effects after intoxica- 
tion by spirituous liquors.--Mr. G. Brook read notes on esome 
little known Collembola and the British species of the genus 
Tomocerus. Tullberg refers to their occurrence in Sweden, but 
the four species in question have not hitherto been accorded a 
British habitat.—A paper by J. G. Otto Tepper was read on the 
discovery of above ninety species of Tasmanian plants near 
Adelaide, South Australia.—A contribution by Dr. W. Ny- 
lander and the Rev. J. M. Crombie was read, viz. on a collection 
of exotic lichens made in Eastern Asia by the late Dr. A. C. 
Maingay. Those enumerated were from British Burmah, China, 
and Japan; some are interesting as illustrative of lichen distri- 
bution, and others as new species and varieties,—Remarks on 


fhe genera of sub-family Chalcidiræ with synonymic notes and 


descriptions of new species of Leucospidinee and Chalcidinze was 
a paper by Mr, F. Kirby.—The Rev. R. P. Murray afterwards 
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-made some remarks on cleistogamic flowers of Hoya carnosa, 
producing fertile seed. 


“e Institution of Civik Engineers, December 5.—Sir W. G. 

Armstrong, C.B., F.R.S., president, in’the chair.—The paper 

read was ‘On the Sinking of two Shafts at Marsden, for the 

‘Whitburn Coal Company,” by Mr. John Daglish, M.Inst. C.E. 
e 


EDINBURGH 


Royal Society, December-4.—-The Right.Hon. Lord Mon- 
:erieff, president, in the chair.—The President, in opening the 
-100th session of the Society, gave a brief historical statement of 
its origin.—Obituary notices were read of Mr. Darwin, Prof. 
Emile Plantamour of Geneva, Mr. Charles D. Bell, Dr. Wm. 
Robertson, Sir, Daniel Macnee, Mr. David Anderson of Morton, 
„Mr. John M’Cull ch, Mr. Samuel Rayleigh, and Prof. Spence. 
—The Rev. Dr. W. R. Smith exhibited specimens of Dr. A. 
Guébhardt’s electro-chemical method of figuring equipotential 
‘lines, which had been sent him by the author.—The Astronomer 
Royal for Scotland communicated a.telegram from J. R. Hind, 
of the Mautical Almanac, correcting the time of ingress of Venus 
apon-the sun’s disc, ` 


“PARIS 


Academy of Sciences, December 4.—M. Jamin in the 
chair,.—The President presented to M. Dumas the medal struck 
in honour of the fiftieth anniversary of his election tothe Academy, 
and M. Dumas spoke in acknowledgment-—Presentation of 
tome iii. of the third part of the ‘Recueil des Memoires, Rap- 
ports et Documents relatifs à Observation du Passage de Venus 
sur le Soleil, en 1874,” by M. Dumas.—Réseemé of measurements 
of the Dagnerrian photographs of the Venus transit in 1874 by 
the French Commission, by MM. Fizeau and Cornu, About 
fifty selectep photographs from the four stations were measured. 
by two observers or controlled by an equivalent operation. 
The gq results represent 33,840 independent points. - In a 
table are shown the valnes of .the ratio.of the distance between 
the centres to the sum and the radii for all the photographs 
measured.—-Memair‘on the ‘vision .of material colours in motion 
of.rotation, and on the respective velocities, estimated in figures, 
of circles, one diametrical half of which is coloured and the 
other half white ; velocities corresponding to three periods of 
their motion, from the extreme velocity to rest, by M. Chevreul. . 
—On a letter of M. Speerers relative to a peculiarity of solar 
mechanics, by M. Faye. -If there were surface currents €rom the 


‘solar poles to theequator (as Dr. Siemens’ theory requires), the 


spots should be carried in the same direction. But M. Spcerer’s 
observations for twenty years, and those of Laugier, Carrington, 
and others, agree in showing displacement of spots in latitudes to 
be either ##/ or insignificant ; and if there is any such tendency 
in spots far from the equator, it is rather towards than from the 
poles, The retardation observed in surface rotation towards the 
poles, M. Faye attributes to ascending and descending movements 
in the internal mass.—Notice on a.new optical apparatus for the 
study of flexure, by MM. Loewy and Tresca. ‘It ‘consists of 
three parts (1).at the observer's end a reticule of horizontal wires 
viewed ‘by a lens, before which is a total reflection prism 
throwing lateral light along the optic axis. the eyepiece has also 
movable wires fer measurement ; (2) at the opposite end, an ob- 
ject holder, with stretched horizontal wires, Ulaminated ; (3) in 
the middle, a lens with silvered surface, but transparent at the 
‘centre, apd of such a focus that®it reproduces in‘ the plane of 
‘the reticule before'the eyepicce,"either the image of one set of 
“vires by reflection, or that ofthe other by transparence.—On 
rouget or mal rouge of pigs, by M. Pasteur, This disease, called 


. by Dr. Klein (London, 1878) prreunzo-enteritis of the pig, ‘has de- 


stroved more than 20,000 pigs this year in the Rhone ‘Valley. 
M. Pasteur considers Dr. ‘Klein quite mistaken as to‘the nature and 
properties of the parasite, which is of figure 8 form, and ‘like the 
‘microbe of chicken cholera, but ‘finer, less visible, and quite 
different physiologically. He has found a method or protective 
inoculation.—Researches on the presence of nitric acid and am- 
monia in water and snow dbtained in Alpine ,glaciers "by 'M. 
‘Civiale, by M._Boussingault.—Order of appearance of first vessels 
in the leaves of Cruciferee ; demonstration of'the ‘distinctly ‘basi- 
petal -ramification-in these leaves, ‘by M. Tréctil.—On the con- 
nections -(enchatnements) of the animal world in_primzeval ‘times, 
by M. 'Gaudry. ‘He gives a sketch of the firs? part of a pro. 
jected work on this subject.—Chemical studiet on ‘maize ‘(cone 
tinued), by M. Leplay. ‘This relates to potash and lime-bases 
in organic combination with vegetal acids or tissues -of -mgize 


—On the gallicolar Phylloxera, by M. Henneguy,—On the pen- 
dutum, by M. Lipschitz.—-Formula for determining how many 
prime numbers there are not exceeding agiven number, by M. de 
Jonquiéres,-On a mode of transformation of figures in space 
(continyed), by M. Vaftecek.—On the transmission of an oblique 
pregsute, from surface to interior, in an isotropic and homogeneous 
solid in equilibrium, by M. Boussipesq.—On the effect, of oil 
calming the agitation of thæsea, by’ M. Bourgois, Ol affects the 
breaking of the waves,"but npt sensibly the undulations them- 
selves,—-Method for determinatign of the ohn, based on the in- 


duction by displacement of a magnet, by M. Lippmaun.—On 


the terrestrial inductien of planets, and particularly „on that of 
Jupiter, by M. Quet. The planets probably contam iron. With 
equality of magnetic powers, Jupiter would (next to the sun) 
exercise the greatest induction on the earth, because of its great 


‘volume and rapid rotation; but if its magnetic power were, £g., 


ten times that of the sufi, variations of the compass might reveal 
some of the principal perfbds of that plapet, The compass 
might, within certain limits, show to what point a®planet.is rich 
in iron or magnetic substances.—-On the currents produced by 


-nitrates in igneous fusion, &c, (second note), by Mè Brard, He 


describes an electrogenerative fuel, which, in any hearth, yields 
both heat and electricity ; and an electrogenerative hearth in 
which these agents may be generated with any fuel—On a 
method of transformation of tricalcic phogfh®te into chlorinated 
compounds of phosphor by M. Ribaw.—On a new hydro- 
carbon, by M. Louise. This is named ġæaylemte sitylene, Ceta 
(C,H,)(C.H,)3. It is.got by.making benzyl act on mesitylene in 
presence of anhydrous chloride of aluminium.—On an unalter- 
able linseed powder prepared for poultices, by M, Lailles, The 
oil is eliminated.—-On cerebro-spinal ganglions, by M. Ranvier, 
—On the microsporidia or porospermida of Articulata, by M. 
Balbiani.—The migrations of the puceron of red galls of the 
country elm, by M. Lichtenstein.—Researches on digestion in 
cephalepod molluscs, ‘by M. Bourquelot.—-Geological history of 
the syssidere of Lodran, by M. Meunier.—Reply to a note of 
M. Musset, concerning the simultaneous existence of flowers.and 
insects on the mountains of Dauphiné, by M. Heckel. - 
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DISEASES OF MEMOR Y 
Diseases of Memory ; an Essay i in the Positive Psycholog Y, 


By Th. Ribot. International Scientific Series, Vol, 
XLIII. (London: Kegan Paul, Trench, and Co, 
1882.) 


A WORK on such a subject as this from the pen of 

M. Ribot, cannot fail to be a good work, and 
although in the one which he:has published there is not 
much originality either in respect of facts or of theories, it is 
of value asa clearly arranged “account of what we know 
concerning “the psychology of memory, united with philo- 
sophically wholesome views of interpretation. 

It is first shown that the word memory, as ordinarily 
used, has å triple meaning : “the conservation of certain 
conditions, thejg geproduction, and their localisation in 
the past” (recollection), The iird element here, which 
is most purely a past of consciousness, appears to be an 
element superadded. to the other two. Neglecting it 
therefore in the first instance, the author seeks to “reduce 
the problem to its simplest terms, and try to discover 
how, without the aid of consciousness, a new condition is 
implanted in the organism, ıs conserved and reproduced ; 
in other words, how, memory is formed independently of 
all cognition.” Here it is well shown that all analogies 
drawn from inorganic sources are misleading—such as 
the facts of insolation, photography, &c. “ Conservation, 
the first condition of recollection, is found, but that alone; 
for in these instances reproduction is so passive, so de- 
- pendent upon the intervention of a foreign agent, that 
there is no resemblance to the natural reproduction of 
the memory. Hence, in studying our subject, it must 
never be forggtten that we have to do with vital laws, not 
with physical laws; and that the bases of memory must 
be looked for in the properties tof organic (? organised) 
matter, and nowhere else.” ° 

The first true analogy to be found is that of muscular 
fibre respofiding more éeebly at first to the excitation 
transmitted*by, a’ motor nerve than it afterwards does 
when it bas frequehtly been stimulated, allowing natural 
periods of repose. This is taken to be a true analogy, 
because in nerve as in muscle, “everywhere we perceive, 
with an increase of ackivity and proper intervals of repose, 
an increased power of organic functions.” But even here, 
we think, the objection might fairly be made that the 
analogy is scarcely sound, inasmuch as there is no 
evidence to prove that the increase of power in a muscle 
due to use, is due to an increase in the power’of the 
individual fibres. We think sqme better parallels might 
have been chosen from the region of muscle physiology 
—such, for instance, as the effect of the constant current 
in leaving behind it for several minutes atter ıt has ceased 
to pass through a muscle a change in the excitability of 
the fibres, so that they’are less responsive toa renewal of 
the current in the same direction, and mote so to its pas- 
sage in the opposite direction. The following paragraph, 
however, is in our opinion above all créticism, and should 
be well burnt into the emery of all who write about 
memory. 
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“The true type of organic memory—and hére we enter 
the heart of our subject—must be sought in the group of 
facts to which Hartley has given the appropriate title of 
secondary automatic actions, as O pposed to those autg- 
matic functions which are imie or innate. These 


| secorfdary automatic actions, or acquired movements, are 


the very basis of our every-day existence’. .. In a 
general way it may be said that the limbs and other 
sensorial organs of the adult act with facility only because 
of the sum: of acquired and co-ordinated movements 
which forms for such part of the body its special memory, 
the accumulated capital on which ıt lives, and through 
which ıt acts—just as the mind lives and acts in the 
medium of past exptrience. To the same category 
belong those groups of movements of a more artificial 
character which constitute the apprenticeship of the 
manual labourer, and are called into action in games of 
skill, bodily exercise, &c.” 


The first requisite to the formation of these automatic 
movements is association, the original material being 
provided by primitive reflex actions, which require by 
frequent repetition or practice to be properly grouped, 
some combined and others excluded. Such organic 
‘memory resembles psychological memory in all but one 
point—the absence of consciousness. Thus all the fol- 
lowing features are common to both: “acquisition, some- 
times immediate, sometimes gradual; repetition of the 
act necessary in some cases, useless in others; an in- 
equality of the organic memory according to individuals 
—it is rapid with some, slow, or totally refractory with 
others (awkwardness; is the result of a deficient organic 
memory). With some, associations once formed are 
permanent; with others, they are easily lost or forgotten. 
We observe the arrangement of actions in simultaneous 
or successive series, as if for conscious recollection, and 
here is a fact worthy of careful notice; each member of 
the series suggests what is to follow.” 

Touching the changes produced in nerve-tissue, which 
constitute the objective side of memory, M. Ribot properly 
observes that it is scarcely safe to speculate, as they are 
beyond the reach of histology or of histo-chemistry, though 
facts in abundance prove that some such changes take 
place, and the probability is, as expressed i in a quotation 
from Maudsley, that every impression leaves a certain 
ineffaceable trace; that is to say, molecules once dis- 


x 


- arranged and forced to vibrate in a different way, cannot 


return exactly to their primitive state.’ But over and 
above this particular modification, which may be sup- 
posed to be impressed upon the molecular constitution of 
the nervous elements concerned in an act of memory, 
M. Ribot points out that ghere must be a “second con- 
dition, which consists in the establishment “of stable 
associations between different groups of nervous ele- 
ments.” This, we think, is a most important point, and 
one which, in our author’s opinion, has not hiésherto 
received the attention thatit deserves. In his own words, 
“It is of the highest importance that attention should be 
given to this point, viz. that organic memory supposes 
not only a modification of nervous elements, Juf she 
Jormation among them of determinate associations for 
each particular act, the establishment of certain dynamic 
affinities, which, by repetition, become as stable as the 
primitive anatomical connections. In our opinion, the 
important fedture with regard to the basis of memory is 
not only the modification impressed upon each element,” 
* I 
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but the manner in which a number of elements group 
themselves together and form a complexus.” Thus it 
follows that “a yich and extensive memory is not [merely] 
æ collection of impressions, but [also] añ accumulation of 
dynamical associations, very stable and very respensive 


- to proper stimuli,” 


va 


The essay then proceeds to consider more especially 
the case of conscious as distinguished from organic 
memory :—‘‘ The brain is like a laboratory full of move- 
ment, where thousands of occupations are going on at 
once. Unconscious cerebration, not being subject to 
restrictions of time, operating, so to speak, only in space, 
may act in several directions at the same moment. Con- 
sciousness is the narrow gate through which a very small 
part of all this work is able to raach us... . What has 
been said of physiological memory applies in a general 
way to conscious memory ; only a single fgctor has been 
added.” But ‘dynamical associations have a much 
more important part to play in ccnscious memory than in 
unconscious memory.” 

These we think are the more important of M. Ribot’s 
preliminary considerations’ We have no space to con- 
sider others which follow, ox to enter into the details of 
those diseases of memory which constitute the main 
subject of his work. These diseases are classified under 
the divisions of General Amnesia, Partial Amnesia, and 
Exaltations of Memory. Each of these divisions is 
abundantly illustrated by examples, which, while being 
adduced in corroboration of philosophical views on the 
mechanism of memory, furnish in themselves reading of 
a curiously entertaining kind. We may conclude by 
rendering, in the words of the author’s own summary, the 
general conclusions which he deems his study of the 
diseases of memory to have established :— 


“1, In cases of general dissolution of the memory, loss 
of recollections follow an invariable path; recent events, 
ideas in general, feelings, and acts. . 

“2. In the best-known case of partial dissolution (for- 
getfulness of signs), loss of recollection follows an invari- 
able path ; proper names, common nouns, adjectives and 
verbs, interjections, gestures. 

t3, In each of these classes the destructive process is 
identical. It is a regression from the new to the old, 
from the complex to the simple, from the voluntary 
to the automatic, fram the least organised to the best 
organised. 

“4, The exactitude of the daw of regression, is veri- 
fied in those’ yare cases where progressive dissolution 
of the memory is followed by recovery; recollections 
return in an inverse order to that in which they dis- 
appear. e bd f 

“s, This law of regression provides us with an 
explanation for extraordinary revivification of certain 
recollections when the mind turns backwards to condi- 
trons,of existence that had apparently disappeared for 
ever. i - 

“6, We have founded this law upon this physiological 
principle: Degeneration first affects what has been most 
recently formed ; and upon this psychological principle : 
the complex disappears before the simple, because it has 
not been so often repeated in experience. , 

Finally our pathological study has led us to this general 
conclusion: Memory consists of a process of registration 
of variable stages between two extreme limits, the new 
state, the organic registration.” . 
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EASTERN ASIA 


Ine Fernen Ostgn, Reisen des Grafen Bela Szechenyi in 
den Jahren 187771880. Von Gustav Rreitner, Mitglied 
der Expeditign. wo Vols. (Vienna, 1881.) z 


AFTER rambling for more than thfee years over a 
great part of Japan and China, the forerunners of 
Count Szechenyi’s p&rty yeached the Irawadi delta in 
March, 1880, in ‘such a plight that they were actually. 
refused admission to Jordan's Hotel in Rangoon. The 
expedition was undertaken, not to seek the cradle of the 
Magyar race in Central Asia, as was given out at the 
time, but simply to seek distraction from a heavy 
domestic affliction experienced by the Count in 1876. _ 
It was organised with the disregard, of egonomic conside- 
rations so characteristic of the® openthanded® Hungarian 
nobility, and consisted originally of four members—the 
Count, Balint de Szent Kotolna, philologist, Ludwig von 
Loczy, geologist and Gustav Kreitner, geographer. Un- 
fortunately Balint got no further thay Shanghai, where 
his health completely yygke down. "Hence the linguistic 
results were #4 notwithstanding the sertsational story 
circulated in some American papers regarding a Magyar- 
speaking nomad tribe said to have been discovered in 
the Gobi desert These marauders were stated to have 
captured and condemned the whole party to death. But 
on overhearing them casually exchange a few words in 
Hungarian, the nomad chief, overcome with emotion, fell 
on his knees, and addressed Count Bela “in the purest 
Magyar,” acknowledging him and his associates as their 
long-lost brethren, descendants of the warlike hordes, 
who migrated westwards ages ago, but whose memory 
was still kept alive in the yurts of their Asiatic kinsmen. 
This story throws a curious light on the analogous state- 
ments long current in popular writings touching the Irish, 
Welsh, and Basque-speaking Delawares, Algonquins, 
Guaranis, and other American abongings. The only 
difference is that in these critical times such veracious 
accounts have no longet much chance of surviving their 
authors. ° 

The expedition has found a competent historian in its 
geographer, Gustav Kreitner, wķose chief fault is perhaps 
an excessive Teutonic conscientiousiiess, which omits 
nothing, and leaves little to the imagfnation- of the reader. 
Hence these bulky volumes, mostly going over tolerably 
beaten ground, are apt to grow all the mote tedious that 
the journey was on the whole singylarly free from stirring 
adventures, The camp was broken into and looted 
during the night by some prowling Tanguts in Mongolian 
Kansu; a terrific sandstorm nearly overwhelmed the 
caravan on the skirt of the Gobi; Herr Kreitner on one 
occasion got entangled in the intricacies of the loess 
region in North China; an attempt to penetrate into the 
precincts of a Buddhist monastery at Batang was met by 
a shower of stones from the doughty but inhospitable 
llamas; lastly the train conveying the explorers from 
Prome to Rangoon narrowly escaped the flames of a 
burning jungle in Pegu. But there was little else to 
record of an exciting character, beyond the ordinary 
incidents, mishaps, and hardships of eastern travel. 

On the other hand many opportunities were afforded 
for original observations on the lands and peoples visited 
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the stock of our information on oMiental matters. In 
Yesso the Ainos were car@fully studied by Herr Kreitner, 
whose independent testimony fully confyms this writer s 
-views regarding the*Caucasic affinitieg of those aborigines. 
“That the Ainos have nothing $n cqmmon with the 
Japanese and ‘Chinese is evident even from a tugsory 
glante. The cranial formation is nobler, the forehead 
higher and broader, the promjnent*nose firmer. But it is 
the horizontal position qf their large brown eyes that 
more especially assimilates them to the Caucasic type” 
(p. 318). A minute examination éf the hair resulted in 
the curious discovery that its seeming abundance is due 
rather to its coarse texture than to its denser growth on a 
given square surface. In this regpect it appears to be 
inferior even tg that,of the Japanese, at least on the scalp, 
while the body is*on thè other hand covered with a fur 
coat avergging 40 millimetres in length, and in the ratio 
of about 3q hairs to the square centimetre. The contra- 
dictory statements regarding the Amo complexion were 
shown by a prgctical experiment to be due to the more 
or less grimy state of the gypjects examined. “The 
more I rubbed the lighter became the dark colour of the 
Aino, and the browner grew my hand. How often has 
the complexion of this race been described as darker 
than that of the Japanese, by those who forget to apply 
the test of soap and water !™ (p. 296). 

In this thoroughly practical spirit many other contro- 
versial points, doubts, and mystifications were cleared up. 
The colour of the “button” on the Mandarin’s cap is 
commonly supposed to indicate official rank. But “such 
is not the cases It is a mere decoration or order. Very 
frequently we noticed Mandarins with the red button 
(first and second mark of distinction) taking his place 
after others decorated with the blue (third) or even with 
the gold (eighth) button ” (p. 190). In the same way by 
a series of shrewd calculations based on a few given data 
it is plausikly shown that the population of China has 
been enormously over-estimated, and that instead of 300 
or 400 millions it does not probably exceed 150,000,000, 
or 100,000,000 less than that of British India ! (p. 556). 
In connection with this point, the opium question raised 
by over-zealous missionaries and political free-lances, 1s 
demonstrated t6 be a pure bogus. The practice, not 
always ‘injurious, and in certain fever-stricken districts 
positively beneficial when kept within moderate bounds, 
would seem ‘to be indulged in by not more than 850,oco- 
900,000 altogether., The inveterate opium smokers are 
reduced to about 700,000, or not much more than 4 per 
cent. of the whole population, taking it even at its lowest 
estimate. a 

Archeologists will rejoice to hear that the famous 
Nestorian monument of Signan-fu, hitherto reported as 
Jost or missing” since the Panthay rebellion, has been 
re-discovered by our explorers. For a time neglected 
and overlooked during those terrible times, it has been 
recently set up in a place of honour within the precincts 
of a Buddhist monastery to the west of the city. Three 
impressions of the *well-known inscription were taken, 
together with a copy of another which has lately been 
added to the reverse side of the slab, and which runs 
thus : “A pious Mandarin caused thig stone to be restored 
over twenty years ago, and set up where it now stands.” 
In the same neighbourhood a brick imscribed with the 
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symbol of the Han dynasty was also obtained from a 
pagoda said to be over 2000 years-old. 

From Sining-fu an excursion was made to the monastery 
of Kum-bum, partly for the purpose 8f testing Huc’s 
extraordinary account of the famous tree of Buddhå. 
The result must be told in the author’s words :— 


“ A few steps brought us to the chief temple. Before 
it stood, surrounded by a railing, the tree concernifig which 
the Abbé Huc tells us that its leaves bear the natural: 
impress of Buddha’s likeness and of the Tibetan alphabet. 
We sought ın vain for such phenomena. Neither image, 
nor letters, but a waggish smile playing about the corner 
of the mouth of the elderly priest escorting us. Inanswer 
to our inquiries he informed us that æ long tame ago, the 
tree really produced leaves with Buddha’s image, but 
that at present the miracle was of rare occurrence. A 
few God-favoured men alone were privileged to discover 








such leaves. The last so favoured was a pious Mandarin, 
who visited the monastery seven or eight years ago. Next 
day Count Szechenyi succeeded in finding a leaf on which 
a rude likeness of Buddha had been etched, probably 
with some acid. The lamas allow no one to pluck leaves 
or blossoms from the -ree, and the leaves that fall are 
carefully collected and sold to the pilgrims as a specific 
against affections of the larynx. The tree belongs to the 
Oleacez, and I believe it to be Syringa L. (white lilac), 
which in all probability reached Europe originally from 
China” (p. 708). 

A careful survey was made of the vast region of 
“yellow earth,” to which a total area of at least 360,000 
square miles is assigned in the Hoang-ho basin. The 
origin of this unstratified loess formation is astigned with 
Richthofen to the weathering of the rocks on the lofty 
Tibetan plateaux, combined with the prevailing west 
winds, by which the pulverised particles are wafted east- 
wards, From a rough calculation of the rate of the 
deposit, which ın Shensi was found to attain a thickness 
of 1800 feet, a period of at least 260,000 years is supposed. 
to have been needed to remove the detritus from the 
plateaux to the lowlands. 3 

One of the most cherished objects of Count Szechenyi 
was to reach Lhassa from the east or north-east. But 
like Prejevalsky, Gill, Desgodins, and so many other 
recent explorers, he was baffled all along the Tibeto- 
Chinese frontier line from Kuku-Nor to Batang. Hence 
no new territory was anywhere traversed except a 
small district south- of Batang on the road to Tali-fu. 
Here a fresh -route was struck across the Chung-tien 
plateau, which occupies the extreme west of Se-chuen, 
within the great bend of the Kinsha-kiang. In this Alpine 
region several altitudes were taken, some new wild tribes 
were visited, but no opportunity was afforded of throwing 
any fresh light on the *many interesting hydrographic 
problems which still await solution in South-East Asia. 
At Tatsien-lu these problems formed a chief topic of dis- 
cussion with the Abké Desgodins, who has probably 
more practical knowledge of the subject than ary living 
European. The question was again approached during 
the now familiar route from Tali-fu to Bamo across the 
narrow, gorge-like valleys of the great Indo-Chinese 
rivers, The result of these discussions and observations 
is set forth in the accompanying map of China and East 





Tibet, which substantially adheres to the lines already 
laid down on D’Anville’s map, prepared in 1735 on data 
‘previously eollected by the Jesuit missionaries in China. 
Here the Sanpu appears as the upper course of the 
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Brahmaputya ; the Great and Little Irawadi, forming the 
two upper branches of the main Burmese artery, are 
carried through the unexplored Pomi country .as far 
ag 32° N.; whilé the Lu-Kiang (Salwea) and Lantsan- 
Kiang (Me-Khong) are both traced still higher to 3g° N. 
92° E. within a short distance of the Murui-ussu (Yangtze- 
kiang) valley. Thus the basins of five of the great Asiatic 
streams “re crowded at one point into a narrow space of 
less than 280 miles, where the several water partings are 
formed merely. by a series of lofty ridges following in 
rapid succession between Sechuen and East Assam, 
Such a hydrographic disposition is of course elsewhere 
absolutely unparalleled, and is altogether of such a pheno- 
menal character that it can hardly be finally accepted 
until the main rivers are actually traced to their respective 
sources, “ 

The jealousy with which the Tibetan frontier is every- 
where guarded Herr Kreitner is disposed to attribute 
rather to the Lhassa than to the Pekin authorities, The 
Chinese government is represented as possessing very 
little practical power in Tibet, which is gradually becoming 
a sort of fee simple of the Sacerdotal class. The Dalai- 
lama himself is a mere puppet in the hands of this priestly 
caste, which has set up no less than 103 living Buddhas 
altogether, and which now embraces two-thirds of the 
population of Tibet, grinding the rest to dust, and living 
in opulence, idleness, and profligacy on the contributions 


of the countless devotees who periodically visit the vast ~ 


monastic eS8tablishments overshadowing the land.’ The 
whole trade of .the country is monopolised by the 
llamas, “ who buy in the cheapest and sell in the dearest 
market,” and whose efforts are steadily directed against 
the intrusion of all foreign competition. These llamas 
are the greatest curse that ever afflicted an ignorant and 
superstitious people, plundering and oppressing them in 
their combined capacity of sorcerers, priests, traders, 
money-lenders, serf-owners, and landed proprietors. 
“ No Tibetan peasant claims as his own the’ land he tills, 
or the house he builds. All is held at the will of the 
lamas, who-eject him whenever he dares to brave their 
displeasure. And in the power, rapacity, and boundless 
authority of these priests must be sought the impassable 
barriers which have hitherto encircled the whole land. 
By them is Tibet closed to the outer world, and by them 
will it long remain hermetically sealed” (p. 855). 

- "The work is abundantly illustrated by original wood- 
cuts, which, if not always remarkable for artistic merit, 
are at least always to the point. It is also unfortu- 
nately disfigured by several mis-statements and inaccu- 
‘racies, somg of which are quite unaccountable. Thus the 
length of the Suez Canal is given at 80 instead of roo 
Englisb miles. The Wahhabis are brought to the west 
of Mecca, where they have never been-seen since their 
overthrow by the Egyptians in 1819. Harakiri and 
other customs, legally abolished since the Revolution 
of 1868, would appear to be still practised in Japan.’ The 
Shogun is still the “Tykun,” while the Mikado, repre- 
senting the oldest monarchy in the world, is said to have 
sprang “from the Kubo '(Shogun) dynasty, founded’ in 
1603” ! .Shintoism is described in one place as’ “a 
Buddhist. sect, and in another, although rightly called 
the original national religion, it is wrongly. said to be now 
mostly superseded by Buddhism and the Conffician moral 
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system. The appar courte of the Yangtze-Kiang, we are 
told, is called the “‘Murui-ussu” by the Tibetans, who 
certainly do not speak Mongolian. The Tibetans them- 
selves are stated tagbe called ‘sSi-fan” by the Chinese, 
and at p. 831 the extfaordinary statement is made that 
Tibet * ist leblos auf Thierwelt,” the very opposite Being . 
notoriously the case. e.’ =" A, H. KEANE,, 








OUR BOOK’ SHELF 


Die Insekten nach thren Schaden und Nutzen. Von Prof. 
Dr. E. Taschenberg. Mit 7o Abbildungen. Pp. 1-300, 
8vo, (Leipzig: G. Freytag, 1882.) : 

Tus forms the fourth volume of a German series of 

popular works issued eunder the title “Das Wissen der 

Gegenwart.” It consists èf an exgmination of certain 

insects injurious, or- otherwise» in fld, gafden, and 

forest. The author is a man of scientific” training, 
and as a specialist has acquired that pfactice of 
accuracy of statement that necessarily resulfs from the 
education of a specialist. Much of the contents will 
prove useful to Englishmen who can gagd German; a 
portion, however, concerys insects that happily do’ not 
occur with us. The figures are mostly very good, many 
are excellent, a few .are indifferent. e recognise most 
of them as reproductions, or reductions, from varied 
sources. The “Colorado Beetle” is introduced, and 
appears somewhat strangely out of place in a work that 
almost exclusively concerns German insects. Possibly 

the opportunity for indulging in a little satire (p. 124) 

may form sufficient excuse, But the author aims his 

satire at the wrong butt., He alludes to newspaper 
reports as to Colorado beetles having been sent over by 

Irish Americans, in order to spite “Englanders,” but 

omits to suggest that the “scare” existed long before 

these newspaper reports, 


Out in the Open. A Budget of Scraps of Natural History 
athered in New Zealand. By T. H. Potts, F.LS. 
Christ Church; 1882,) : 


THIS little volume contains a reprint of a number of in- 
teresting papers contributed by the author from time to 
time to the New Zealdid Country Fournal. These 
chiefly relate to the ferng and bfrds of the country, but 
comprise also an account of a visit in 1878 to Hiktrangi, 
where the Maor’s were seen at home. In another paper 
a good account of the Kia (Nestor notabilis) is given. 
It would seem that it does not dw much damage to the 
flocks of sheep except during. periods *of severe snow, 
when the parrots are deprived of theireusudl food. The 
work is evidently the result-of a good deal of intelligent 
observation carried on over a number of years. 


Catalogue of Mammalia in the Indiay Museum, Calcutta, 
By John Anderson, M.D., F.R.S. Part I. (Calcutta: 
printed by order of the Trustees, 1881.) ; 

THIS part contains the Primates, Prosimide, Chiroptera, 

and Insectivora of the Indian Museum, Calcutta. Till 

1865 this Museum ‘was the property of the-Asiatic Society 

of Bengal, and a catalogue of the mammalia therein was 

drawn up in 1863 by the,Jate “Edward Blyth, so well 
known to all Indian naturalists of that period. ‘The col- 

lection has increased enormously since, from, in 1863 150 

species of the four orders catalogued by Dr. Anderson to’ 

252 at present, existing in the Museum of these same 

orders. Extensive and important details are given about 

many of the- more remarkable spécies, especially ‘the 

Primates, The synonimic lists seem well worked out, 

and-this part-will have.a value for the working naturalists’ 

far beyond that of a mere catalogue. We trust the second 
part will soon be published, and we .congratulate the 
aoe ‘on the excellent work done’ by their superin- ` 

tendent, i 


, . 
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The Microscope and some of the Wonders it Reveals, By 
Rev., W. Houghton, M.A., F.L.S. Fourth Edition. 
(Cassell, Petter, and Galpin.) . 


e 
IT seems sufficient to nqtice the appgarance of the fourth 
edition- of this little volume, which, likg so many works 
issued by the same firm, bears no date of its appearance. 


The Flora of Essex “County, Massachusgits. By John 
=o - Robinson. (Sale&, 1881.). 


THIS’ enumeration of tle’ plants of. Essex county em- 
bracés, besides the Phanerogams, the Vascular Crypto- 
gams, ‘and the alga: (marine) and lichens among the 
Thallophytes. Essex County would seem to be an attrac- 
tive field to the botanist. Besides open country, deep 
woods and numerous swamps, the Merrimac furnishes a 
fine fertile valley. The freshwater ponds, over fifty in 
number, are -from fpur to foar hundred acres in extent, 
and are rich in w&ter-plants. A sub-alpine flora is to be 
met, with, while a long sea-coast affords suitable dwelling- 
places for a large number of plants peculiar to such 
quarters. ° To this well compiled flora an interesting 
series of sketches of the. lives of some of the early 
botanists of thgdjstrict—Cutler, Osgood, Oakes, Pickering 


—is attached. ; “oo 


Catalogue of tit. Fossil Foraminifera in the British 


Museum (Natural History). By Prof. T. Rupert 
Jones, F.R.S. (London; Printed by order of the 
Trustees, 1881.) : 


THE Foraminifera which are in a living state to be found 
widely distributed in the seas of the present day, are also 
known to enter as fossils into the composition of several 
of the stratified rocks, forming in some places such vast 
thickness of limestone, as to command the attention of the 
Paleontologists. It is found somewhat difficult to draw 
the line betwéen recent and fossil forms; and it would 
seem to be equally difficult to be sure what is a foramini- 
ferous form and what is not. In this most useful cata- 
logue, however, all descriptive details and all contro- 
versial questions are omitted. Eozoon appears in the 
list, and so also does Orbitoides. The classification 
adopted is that of H. B. Brady, and the species are 
grouped acqording to their loca] occurrence and geological 
` age. š k: 5 
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LETTERS TO THE EDITOR 


[The Editor does hot hold himself responsible for opinions expressed 
by his correspondenta Nether can he undertake to return, 
. or toorresfond with the writers of, rejected manuscripts. 

- No noticis tahen of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure om his space ts so great 
that it if impossible otherwise lo ensure the appearance even 
of communications containing interesting and novel facts.] 


The Aurora and its Spectrum 


In the recent correspondence in your columns on the subject 
of the aurora, no notice has been taken of an old observation by 
Anjou, in Siberia, that whenever the aurora flashed up past the 
moon, a halo was formed. This, with numerous other observa- 
tions, which need not be detailed here, have lei me to the con- 
clusion that suspended crystals of ice have most probably 


something to do with the aurora; and my object in writing is to: 


suggest to some of your readers who are well equipped with 
suitable apparatus, that if they could contrive'td pass a glow or 
phosphorescent discharge of electricity through fine-falling or 
loosely-compacted snow, they might very possibly be rewarded 
by the discovery of the origin of the green and red lines in the 

aurora spectrum. - a 
Mr. Capron’s experiments seem to show conclusively that it is 
not an air spectrum, and it is also evident that the conditions of 
discharge in an atmosphere Jaden avigh ice crystals are. very 
different from those in the clean vacuum tubes usually employed 

by experimenters. . 
- While on the subject perhaps I may be permitted to add ofe 


small contribution to the question, I have» examined most of 
the auroras recorded by the Meteorological Office during the last 
four or five years with reference to the synoptic conditions of 
pressure with which they are associated. „The result is, that 
though the largernnumber may be grquped round a few types,of 
pressure distribution, it is not easy to see any one constant 
condition, RALPH ABERCROMBY 
21, Chapel Street, London, S.W., December 18 ° 


Swan Lamp Spectrum and the Aurora 


Mr, J. RAND Capron's experiment with the Swan lamp is 
very interesting; but his jnfercnce that the aurora may not be 
an electric discharge in the upper atmosphere because it does 
not show nitrogen Jines*in the spectrum 1s hardly justified by the 
experiment. * On the contrary, the true significance of that ex- 
periment appears, to be that there is a certain degree of rarefac- 
tion of thé air (or vacuum) at which the nitrogen lines disappear. 
Such a vacuum is given ky the Swan, and probably other electric 
incandescence lamps. According to Mr. Capron’s result, when 
more air got into the bulb and vitiatéd this fine vacuum, the 
nitrogen lines appeared. We may say, then, that if the aurora 
isan electric discharge in the upper air, the rarefaction must be 
approximately that of a Suan lamp, if there are -no nitrogen 
lines visible in the spectrum of the light. To study this further 
some one ought to examine the discharge in vacuum tubes con» 
taining air at different degrees of density. J. Munro 

West Croydon, December 18 








The Meteor of November 17 


Mr. Capron’s letter (p. 149) gives an interesting confirmation 
of the meteoric nature of the light seen on November 17; as 
showing that it is physically impossible that it can be an aurora, 
according to accepted theories of that light. Setgng aside the 
impossible estimate of forty-four miles, it should be noticed that» 
the heights assigned are in close agreement, 170 miles being 
merely stated, like other elements in my letter, as a minimum, 
The oblique direction of the meteor from 10° altitude in due 
east to horizon in due south-west, as shown by several observa- 
tions, is another evidence of its extra-terrestrial origin. 

Bromley, Kent W. M. F. P. 





é Invertebrate Casts 


THE communication in NATURE, vol. xxvii. p. 46, induces 
me to state the following fact. Engaged this summer in an 
economic survey of the North Transcontinental Survey for the 
North Pacific Railroad in the camp just opposite Umatilla, near 
the Columbia River, Washington Territory, I observed, on June 
26, the nympha of a new species of Ophiogomphus, then very 
common, emerging out of the water for transformation, The 
Columbia River had been very high, the water beginning to 
recede, was still more than 30 feet Ingher than usual. The 
country around the camp belonged to the so called sagebrush 
desert, but near the river was a bank of wet sand, flat and 
smoothed by the receding water. There were no 
plants around, and only one willow tree, now about 
100 feet distant from the river,for five miles on one 
side and twelve on the other side. J had observed 
before on the sand a number of traces like the 
diagram. Ifthe middle a straight furrow, and on 
each side two series of equidistant dots, By chance 
I was able to discover that these tracks are made 
by the nympha of Ophiogomphus (family Gomphina 
in Odonata). The straight furrow is made by the end 

: of the abdomen, which is heavy and slides upon the 
ground., The forelegs are shorter, and make, with the end of 
the tibia, the inner series of dots. The other legs are longer, 
and make the outer series. More remarkable was it that the 
furrows were made in a straight line from the water to tree, as it 
is scarcely probable thet a nympha so near its transformation 
can see well at a distance of about roo feet. Nevertheless I 
caught the nympha just at the end of the track—which I saw 
made—in ascending the tree. The two outer series of dots 
are one inch distant one from the other, I remember having 
seen‘an accgunt of similar tracks on fossil slabs, but I have not 
been able tg find the publication, H. A. HAGEN 

Cambridge, Mass., November 27 
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The Scream of the Young Burrowing Owl sounds like 
the Warning of the Rattlesnake 


Wuite working upon the tertiary beds of the plains east 
-of the Rocky Mountains recently, I had numerous op- 
portunities of making observations on the’ habits of those 
peculiar creatures the Burrowing Owls (Speotyto Aypopwa). 
Among others made at the time is one relating to the extra- 
ordinary similarity between the sound of the cry of the young 
owl whenelisturbed, and that of the warning of the Rattlesnake 
(Crotalus confluentus), which I do not find to have been noticed 
by ornithologists. My attention was first called to the peculiar 
likeness by my friend, Dr. V. T. McGillicuddy, who had in his 
possession a couple of owlets nearly as large as the adults, The 
capture of a number of both snakes and birds enabled me by 
‘experiment to determine to what extent*one might be deceived 
by the resemblance. At the distance of a few feet the shrill 
‘tremulous scream would deceive persons quite familiar with the 
sound of the rattling of the Crotalus. When not noticing or 
thinking of the birds, their cry produced on us the same effect as 
‘the sudden springing of the rattle by an angry snake, The ex- 
periments left no doubt that the cries produced a similar effect 
on other animals which unwittingly disturbed youtlg owls. And 
‘in this way they led to a consideration of the possible benefit of 
this close resemblance, or, as it might be called by-some, 
mimicry. As you know, the birds are fond of the deserted holes 
of different burrowing animals, especially so of those of various 
Spermophiles or Prairie Squirrels. They are common‘in and 
about colonies of the so-called ‘‘ Prairie Dogs” (Cynomys 
ludovicianus), where they take possession of vacant burrows, 
and sometimes even of thosein use, sooner orlater dispossessing the 
rightful owners, as the dogs seem disinclined to bring eyes and noses 
into contact with the sharp beaks and claws in the-passages how- 
ever familiar they may be with the birds around the mouths of the 
dwellings, In the same localities the snakes are numerous, and the 
squirrels form a considerable portion of ‘their prey. Naturally 
enough the vodents—as also the weasels, foxes, and coyotes 
{Canis latrans)—dread the fangs and venom, and recognise and 
profit by the'warning. May it not be that the peculiar protest 
or scream of the young ow], by its resemblance to the danger- 
‘signal, insures safety by preventing the approach of the mam- 
mals, and, possibly, of the dull-eared snakes themselves? The 
scream of the old bird is rather more hoarse and somewhat less 
like the shrilling of the serpent. On ordinary occasions, the 
note of this owl is a cackling or chuckling. chatter or laugh, 
varied with what seem very much like imitations of the barking 
and squealing of the squirrels. When caught, it gives utterance 
to the hoarse, long-drawn, rattling scream. The owlets ate 
greedily of fresh meat, stopping to utter their strange cry of dlarm 
at every attempt to approach them. In behaviour the adults were 
similar, but much less tractable. Oae, which had his wing 
broken, was allowed the freedom of the camp, and usually he 
stowed himself under the waggon. A halt in a ‘‘dog-town” 
one day brought him near one of the holes, which after a time 
he discovered. At once his soldierly walk quickened; it 
became a quick step as he neared the opening, Chuckling to 
himself, down into the darkness he plunged, and that was the 
last we saw of him. 5 S. GARMAN 
Cambridge, Mass., U.S.A., December 3 


" do 
Fertilisation of the Common Speedwell 


Ir Mr. Ransom will refer again tg my letter, he will see that 
it was writteg in oder to draw attention to the adapiatwn of 
the flower for cross-fertilisation, and not especially to the fact 
that Diptera in setthng upon it, draw down the stamens. ‘This 

~ latter, if we consider the close attention paid of late years to the 
commoner European wild flower-, has in all probability been 
‘frequently observed before. As I have not seen Schenck’s hand- 
book, Is would be glad if Mr. Ransom will quote the passage 
to which he refers. On looking at my note-bvok I find that not 
only V, offcinalss, but also V. Chamadrys and V. Beccabunga 
are shown as fertilised in the same manner. May I suggest 
- that the separation of the stamens, and the difference of inclina- 
tion between stamens and pistil, have been brought about in 
order to prevent self-fertilisation? The looseness of the corolla 
would then, in such a flower as F. Chemedrys, bring the anthers to 
a level with the stigma when an insect alighted upon it, and would 
thus‘promote cross-fertilisatiun, From want of mere extended 
odservations, however, I could not say what would happen in 
the case of a proterogynous species, or of such a flower as P. 
bs * 
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spicata, In reply to Mr. Ransom, I may add that I have no- 
where stated Y, officinalis to possess larger flowers than V. 
Řederæfolia, and that Mr. Darwin (“ Cross and Self-fertilisation,” 
P- 369), in a brief reference to the genus, sintply states that P. 


agrestis is self-fertilisi@g, and mentiéns species of Syrphidz as * 


visiting the flowerseof V. hederajoléa and V. officinalis. 

Tao : A. MACKENZIE STAPLEY 
The Owens College, Manchester, December 15 > 

. i s - 
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Complementary Colours atethe Falls of Niagara 


- Ir Mr. Cross, whose letter on the above subject appears in 
Nature (vol. xxvii, p. 158), will make what is for him a very 
short excursion from Boston to Niagara, he will see a very 
perfect and permanent illustration of contrast-colours. In the 
American fall, the pure, green, even sheet of water is “ trimmed,” 
as it were, at regular intergals by broad bands of foam, which 
although, of course, really white, appear of a delicate rose-pink 
-hue. I noticed, and ‘‘ made a note of thts’ tef yeass ago, and 
again this year. The effect heightens the beauty of the beautiful 
fall, and I am surprised that no poet has made capitaleout of it, 
I should liké-to call attention to the rapidity with, which the 
Canadian fall is deepening its horse-shoe. An immense mass 
broke off near the middle of the curve in October, 1874 (many 
windows in the adjacent museum were brokgweby the concus- 
sion), and altogether the-fall has receded twenty-four feet in ten 
H. @. MADAN, 


Ra 





years, 
ga Eton College, December 15 . . 


M. DUMAS E 


TEE following is a translation of the addresses deli- 
vered in the Paris Academy of Sciences on the 4th 
Jnst., on occasion of a commemorative miedal being pre- 
sented to M. Dumas :— : me 
‘The President, M. Jamin, said: Gentlemen and dear 
Fellow-Members: The Academy considers it a duty to 
celebrate the golden wedding of those fellow-members 
who have honoured it during half a century, a duty which 
is always dear to us, but to-day is dearer than ever; for 
M. Dumas now completes his fiftieth Academic year. You 
have had prepared, by an able artist, a medal which 
happily recalls his features, and must 
it bears on the back this inscription : 


_ AM DUMAS 
SES CONFRÈRES,- SES ÉLÈVES, SES AMIS;-~- 
e SES ADMIRATEURS. = 


e 


* I have nothing to add, except that it is not all his | 


admirers, all his friends, all his scholars, but only those 
who sit here; the Academy has not Beeg Willing to 
share with any stranger the duty of a*homage-which it 
has exclusively reserved to itself. I have the honour to- 
offer in your name, with, respect, to, our illustrious and 
venerated fellow-memiber, this token of our affection and 
of our gratitude. ° 





My dear Teacher: If you will carry back your thoughts 
to the commencement of your career,.you may well be 
content with your lot and with yourself. When twenty- 
two years of age, you were at Geneva; you began with 
Prevost, by discoveries that are still celebrated in physio- 
logy; on the urea, on the blood, and on generation. From 
that moment your name waé known, and you acquired 
‘confidence in yourself. Then you perceived two things : 
the first, that physiology must be built upon chemistry, 
that chemistry was not made, and that it was necessary 
to make it; the second, that Geneva was not a large 
enough theatre for your projects. And so you came to 
Paris, having no other wealth than yourself, than your 
courage, than a programme resolutely determined, than 
the will to fulfil it, than confidence, still unconscious of 
the future that was promised you. Now the time has 
advanced, your dreams have been realised, your hopes 
excetded, and you have reached the highest degree of 
glory a savant can conceive, Like Franklin, you may 


i 


perpetuate them; ` 
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say: If I were to recommpence my life, I could not seek 
anything better. 

It is between, that departure and this`point of afrival 
that the most brifliant phase of yqur career is placed. 
Your discoveries followed one another like improvisations. 
The composition of ethers was unknown, you analysed 
them; you enunciated the law of substitutions and 8f the 
conservation of chemical types; a constant preoccupation 
brought you frequently ta the" atamic theory, that 
fundamental base of chemistry ; and you furnished, for 
measurement of the density, of vapours, a method so 
simpletand so perfect that it is eaSy to the most unskil- 
ful; we know what light it has thrown on the study of 
organic compounds. But it belongs not to me to speak 
of your innumerable researches. The scholar may not 
arrogate to himself, without irseverence, the right of 
praise or of crjticiss ; in presence of the teacher, he has 
only the fight of Pespeck $ 

But it is permitted him to remember, and who does not 
remembe?t, the charm and the marvels of your teaching 
at the AthEnée, at the Ecole Polytechnique, at the Sor- 
bonne, at the Ecole de Médicine, at the Collége de 


France, at theiicole Centrale? Everywhere that you 
have appeared, and you have appeared everywhere, youth 
and ripe age hawe been drawn, held, charmed, carried 
away, to such an extent, that it may be said that you have 
even rendered more service by the vocations you have 
decided, than by your own proper works. 

Fifty’years ago, this Academy opened her gates to you ; 
she -has intrusted to you since, and ever congratulates 
herself for it, the formidable heritage of her illustrious 
perpetual secretaries, The French Academy has seated 
you in the chair of Guizot, a professor hke yourself; but 
we have not been therefore jealous. They honoured you, 
and we did not lose you. Then comes the moment when 
preoccupations of another order have been imposed by 
your very renown ; you have resigned yourself to those 
duties which enlarged your 7é/e, because your authority 
was necessary, because science mixes with all, because 
chemistry addresses itself to the lighting, sanitation, 
hygiéne, and all the industrial requirements of a large 
city. , 

Circumstances have now se} you free from manifold 
cares,and restored yougto sciences and to letters. These 
possess you wholly ; and whether it be art or industry, 
physics or chemistry, electricity or astrogomy, it is to you 
people apply, it is your authority they seek. They find 
you ever ready for work, ever equal to the most difficult 
missions. an one? recapitulates the work you have 
accomplished, the services of every kind you have ren- 
dered, the discovéries you have made, the lectures you 
have given in all the chairs, the literary works you have 
written, the ideas you have sown—all this existence, in 
fine, which has never known rest, one 1s astonished that 
you have not taken fore than half a century to fulfil so 
large a programme; and when one has the happiness of 
seeing you and hearing you, one marvels that a half- 
century of labour without truce has still left you so much 
of youth to expend. It is because, of all human passions, 
that of study isthe most healthy, because it leaves to the 
organs all their farce, to the mind all its serenity—for 
it is wisdom. ° 

Enjoy, my dear teacher, enjoy these fruits; all the 
good things that come from God have been given you 
without stint ; genuine happiness, a health which nothing 
has affected, hearty good will towards all, a mental vision 
which has not ceased to grow; and all human recom- 
penses have come to be superadded; an authority which 
makes itself felt and survives all régimes, a respect which 
disconcerts envy, and the affection of your fellow members 
which has prompted the gift of thisemedal : it is merely 
a small fragment of gold, but it will be precious to you, 
because it 1s amalgamated with our gratitude. " 

M. Dumas then spoke as follows :— 
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Mr. President and my dear Fellow-Members : Since 
my earliest steps in the way of science, the Academy has 
been to me the object of a revererice so profound that I 
cannot receive, without the most lively emotion, the 
inestimable present with which ghe honours the close*of 
my fareer. 

As far back as sixty years ago she gave a kindly atten- 
tion to the work of my youth; half a century, ago she 
received me into her bosom; and since then she has not 
ceased to accord to me marks of her esteem and of her 
confidence; nothing had prepared me, however, to think 
that among my fellow members many should wish even 
now to call themselves my scholars. Of all the testi- 
monies to which an* old teacher might lay claim, the 
secret has been found of offering that one which is dearest 
to his heart. Your kindness overwhelms and confounds 
me! 

Ah, my beloved scholars, I go back often enough to 
these thirty years of an apostolate, which has not been 
sterile, thanks to the talents of disciples like you ; but I 
believed the remembrance of it to be buried in the tomb 
of companions in the fight, whom we have lost, or to have 
passed from the memory of those who survive them, 
These prelections, then, of another time, of a time so happy, 
are still not forgotten, since you have wished to recall, 
in a durable way, on this medal, impressions that are 
ordinarily apt to be soon attenuated or even extinguished. 

You are right! The Professoriate must be honoured, 
because speech is a power; because from the height of 
his public chair the professor fulfils a sacred mission. 
His loyal and penetrating conviction warms hearts, and 
raises minds towards the disinterested regions of the 
Ideal. He reflects the present state of scignce, like a 
faithful mirror, he prepares the discoveries of the future, 
he revives the grand traditions of a glorious past. Open- 
ing his whole heart and all his thought to his auditors, he 
teaches them to love the truth, to oe genius, to 
cherish the fatherland, and to serve it well. 

Whoever has found himself surrounded by attentive- 
youth, taking fire at the accents of the teacher, vibrating to-- 
his emotions, hastening full of faith towards th 
indicated to its ardour, that man, believe me, has known 
the noblest enjoyments of the human soul. 

But stay, there is a greater joy still; it is that 
experienced in seeing oneself outstripped by those to 
whom one formerly showed the way. This joy you have 
caused me to taste every day. May you, for the honour 
of French science, and for the moral greatness of our 
dear country, you who are of more value than I, have in 
your turn scholars who surpass you in genius, and equal 
you in heart. 


Mr. President, and all of you my dear Fellow-Members, .. 


receive once more the profound expression of my grateful. 
sentiments ; the medal which I receive from your hands. 
will be piously preserved by my family as the dearest of 
souvenirs of my existence, and by my descendants as the- 
most honourable of titles of nobility. 

e 
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- THEY METEOROLOGICAL OBSERVATORY ONT 


BEN NEVIS 


THE importance of high-level stations in any satisfac- 
tory handling of the scientific and practical problems 
of meteorology which have now come prominently to the 
front, ıs everywhere recognised, and accordingly in almost 
all civilised-countries such stations have been established, 
and their number is steadily increasing. On the conti- 
nent of Europe, many of the more salient positions avail- 
able for high-level stations are already occupied in 
France, Spain, Italy, Switzerland, Austria, Hungary, 
Germany, and Russia ; and as regards other countries, 
the Unite@ States, Mexico, India, and our Australian 
colonies, h@ve also established stations at great elevations, 
ip an energetic prosecution of this important department 


e conquests. - 


. 
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of meteorology. Singularly enough, Great Britain alone 
stands aloof from participation in the general movement, 
and notwithstanding the heavy responsibility which her 
geographical position and vast’ pecuniary interests and 


resources impose upon her, none of the mountainsgthat . 


rear their heads in the very tracks of the storms which 
sweep over Europe from the Atlantic, is yet occupied by 
either olfervatory or station for systematic and continuous 
observation of the weather, the highest station in these 
islands being Dalnaspidal, which is only 1450 feet above 
the level of the sea. 

At high-level stations near the equator, where tempera- 
ture varies but little throughout the year, atmospheric 
pressure, which may be regarded as measuring the mass 
of air overhead, is subject also to very small variation. 
Thus at Bogota, in South America, 8727 feet high, where 
the mean temperatures of January and July are respect- 
ively 57°2 and 56° 2, the normal atmospheric pressure is 
22°048 inches and 22'058 inches. Let us look now at 
the results obtained at Pike’s Peak, where a first-class 
meteorological observatory was established by the United 
States Government about ten years ago, at a height of 
14,151 feet above the sea. Mr. Henry A. Hazen, in a 
recently published paper on “The. Reduction of Air- 
pressures to Sea-level at Elevated Stations,” shows that 
the normal pressure on Pike's Peak is 0°632 inch less in 
winter than in summer. The difference is mainly due to 
the low temperature of winter as compared with that of 
summer ; the reason being that the atmosphere in winter 
being condensed by the cold, sinks below the summit of 
the mountain, thus giving a lower pressure there. Now 
since a lowering of the temperature implies a proportion- 
ate condensation, or greater massing of the atmosphere 
in its lower strata, with a corresponding diminution of 
pressure in the upper regions, it necessarily follows that 
at considerable heights in the northern hemisphere the 
normal pressure is relatively higher in equatorial regions 
during the winter months, as compared with any other 
season of the year, than in higher latitudes at the same 
heights ; and that generally the diminution of the normal 
pressure in tlie upper regions is in proportion to the low- 
ness of the temperature of the lower strata. Froaf this 
state of things it results that, during the colder months, 
the upper atmospheric currents flow northwards in greater 
volume, velocity, and persistency, bearing with them the 
higher temperature and humidity of lower latitudes, Itis 
doubtless from the disturbing influences thus called into 
play, particularly the disturbing influence of the aqueous 
vapour from the Atlantic, that the notoriously stormy 
sar of the winters of North-Western Europe is to be 
traced, . - 

But the fluctuations of pressure at great heights in the 
atmosphere are not merely seasonal changes following 
the annual march of temperature through the year ; they 
also follow the clftanges of temperature which occur from 
day to day, notably those great and striking changes of 
temperature which accompany storms. Now it is the 
investigati@n of these changes, together with changes in 
the humidity, cloudiness, and motions of the atmosphere, 
in their relations to the cyclones and anticyclones of 
Europe, with the stormy and settled weather that respec- 
tively accompanies them, which give to meteorological 
observations made on Ben Nevis their international 
significance. 

The observations made during the summer of 1881 on 
the top of Ben Nevis, in connection with the Scottish 
Meteorological Society, by Mr. Wragge, with an en- 
thusiasm, physical endurance, and undaunted devotion to 
the work beyond all praise,-have now been to some extent 
discussed, with the result that they amply bear out the 
strong opinion here advanced of their great value in,fore- 
casting weather. 
the determination of the approximate normal differences 
between observations at the top of the Ben and at Fort 


e® 








The time.was sufficiently extended for ' 


ree 
William, near sea-level. Durigg the unsettled weather 
of the summer of 1881, departures from the normal values, 
and these departures often largeswere of frequent-occur- 
rence. Now the wmarkable and trequént differences 
from thg normals theteby disclosed in the vertical distri- 
butiqn òf atmospheric temperature, humidity, and pres- 


sure in the dérial stratum between.the-top of “Ben. Nevis" 


and sea-level, taken iņ connection with the weather that 
followed, give the strongest grounds for the assurance that 
observations made on the topeof Ben’ Nevis would con- 
tribute invaluable aid, if directly wired to London, in 


ay 


framing forecasts 'of weather for the British Islahds and . 


North-West Europe generally. The observations ‘also 
threw no little light. on several controverted* points 
respecting the movements of cirrus clouds, upper currents, 


and the time when the tentres of storms reach higher and' 


lower levels respectively. ° . o's 

The observations were resumed last Summer on a more 
extended scale, the new observations embracirig a- more 
complete investigation into the varying states of - the 
atmospheric stratum between the top of the méuntain and 
the sea, by a string of intermediate stations at. different 
heights, and by a very elaborate and gmrefully worked 
out system of ozone obsegyations. The weather.of 1882 
differed materially from that of 188i, and when the ob- 
servations of 1882 come to be discussetl, they will doubt- 
less yield new results in the further extension of our 
knowledge of weather phenomena. Among the new 
results may be mentioned the remarkable observations 
with the hygrometer in the second week of August and 
at the equinox.’ The most striking of these were the ob- 
servations of September 21, when the dry and wet bulbs 
on the top of the mountain read as follows :— , 


Dry Wet _ Dry 4 Wet 
9 am... 4g ... 394 | 10°30 a.m. S 5I°9 ... 39°0 
9°30 pass 00 49B vee BOTT TT gg ve GUE. 376 
IO yy eee ADF oe BTO ILZO s SB°T ve 44 


the barometer at Fort William being high at the time 
and nearly steady. 
was recorded at Fort William where during the time the 
temperature was only from 1°9 to 4°°6 higher than that 
of Ben Nevis, instead of she normal difference 15°°7. It 
is instructive to note that these hygrometric states of the 
atmosphere were observéd on the top of Ben Nevis, 
during, or moregstrictly speaking, towards the termina- 
tion of a rather protracted and heavy, storm from the 
north, which 1olled. huge breakers on the beach of the 
Moray Firth, and poured down Gelugeg of rain on the 
high northern slopes of the mountain range stretching 
from near Foyers to Huntly, which flooded the rivers to 
an unusual height. The unwonted warmth and dryness 
of the air, and the deluges of rain that fell *immediately 
to the northward, warrant us in classing the singular 
phenomena recorded by Mr. Wragge on the top of Ben 
Nevis on the morning of September 21, as quite analo- 
gous to the fohn of Switzerland. If the supposition be a 
correct one, the diference between the two classes of 
phenomena is, that whilst the fohn of Switzerland has its 
origin in a saturated atmosphere discharging its’ super- 
abundant vapour in‘deluges of rain-on the southern 
slopes of the Alps, and *after crossing these moun- 
tains, descending the northern steeps of the mountain- 
range as a dry warm wind, the ‘fohn of Ben Nevis 
had its origin in the highly saturated air, which, ad- 
vancing from the North Sea, discharged its vapour on 
the higher slopes looking down on the Moray Firth, and 
after ascending to some height, thereafter blew down on 
Ben Nevis as a descending wind, characterised by a dry- 
ness and relative warmth rarely felt at lower levels.. The 


value of these obserwations from their important bearings ` 


on the theory of storms jand other atmospheric. move- 
ments, cannot easily be over-estimated by the meteoro- 
logist, and it is important to note that the observations 
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No such relatively warm and dry air ` 


` 
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at none of the lower stations gave indications of the 
ascensional and glescensjonal movements of the atrho- 
sphere to which attefition js here directed. : 

We observe from a circular we have before us, signed 
by the Duke of Richmond and Gordon, Presidentof the’ 
Scottish Meteorological Society, that the Society ‘has 
obtained from Mrs. Carheron Campbell af Monzie, a. 
suitable site for the proposed, obsetvatory on the top of 
Ben Nevis, that the groumds and buildings are to be 
invested in-the Royal Society of Edinburgh, and that the 
charge and management ‘of the obsetvatory will be in the 
Council of the Scottish Meteorological Society, in con- 
junction with two representatives of the Royal Society of 
Edinburgh, and one representative of the Royal Society 
of London, the represeutatives oé the former Society 
being Prof. Tait and Prof. Chrystal, and that of the 
latter Sir William Thomson. 

It is satisfactory to learn that a good beginning has 


- been madé towards raising the 5000/. required to esta- 


é 


of the island. 


blish the observatory, by a number of noblemen and 
gentlemen, who have intimated handsome subscriptions 
to the fund. Sjgge, however, a large sum remains yet to 
be subscribed, we earnestly hope that in the interests of 
science the remaining balance OF the 50007, will soon be 
subscribed, so thafenext summer may see the Ben Nevis 


Observatory an accomplished fact. 





NOTES ON THE GEOLOGY OF HONGKONG 


WRITING in 1843, Dr. Abel determined the main 
structure of the island to be of basaltic trap, 

granite, siliceous and schistose rock. Mr. Kingsmill in 
1865, in his excellent papers on the Geology of the 
Kwangtung Province, was the first to notice the trachytic 
porphyry of Victoria Peak (1823), the summit of which 
overlooks the town. This trachytic rock has been appa- 
rently-forced upwards through the granite after the over- 
flowing and partial hardening of the trapon the west side 
It was Mr. Kingsmill also who explained 
the nature and formation of the pseudo-boulders, with 
which the island ıs so plentifully covered. Towards the 
extreme south-east, near Cape d'Aguilar, these pseudo- 
boulders assume very large dimefsions, and their weather- | 
beaten aspect proves th&t the chemical action of water 
and plants, which forced theni from the parent rock, 
occurred a long time ago. Indeed the ifland must have 
undergone great-changes in course of time; the hill 
beyond Shtkko, for instance, must have been originally 
nearly or quite as high as Victoria Peak, whereas its 
present elevafion is not more than Soo feet. The rapid 
action. of the heavy rains and‘rich vegetation is nowhere 
more apparent than in the high hill (directly back of the 
peak from which the colony takes its name) known as the 
Hog’s Back, or HigheWest. Its eastern slope is literally 
covered with pseudo-boulders, rendering the ascent from 
that side not a little dangerous, and in the rainy season 
large masses of rock are borne down into the valley 
beneath, i 

Now that the population of the islind has increased, 
amateur geologists and mineralogists have become toler- 
ably plentiful, and frequent exgursions are made, hammer 
in hand, to the less known and wilder portions of the 
island. In this manner traces have been tound of not a 
few minerals and several interesting rocks, Silver has 
been observed in small quantities, also galena, lead, and 
iron pyrites ; slate near Aberdeen, syenite and dolorite 
on a cliff overlooking that one-time piratical rendezvous, 
Saiwan, feldspar and grey mica abundant. 

One of the most interesting finds is that of molybden- 
ite, near the village of Sau-ki-van. , Molybdenite, molyb- 
denum ‘glance MoS,, was not known fiitherto to be among 
the mineral products of China. Germany, Sweden, and 
Cornwales are the chief localities for this rare mineral? 
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States. The South China specimens show all the well- 
known characteristics of European molybdenite—colour, 
lead-grey, streak the same; thin foliated hexagonal 
plates, closely resembling graphite ; flexible, non-elastio 
laminte, H.=1-2, G. 4, 5. A local chemist corroborated 
the determination by analysis, and found the composition 
to be— 


Sulphur = 400° 
- Molybdenum = 6o0'o va 
Molybdenum sulphide ... = 1000 


. It will be seen from this analysis that there is a slight 
decrease in the quantity of sulphur, compared with Euro- 
pean molybdenite. Dana gives the composition of 
American molybdenum sulphide as follows :— 


Sulphur... = ro 
Molybdenum = 590 
A 100°0 


The mineral was found in small lumps imbedded in 
the granite. F. WARRINGTON EASTLAKE ` 
Hongkong, November 





| TRANSIT OF VENUS, 1882—BRITISH 
EXPEDITIONS 


AY operation which requires for its success the collec- 
tion of nearly simultaneous astronomical observa- 
tions over widely separated portions of the earth’s surface 
must always be liable to great risks of failure. These 
risks may be diminished bya careful selection Of stations, 
and an increase in their number; but they can never be 
entirely removed. 

The telegrams already received show, however, that 
the British expeditions have been most fortunate; and 
the success of the work is now assured. 

. This is not the proper place for a technical discussion 
of the different methods which may be adopted for the 
determination of the sun’s distance from a decion of 
observations of Venus 13 transit; but it 1s desirable that 
some facts should be stated which may enable the reader 
to form some conception of the strength of the method 
which has been relied upon in the organisation of the 
British expeditions, and the probable accuracy of the 
sun’s distance which may be deducible from a careful 
discussion of the observations which have been collected. 

On December 6, 2h. 20m. G.M.T., the sun was distant 
from the earth about 90,620,000 miles, whilst at the same 
time Venus was distant only about 24,330,000 mules, 
The ratio of these two numbers is very accurately known, 
but the expression of either of these two distances in 
terms of any unit of length which is directly known to us, 
as a mule, is a point of great difficulty of account of the 
small dimensions of our earth, of which the diameter is 
only about 7912 mules,ein comparison with such dis- 
tances as those of Venus and the sun. ° 

The greatest possible displacement of Venus, as seen 
projected on the sun’s disc from any two places on the 
earth's surface is only about a twenty-ninth part of the 
solar diameter. It is from such displacements that the 
relation between the distances of Venus and the sun and 
the separation of the observers, which is known in miles, 
is established ; but the maximum displacement is never. 
practically available. ` 

These displacements may be measured in many 
different ways: we can take photographs of the sun’s 
disc at the different stations, and afterwards measure 
from the photographs the distances between the centres 
of the planet and the sun, as seen at the different sta- 
tions; or the distances between’ the centres may be 
directly measured with a heliometer or any equivalent 


and ic has been found in several, parts of the United j Instrument ; or we may avoid the difficulties and errors. 
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which arise from the use of all such measuring instru- 
ments, use the sun itself as our circle of reference, and 
infer the displacements by observing the differences in 
time at. which Venus $s apparently in Contact with the 
sun’s limb, as seen from the opposing stations. The last 
method is that upon which reliance has been chiefly 
placed in the organisation of the British expedition. For 
the succ@ss of this method, we have to place observers at 
two sets of opposed stations, at one of which Venus is 
thrown, from the effects of perspective, towards the centre 
of the sun at ingress, whilst at the other set of stations 
Venus is thrown from the effects of perspective from the 
centre. The former stations are called stations of accele- 
rated ingress, the latter those of retarded ingress. 

The stations of the egress observations are chosen 
from similar considerations, and divide themselves into 
stations of accelerated egress and retarded egress. In 
the selection of stations, the most important points are, 
that the effects of the apparent displacements on the dif- 
ference in the times of contact should be considerable, 
that the climatic conditions should be generally favour- 
able, and that the altitude of the sun should be sufficient 
to render a good observation possible. 

The principal stations selected for the British observa- 
tions of accelerated ingress were Madagascar and the 
Cape; but it is hoped that good observations may have 
been secured by Mr. Meldrum, the director of the 
observatory at Mauritius, although the altitude of the sun 
is very low for that station at the time of contact. The 
observers at Madagascar were the Rev. S. J. Perry and- 
the Rev. W. Sidgreaves, with Mr. Carlisle as an assistant. 
The instruments provided were excellent 6-inch equa- 
torials. e expedition was placed under the care of 
Commander Aldrich, of H.M.S. Fawn, with instructions 
to establish the observers near the coast on the south- 
western part of the island. A telegram has been received, 
stating that the Fawn had returned to Natal, and that 
the observations had been perfectly successful. i 

The observations at the Cape have also been successful, 
At the Observatory there, Mr. Gill reports that seven 
observations of contact were made. The instruments 
available at this station were a fine 7-inch telescope by 
Merz, which belongs to the Observatory, and a new 6-inch 
equatorial by Grubb, sent out by the Committee for the 
observation of the transit, and a good Dollond, which 
was used at the last transit, with an aperture of nearly 
four inches, and Mr. Gul’s heliometer. The goodness of 
the contact observations with the latter instrument may 
be open to doubt, from the construction of the instrument 
with a Civided object-glass. Three of the contacts must, 
I fear, have „been made with inferior instruments, but at 
least three good observations of contacts have been made 
at this station alone, 

Mr. Marth, who is in charge of the station at Montagu 
Road, on the raifvay between Cape Town and Beaufort 
West, reports that two good observations of contact have 


~ been secured. -The observers gt this station were Mr. 


Marth ané Mr. C: M. Stevens, with Corporal Thornton 
as assistant. The instruments provided were a 6-inch 
equatorial by Grubb and the fine Dallmeyer instrument 
which was kindly lent by Dr. Warren de la Rue for the 
observation of the transit. 

At Aberdeen Road, Mr. Finlay, B.A., First Assistant 
at the Cape Observatory, and Mr. Pett, Third Assistant, 
were the observers. The instruments were 6-inch 
equatorials by Simms, provided by the Committee; a 
marine artilleryman, Gunner Shean, was sent out from 
England with the instruments, and was attached’ to the 
party as an assistant. The observations have been 
perfectly successful, and the definition is reported to 
have been fine. . 

Mr. Neison has also observed the contactat Durban, 
Natal, with a fine equatorial provided by the liberality of 
the colonists for the observations. Therefore we have at 
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least ten first-rate observations “of the internal contact at 
the *phase accelerated ingress made upon one uniform 
plan and with instruments of the’ samft class. 

The longitudes 8feall the Case stations have been 
directly*connectéd with that of the Cape Observatory by 
telegraph, and the longitude of that station has recgntly 
been connecteg by telegraphic détérmination with Green- 
wich, 4 

The Greenwich times of the phase of accelerated in- 
gress range from about 2h. 11m. os. for Madagascar to 
2h, 12m. 8s. for the Cape Observatory. The Greenwich 
mean time for the general body of observations known to 
have, been secured would not differ greatly from 2h. 
11m. 48s. z 

But the observations made of this phase would have 
been perfectly useless unless obseryations for compari- 
son with them had been madeeat statiéns of retarded 
ingress. ` 

The stations selected for the observation of retarded 
ingress were Jamaica, Barbadoes, and Bermuda. But 
the Canadian Government also provided three 6-inch 
telescopes; and one of their observers, Lieut. Gordon, 
Director of the Observatory at Toronto, came over to 
England to secure the n@tessary addittons to the instru- 
mental means, and to Oxford to make dfimself acquainted 
with the arrangements of the other British stations. It 
is to be feared that this spirited conduct on the part of 
the Canadian Government has not been followed, by the 
success which could have been wished; but no official 
reports have yet been received from the Canadian 
stations. 

The phase of retarded ingress has been successfully 
observed by all the observers sent out in the British ex- 
peditions, and the observations, from the telegrams 
received, appear to bave been perfectly satisfactory. . 

The observers at Jamaica were Dr. Copeland and Capt. 
Mackinlay, R.A. Mr. Hall was to have observed the 
contact at another part of the island away from telegra- 
phic communication, and he has not yet reported. 

The observers at Bermuda were Mr. Plummer, Lieut. 
Neate, R.N., and Capt. Washington, R.E. i 

The observers at Barbadoes were Mr. Talmage and 
Lieut. Thomson, R.A. ° ; 

We have therefore, at these stations alone, seven good 
observations of retarded ingress, 

The Greenwich times of the phase of retarded ingress 
range from about 2h. 22m. 35s. at Barbadoes, to 2h. 24m. 
25s, at Bermuda. The Greenwick mean time ‘for all the 
observations will not differ greatly from 2h. «23m. 33s. 
and the available difference between the opposed stations 
of accelerated and retarded ingress will therefore be 
about 700s., and an error of five seconds in the determi- 
nation of the difference of the observers would not give 
rise to an error of 700,000 miles in the determination of 
the sun's distance, because 5 seconds is only the 140th 
part of the available interval. But even if the separate 
results at a station should occasionally disagree, 10 
seconds of time zzéer se there is no reason whatever why 
the mean difference in time between the opposed stations 
derived from seven good contacts at one end, and ten at 
the other, should have an epror of three seconds of time. 
So that from the British observations of ingress alone it 
should be possible to estimate the sun’s distance within 
300,000 miles, 

The stations at Bermuda, Jamaica, and Barbadoes, 
which served for retarded ingress, are also available for 
accelerated egress. ` 5 i 

The egress observations at Jamaica and Barbadoes 
are reported as satisfactory. Those at Bermuda were 
apparently only picked, up through clouds. It is poŝsible, 
therefore, that the “Bermuda observations may not be 
available, on this account, for combination with the other 
observations; but with the Jamaica and Barbadoes 
observations alone we have at least four good contacts. 





e 
s e 


` 
Dec. 21, 1882] > yi 


* NATURE ; ° 


179 





These accelerated epress contacts were made, roughly, 
about 7h. 47m. Greenwich mean time, « 

Corresponding tõ these, we have fgr the phase retarded 
egress the New Zealand observatsons and the observa- 
tions by Ellery,and his staff at Melbourne. The dbservers 
at Mew Zealand were Lieut.-Col. Tupman, R.M.A; and 
Lieut. Coke. The internal conjacts mast have been 
made about 8h. om. 308, G.M.T. 

Observations of this phase which were secured by Mr. 
Ellery and his assistants at Melbourne must have been 
made about 8h. 1m. 308. G.M.T. ' 

The failure of the Brisbane observations through clouds 
and the partial failure at least of the Bermuda observa- 
tions at egress have considerably weakened the weight 
of the determination of the sun’s distance from the egress 
observations. , But, the observations secured with the 
large avaflable differenee of time of about 840s. should 
most certainly give a determination of the sun’s distance 
from the tgress observations alone with-an error less than 
500,000 males, 

Besides the above observations, Capt. Wharton, 
- H.M.S. Sylvégqg_has been provided with two good tele- 
scopes; and, if the weather_has been favourable, will 
have secured obstrvations both of the ingress and egress, 
having establishéd himself at some station on’ the South 
American continent, not far from the Falkland Islands. 

The Greenwich mean times of internal contact at Capt. 
Wharten’s station may bé taken at about 2h. 15m, at 
ingress, and 7h. 52m. at egress. The computed times for 
the contacts at Capt. Wharton’s station would be but 
little affected by any error in the assumed mean distance 
of the sun, but they are influenced as much as the other 
stations by any error in the assumed distance between 
the centres of Venus and the sun at which the contacts 
take place. Observations, therefore, at such a station 
are of importance as a check upon the results obtained 
from the comparison of results from stations of greatly 
accelerated and retarded phase. 

The longitudes of stations in Jamaica and Barbadoes 
have already been connected with Greenwich through 
Washington by the American observers by means of 
telegraphy., Lieut. Neate has determined the longituds 
of Bermuda through Washington, by the conveyance of 
chronometers between? Bermuda and New York, where 
Washington time is available. Arrangements have been 
definitely made for Lieut. Darwin, R.E.%to connect Port 
Darwin with Singapore, and thus the telegraphic longi- 
tude of the Australianaand New Zealand stations, which 
have already been connected together, will be deter- 
mined. ° 

The longitude of the Madagascar station has been 
determined by the conveyance of chronometers between 
Durban, in Natal, and Madagascar, the sea rate of tbe 
chronometers beingeascertained by their rates during the 
voyage between Durban and Cape Town. 

It will be seen, therefore, that there will be no difficulty 
in the discussion of the observations from the want af 
accurate knowledge of the position of the observing 
stations. 

The observations of the British Expeditions have been 
made hy observers of skill, with excellent instruments, 
under approximately similar conditions of illumination 
and with sufficient optical powers. ‘Che observers have 
all been trained to observe the same kind of contact, and 
that one of so distinctive a character that no dou%ts about 
the time record which refers to the kind of contact 
required for comparison with those made at other stations 
‘should be possible. This point is one of the utmost im- 
portance, In all attempts to determine the sun's distance 
from these contact observations we have to assume that 
the “contacts observed” took pface with the same 
angular separation of the centres of Venus and the sun 
as seen from the observers’ position on the earth’s sur- 
face. There is no reason whatever why this assumption 


. . $ 








$$$ Png nt 
should be true unless the “contacts observed” are con- 
tacts of the same class. There is an interval of more than 
zom. between the “ external contact ” af a station and the 
“internal contact” at the same*station. If, therefofe, 
any%ne should combine the time of external contact at 
one station with the time of internal contact at another 
station, without allowing for the motion of ghe earth 
and Venus, in the interval of about twenty minutes he 
would obtain a startling but very erroneous result for the 
sun’s distance, The error thus indicated would, how- 
ever, differ nothing in kind, but only in degree from those 
which have, to some extent, unfortunately, brought this 
method of contact into doubt. 

The success of the British observations, particularly 
at ingress, has, however, been so complete, that the 
method of contact will now have a fair trial. 

I await the result with perfect confidence. Neither the 
method of contact nor any other known method can, with 
our present instrumental means, settle the sun’s distance 
to a hundred thousand miles. But the extreme range of 
possible uncertainty, as shown by the difference between 
the results obtained from Mr. Gill’s heliometer measures 
of Mars east and west of the meridian at the opposition 
of 1877, and those obtained from the differences in North 
Polar distances between Mars and stars on the meridian 
as observed at our principal northern and southern obser- 
vatories at the oppositions of 1862 and 1877, is about 
1,700,000 miles, All our other recent determinations, 
which have stood the test of examination, fall within 
these limits, and do not generally differ much from 
92,000,000 miles. The contact observations of the British 
expedition will, I feel confident, fix the trye distance 
without any greater error than 300,000 miles, and should 
settle the question whether either of the extreme values 
mentioned can be the true distance, or whether their 
mean is not much nearer the truth than either of them. 
E. J. STONE 





_ We have received the following additional communica- 
tiong on the transit :— 


THE observation of the transit of Venus here to-day 
was attended with a remarkable, and I think hithert 
unnoticed phenomenon. í 

When the’ planet had entered nearly, one-half its 
diameter on the solar disc, its contour was: barely trace- 
able outside by the faintly luminous line of light noticed 
by previous observers. But in addition to this a spot of 
light extending through nearly 30° of the planet’s circum- 
ference, and from its periphery z#wards for about one- 
fourth of the radius was distinctly seen. The brightness 
appeared greatest at the outside, and faded toward the 
centre. This appearance was noted by me through the 
great equatorial, by the aid of a polarising eye-piece, and 
a magnifying power of 244. The position-angle of the 
bright spot was approximately 178°, as estimated by me ` 
(for, owing to the fact that the polarising efe-piece has 
no position-circle, only an estimate was possible). 

At the same time an assistant (Mr. J, E. Keeler), ob- 
serving with a telescope of only 24 inches aperture and a 
power of 70, was able to see the same bright spot quite 
independently, and estimated its position-angle at 168°. 
The position-angle of the planet itself on the solar disc 
was approximately 147°. The bright spot was therefore 
distinctly on one side of a line passing through the centres 
of the sun and Venus. 

The observation was repeated at intervals through 
passing clouds for seven or eight minutes, and whatever 
may be its interpretation, of the fact of observation there 
can be no question. 

There would seem to be no analogy between this very 
peculiarly disposed and definite bright spot upon the 
planet’s edge, and the small central spots described by 
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some (and whose existence is denied by others) which 
have been seen on Mercury and Venus in transit, when 
they bave completely pases on to the disg. 
S. P. LANGLEY, 
` Director of the Observatofy 
Allegheny Observatory, Allegheny, Fenpayivema; 
N December 6 1 


~ THE transit was observed here in a cloudless sky 
up’ to sunset, but the low position and great atmo- 
spheric disturbance rendered measurements and observa- 
tions of contact unreliable. 

When Venus was half in on the sun, I distinctly per- 
ceived a fine curved thread of subdued light on the 
south-eastern edge outside the sun, and not reaching to 
the latter, nor extending far on any side. With three- 
fourths on, the thread of light reached round the remain- 
ing fourth outside, and completed the periphery. The 
segment of light disjoined, as when first observed, would 
seem to indicate a superior refractive power of the planet’s 
atmosphere in the locality at the time. 

A short time before complete ingress, the solar cusps 
appeared to project out from the disc in double concave 
forms to join the aureole. The aureole disappeared after 
complete ingress, but the, outer portion of the planet 
seemed much less dark than the central, which was per- 
fectly black within a dark brown ring of from 5" to 10” 
in breadth. I saw no trace of the black drop or ligament, 
and, indeed, I should imagine that the aureole crossing 
the position of the ligament would prevent its appear- 
ance. I found’ nothing like a satellite. I thought the 
micrometer showed a diameter of the planet rather 
greater fron? east to west than from north to south, but 
the čoiling of the limbs prevented ‘any measures ‘that 
could be depended on. I remarked no distortion of the 
planét as recorded by observers of the previous transit. 


JOHN BIRMINGHAM, 
Millbrook, Tuam, December 8 


IN a published letter, dated “ Palermo, December 13, 
1882,” Signor Cacciatore, Director of the Royal Obser- 
vatory there, writes as follows:—‘ The observatioris of 
the transit of Venus, effected at our Observatory, 
present results, both as regards the direct observa- 
tions and the spectroscopic, to which the attention 
of astronomers and physicists may fairly be invited. 
Prof, Ricco; with the spectroscope, when the planet was 
on the sun’s disc, and her image entered upon and left 
the slit, observed near the spectral line B of the more 
refrangible side, a very weak absorption band, and also 
near the line C he saw traces of obscuration, but much 
more weak and uncertain. The same phenomenon, P. 
Tacchini writes me, was observed- by him at Rome. 
Moreover, my direct observations yielded an indication of 
the ingress of the atmosphere of Venus upon the sun, as, 
from those of Prof. Millosevich in Rome, this indica- 

. tion was obtained on the arenal. portion of the planet. 
The agreement of such observations made in different 
places is of no little importance for determination of the 


existence and the constitution of the atmosphere of 
Venus. i 
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. NOTES X 

M. BERTRAND, perpetual secretary of the Paris Academy of 
Sciences; intimates that the French Government is anxious to 
collect any information relating to Fermat, whose statue will be 
unveiled very shortly at Toulouse. Those who possess any 
documents relating to Fermat are requested to communicate with 
the secretary of the Institute, 


THE Johns Hopkins Universtiy Circulars confain a great 


amount of important scientific, as.well as other information, con- 


cerning the work of that institution, which is-rapidly developing | 
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into one of the most comprehensive and efficient institutions 
for research and tducation anywhare. — ,Jnethe number, for 
November, for example, we have notes oh the papers read by 
members 3 of the University at their various societies as well as 
elsewhere, in mathematics, physics, philology, biology, Jd, 
synopses of recent American, scientific journals (mostly ined 
from the University), besifles algtracts of lectures, critical _notes 
on various subjects, and much other information. From the 
seventh Annual Report moreover, it is evident that the. University 
has taken a strong hold on the American people, and that both 
in the spirit and the letter it is amply fulfilling the intentions of 
the founder. The list of the academical staff alone, professors, 
associates, lecturers, instructors and assistants, fills three pages, 
while the account of work in the various departments shows 
that research has become a part of thé qveryday dife of the 
institution, 


ProF. TYNDALL will on Thursday next (December 28), at 
the Royal Institution, at three o'clock, give the first of a course 
of six lectures (adapted to a juvenile auditory) on Light and 
the Eye, ” 


THE death is announced “of Dr. Theod. Lud, Wilh. von 
Bischoff, formerly Professor of Anatomy “and Physiology ‘at 
Munich University, as well as keeper of ‘the Anatomical Institute 
in that city. He died on December 5 last, aged seventy-five. 


On December 1 the Agricultural Museum of Berlin was 
opened to the public, The curator, Herr Settegast, has arranged 
the zootechnical divisioa in a commendable manner. Numerous 
paintings and sketches illustrate German domestic animals in 
their agricultural aspect. In the zoological division there are a 
number of interesting skeletons and shulls, amongst them a 
human skull from the shell-tombs at Santos (Brazil). 


Tue French official journal publishes a report on oyster culture, 
which is in favour of the Portuguese oyster. It appears that 
100 giammes of the flesh of this mollusc contains about 1-Ioth 
gramme of iodine, bromine, and chlorine, fust twice as much'as 
the common oyster. ` 


t 
. 


MESSRS, FOSTER AND MARTIN, of Melbourne, have sent us a 
graceful photograph of the cõmet, about which we have had so 
much correspondenee, The photograph was taken with a 3-inch 
euryscope of-24 inch focus on an ordinary camera, not egua- 
torially mounted, which doubtlessly acgounts for the elongation 
of the nucleus, The photograph i is creditable to Messrs. Foster 
and Martin, though it is not the first. time a comet has been 
photographed; more than a year ago we reproduced the’ photo- 
graph of the comet of the period, taken by Dr, Janssen of Paris. 


Acta Mathematica is the name of a new mathematical journal 
which w.ll appear this month, simultaneously published . in 
Stockholm, Berlin, and Paris, The editor in chief is Prof. J. 
Mittag-Leffler, of Stockholm, nd the publicition has been 
promised the support of the most distinguished mathematicians 
of Scandinavia, Germany, and France. - 


Last week the Crystal’ Palacg Company OET an Exhi- 
bition of Electricity and Gas which give. even greater promise 
of succe-s than that in which electricity was the sole object of 
attraction. Gas at present occupies the largest display. Exhi- 
bitors demonstrate the utilisation of` gas, and there are many 
practical illustrations going on. The South Nave contains a 
great collection of.all the best systems of improved gas lighting, 
Sugg’s stand being distinguished by an immense standard lamp 
of 1000 candle power and a.series of suspended lanterns of 
tasteful pattern of 6od%candle power. There are similar great 
gas Kghts by Bray, Siemens, and others, which are submitted as 
eSmpetitors against the electric are lights, In the North Nave 
there are numerous stands of electric apparatus ard material. _ 
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THE annual meeting for the distribution of prizes and certi- 
ficates in connecon with éhe Institute for the Advancement of 
Technical Education was held on Thurs@ay night in the hall of 
the Goldsmiths’ Company, Foster Lane. After the pwgsentation 
of the prizes, Dr. Siemens said that Sir Frederick Bramwell had 
prevailed upon him to present thg prizes on this occasion, and 
had urged that he was a fit pgrson fo do so. The distinction 
made between ordinary andghonour prizes, marking the addition 
of some soientific knowledge to proficiency in applied science, 
was worth the attention of all students. It was not sufficient for 
after-life to be efficient in a craft or calling. Unless the work- 
man also mastered entirely the scientific principles underlying 
that calling, he might, in consequence of some invention changing 
the modus operandi in an occupation, be left high and dry, 
whereas with a*kngwiedge of fundamental principles he could 
adapt himself to changed circumstances. With regard to the 
school in Cowper Street, he might say, having recently visited 
it, that the decture rooms and the laboratory for physical science 
and chemistry were the most perfect he had seen, and he con- 
trasted them wiga,those in which he had himself received scien- 
tific instruction, He remarked upon a deficiency he had noticed 
in the Finsbary Sqhool—the indifferent accommodation and pro- 
vision for the stud} of drawing, both artistic and mechanical. 
He hoped that art and literature would not be neglected in this 
scheme of education. Dr, Siemens said he hoped that through 
the dissemination of pure and practical science a higher spirit 
would take possession of the artisan, and that he would work 
with the object” of attaining higher results and higher ends 
instead of discussing with his employer questions of hours and 
wages. 


THE American papers have been devoting con-iderable space 
to Prof. Henry Draper, whose comparatively early death is 
regarded as a great loss to American Science, The Tribune has 
a long and interesting biographical article. 


Mr. A, E, GARROD has published, through Parker and Co., 
his able and. elaborate paper, re-written, on ‘‘Nebule,” which 
gained the Johnson Memorial Prize (Oxford) in 1879, 


One of the largest eavalanches ever known in Western 
Switzerland fell a few days ago near Ormons Dessus in Canton 
Vaud, It carried away several houses, pile up a mass of ice 
and snow 200 feet thick, and covered three square kilometres of 
ground. "Some of theeice blocks were 18 feet long. The 
inmates of the homses struck were got out safely. 


NEAR Tabiana {Itely) the remains of a fossil elephant ‘have 
been discovered Two enormous tusks, two teeth, and several 
bones from the skull were found. The objects found were 
submitted to scientife investigation by Prof, Strobel and Dr. 
Mariotti of Parma, They declared them to belong to Zlephas 
(Loxodon) meridionalis, Falconer. The tusks measure 3°2 metres 
in length, and 0'28 metres in diameter at the thickest part. The 
skull bones were so much decayed that'they could not be removed, 
It was resolved, therefore, to cover up the remains with earth 
until next summer, when it is hoped that warmer weather will 
be more favourable to further ckcavations, 


During a stay near the Suez Canal last winter, Prof. Keller 
of Zarich made a study of the animal migrations due to the 
opening of this means of communication, These are very 
positive, though certain causes quite stop some ‘Species, or at 
least retard their movements, especially (1) the too sandy nature 
of the ground; (2) the large lakes; (3) the currents; (4) the 
passage of ships, which derange the ova amd larvæ ; (5) the too 
great saltness of the canal water. From the Mediterranean ‘to 
Suez Have passed since 1870, Solen vulgaris, Umbrina cifrhosa, 
Labrax lupus, Balanus miser, Ascidia intestinalis. Some Medi- 


terranean species are now on their way through {Solza vagina, |° 
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Cardium edule, Spheroma), several fishes (Pristipona stridens, 
Crenidens Forskali, &c.), and some mollyscs (Cerithinum sca- 
bridum, Mactra alorina, Mytilus varigbilis) have passed from ghe 
RedgSea to the Mediterranean, while quite a numerous ‘‘cara- 
van” is now resting in the basins of the great Bitter Lakes, 
The fauna of the canal is still too poor for large carnivorous 
species to find a living in it; hence rays, cuttlefishes, &c., 
do not migrate. Red Sea corals also have not passed into the 
canal. 


THE Overland China Mail gives an account, taken from the 
Manila‘ papers, of the typhoon which visited the Philippine 
Islands on October 20. The typhoon began at eight o’clock in 
the morning, and continued with unabated fury until about two 
o'clock in the afternoon, Not a house in Manila escaped injury. 
Duiing the storm it was utterly impossible to walk in the streets, 
owing to the force of the wind, which was rolling carriages 
along like playthings, and keeping sheets of iron roofing floating 
in the air like pieces of paper. It is said that during the 
typhoon several shocks of earthquake were felt. No such de 
structive typhoon has visited the islands since 1831. The record 
taken at the Obtervatory says that the greatest velocity attained 
by the anemometers reached 144'4 English miles per honr; 
nothing could resist this force of wind. The vortex ‘was 
touched at 11'40 a.m., when the minimum barometer reached 
727°60 millimetres, The greatest violence of the hurricane 
could not be indicated, because all the anemometers were ren- 
dered useless before the severest gusts came. 


Tux eleventh annual soré and exhibition of the Lambeth 
Field Club and Scientific, Society will take plate on Monday 


evening, January 1, 1883, at St. Philip’s Schools, Kennington . 


Road, §.E. S 


PROF. GUSTAV VON HAYEK, an eminent Vienna naturalist, 35 
editing a large Atlas of Natural History. Five parts have 
appeared, and the work will be complete in fifteen. Each part 
contains eight plates folio size. Montz Perles, of Vienna and 
Leipzig, is the publisher. ‘ 

‘““MYTHOLOGIE und Civilisation der Nordamerikanischen 
Indianer ” is the title of a little work just completed by Herr 
Karl Knortz, and published by Paul Frohberg of Leipzig. 


A VIOLENT shock of earthquake was felt at Siders (Canton 
Valais) on December § at 3.40 p.m. ; the direction of the shock 
was from east to west. - 


THE French Lower House bas adopted the project of sub- 
terranean telegraphic lines, which had elicited some criticism. 


On the 2nd inst. Dr. Finsch, who recently returned to Berlin, 
after an absence of over three and a half years, reported upon 
his travels before the Geographical Societ? of Berlin. He first 
proceeded to Micronesia in order to study the ethnology of the 
rapidly disappearing nativgs of those groups of islands. 
Honolulu he proceeded to Oahu, where he visited*the old burial- 
grounds. At Maui he succeeded in obtaining a specimen of a 


_bird that is very nearly extinct, and from the scarlet feathers of 


which formerly the royal mantles were made. In March 1880 
he accompanied the German Consul, Herr Hernheim, to the 
Caroline group, and saw thé ruins of the celebrated colossal 
edifices there. In July Dr, Finsch proceeded to New’ Britain. 
He stayed there for eight months, and then went to visit the 
Maoris in New Zealand, At the beginning o of, 1882 he pro- 
ceeded to New Guinea, in August he left for. Batavia and then 
for Europe, having travelled over 30,000 miles, His collections 
comprise, 4000 ethnological objects from 43 localities, 290 skulls, 
200° samples of hair, 200 casts of faces taken from living 
individualy in 66 different places, 6000 vertebrata, 30,000 in- 
vertebrata, r000 plants, numerous minerals, 400 photographs, 
and 200 sketches. 
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THE Russian Geographical Society has addressed to other 
scientific societies of Russia a proposal to collaborate in the 
‘puplication of a general description of Siberia, The Geogra- 
phical Society undertakes for its part the publication pf a 
geographical description and of a general bibliographical index 
of all works and papers on Siberia. ; 

e 


. Tue Belgian expedition for the investigation of the Upper 
Congo has left Antwerp on board the steamer Harkaway. The 


party consists of Dr. van der Heuvel, Herr Schaumann, an , 


Austrian officer, and several mechanics. The expedition takes 
out large stores of goods, including samples of the seeds of all 
nutritious vegetables grown in Belgium. They are to proceed aš 
quickly as possible to the furthest of Stanley’s stations, and then 
penetrate furthet if possible. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon (Cynocephalus porcaritis 2) 
‘from South Africa, presented by Mr. J. W. Browne ; a Macaque 
Monkey (Macacus cynomolgus) from India, presented by Lady 
Sibyl Tollemache ; a Smooth-headed Capuchin (Cebus monachus) 
from South-East Brazil, presented by Mr. A. J. McEwen; a 
Squirrel Monkey (Chrysothriz sciurea 6 ) from Guiana, presented 
‘py Mr. M. Escaré; a Rhesus Monkey (Macacus erythraus 8) 
from India, presented by Mr. G. V. Sawyer; two Leadbeater’s 
Cockatoos (Cacatua leadbeateri) from Australia, presented by 
“Mr. C. J. Harvey; a Common Barn Owl (Strix flammen), 
British, presented by the Rev, A. Reece; a Ring-hals Snake 
(Sepedon hemachetes), a Rhomb-marked Snake (Psam:mophylax 
vhombeatus) fgom South Africa, presented by Mr. H. Pillans; a 
Lesser White-nosed Monkey (Cercopithecus pelaurista 8) from 
West Africa, deposited ; a Long-eared Owl (Aszo otus), British, 
a Marbled Cat {Felis marmorata) from Assam, purchased ; 
. a Red Kangaroo (Macropus rufus 8) born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


MEASURES OF DOUBLE STARsS.—We receive at about the 
same time several important series of measures of double stars, 
(1) “ Results of doublé star measures made at the Sydney 
Observatory, N.S.W., 1871 to 1881,” under the direction of 
Mr. H. C. Russell, Government Astronomer for New South 
Wales. From 1871 to 1874 the instrument employed was a very 
fine 74-inch refractor by Merz; after 1874 the 114-inch refractor 
“by Schroder was substituted, the same method of observation 
being followed with both instruments. For the more difficult 
objects, a power of 330 was applied on the Merz telescope, 
and one of 800 on the larger refractor. The objects mea- 
sured include about 746 af Herschel’s stars, and it is unneces- 
sary to say more than this, to show the importance and value 
attaching to the catalogue, no measures of a large number of 
the stars having been put upon record since ,the publication of 
Sir John Herschel’s fre Volume. In addition to these objects, 
however, Mr. Russell’s catalogue includes measures of 350 new 
double stars detected at Sydney, and he remarks that it would 
-have been easy to double the number if he had adopted the 
same limit ofedistance as Sir John Herschel, and without making 
any very strict examination of the southern heavens, which will 
be a hint to future workers in this branch of astronomy in the 
other hemisphere. Some of Herschel's stars, Mr. Russell says, pre- 
‘sent consjderable difficulty, but are probably in motion ; thus + 
Lupi, an easy double-star in 1836, is now single under the 
highest power on -his large equatorial ; m Lupi, which Herschel 
found ‘ excessively difficult,” is now quite an easy object with 
the Sydney refractor ; Æ 4854 is another star of the same cha- 
‘acter; in June, 1872, it was easily divided with power 230 ; in 
June; 1874, it, could not be divided with any power; and in 
July, 1880, it presented only a round disc with all powers on the 
large telescope. 


Mr. Russell has made an innovation in the manner of expres. | 


sing the dates of the separate sets of measures, which appears 
an unfortunate one: instead of giving them accoaling to the 
u ual method, as fractions of.the different years, he has three 
‘columns with “ Day-of the month,” “Month of the year,” 
and “ Year in the 19th century,” and this inconvenient expres? 
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sion of dates is not remedied without some trouble, by-means of 
the tible at p. 68, showing day and fraction of year. The 
computer of double-star orbits in taking means of sets of mea- 
sures for an epoch tofwprk upon, ‘will hardly appreciate this 
inhovatig#. o. . 

(2) e‘ Micrometric measurements of double-stars’” in vol. xiii, 
part r, of ‘Annals of the Astronomieal Observatory of Mar- 
vard College.” °This is @ valuable catalogue of measures of 
about 350 stars in upwards of ofte thousand sets, made with the 
15-inch refractor at Harvard College, chiefly in the years-1866- 
1872, under the direction, of Prof. Winlock, but including a few 
obtained by the Bonds, and by Mr. Waldo, which hæve pre- 
viously appeared in the Proceedings of the American Academy 
of Arts and Sciences, and in the Astronomische Nachrichten. 
The catalogue includes nearly all the more interesting binaries 
and many difficult objecty In addition, Prof. Pickering pub- 
lishes a list of 179 double stars gliscovered at Harvard College 
Observatory, some of which have bepn ihdepehdentéy detected 
by Mr. S. W. Burnham; these were found to a considerable 
extent during an exploration of the southern heavens, occasion- 
ally instituted in the intervals of other observations. In the 
cases of. some of the principal revolving doubles as y Virginis, 
‘yo Ophiuchi, &c., the measures extend to the year 1876. ` 

(3) “ Measures of the principal double stææin rapid orbital 
motion,” made in the years 1875-1882, with the Merz refractor 
of the Observatory of Brera, Milan by Prof, Schiaparelli; an 
important series of results which will be mæt welcome to those 
who are engaged in the investigation of double star orbits, since 
in most cases, there are measures later than any others available 
at the-present moment. We extract a few of the morg recent 
„mean results :-— - 
Position- 


Distance 
¢ Cancri (A: B) 1882°247 45°07... 0'986 
w Leonis SP _1882°363 89°99 0°55 
g Ursee Majoris 1882'386 261°06 1°928 
_aCorone Borealis ... 1882°503 ... 13537 0.594 
# Bootis a. 1882521... 12040 0'795 
, Ç Herculis 1882°602 ... TOI'SS 1°473 
T Ophiuchi ws 1882'600 ... 252'I3 ... r860 
yo Öphiuchi ... ... 1882°609 ,.. B183 ... 2'336 


No trace of the companion of y Coronæ Borealis was visible 
in the years 1875-1881. In 1882 a prominence was once 
suspected at 120°, but at other times the star was single, In- 
1875-1879, however, ‘this star’ was single in the Washington 
26-inch refractor. e d e 
Pa er a va aR ET ee 
e 
: PHYSICAL NOTES 

Pror. W. Korfirauscu gives the following as the results 
of recent experiments on the electric conductivity of the haloid 
salts of silver. Chloride, bromide, andsiodide of silver’at tempe- 
ratures above their melting-points conduct far better than the 
best conducting liquids (sulphuric acid, &c.)eat orflmary tempe- 
ratures do, Chloride of silver conducts best, iodide . worst of 
the three. The chloride and the iodide of silver change their 
resistance very greatly and suddenly on solidifying, the resistance 
increasing more than a million-fold by cooling through 20°. 
More remarkable still, iodide of silver undergoes absolutely no 
change of conductivity at its melting-point (540°), but shows a 
rapid decrease at the temperature (145°) at which it passes from 
the amorphous to the crystalline State. 

New combinations to serve for direct-vision prisms have been 
suggested recently by several persons. Mr. C. D. Ahrens uses 
a bisulphide prism cemented between two flint glass prisms, 
giving a wide dispersion with little loss of light. Herr Fuchs 
employs a single isosceles glass prism in the position of minimum 
deviation, a silver-faced mirror being attached to the basal face 
of the prism to rectify the ray ‘after emergence. Signor A. 
Ricco has described a similar combination, a total-reflexion 
prism being substituted for the mirror. He has also constructed 
the second; prism of the combination of*a four-sided form, so 
that it-not only rectifies the ray which has been deflected by the 
first prism, but also augments the dispersion of the first prism by 
a nearly equal amount. 


Tue électric resistanc® of mercury is, according to R. Lenz, 
affected by pressure, Between the limits of 2 and 60 atmo- 
spheres’ pressure, the resistance of a quicksilver column 1'2 
metres long, inclosed in thermometer tubing, diminished *o2 per 
cent. for each additional atmosphere. 
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- Pror. MELDE of Marbig proposes to study the force of 
electric reaction as exhibited in the rotation of Hamilton’sewell- 
known ‘‘mill,” Wy ajtaching the ‘‘ mill” to'a torsion fibre, and 
observing the orgue- produced by the Welectric reaction, As 
Tomlinson has shown, the ‘‘mill” wifl wors when sgrrounded 
by turpentine os other insulating liquid; hence Prof. Melde’s 
suggestion promises to proye of some interest. : 


e 

Dr. H. P, BOWDITCH has recently®published in the Xournal 
of Physiology a paper on the ‘optical illusions of motion, in 
which he deals chiefly with? the peculiar illusions of rotation, 
_ &e., studied a few years ago by Prof. Silvanus P. Thompson. 
He entitely agrees with the latter experimenter in rejecting the 
explanation advanced by R. Addams, and more recently by 
Javal, that these illusions are due to’muscular slip, and declares 
that such an explanation is worthless, being contradicted by the 
fact that motor after-effects in oppos#te directions are possible 
for the same retina at the same time. Dr, Bowditch also thinks 
that these *persigtené aftersimpressions of-motion cannot be the 
product of experience or association, because experience cannot 
overcome, enor volition control or reverse them, He looks for 
an explanatipn in the narrowness of the linnts of distinct’ vision. 


M. BERSON has contributed to our knowledge ôf the magnetic 
properties of meals by some recent researches on their degree 
of magnetisation at different temperatures, The experimental 
method followed consisted in comparing the magnetic moments 
of different bars If Gauss’s method at different temperatures 
while placed in a magnetic field of constant intensity. The fol- 
lowing are the results :—With iron-the total and temporary 
magnetisations both increase up to 260° C., above which ‘the 
temporafy magnetisation falls off rapidly, but the permanent 
slowly. In steel the total magnetisation is also a maximum at 
260° C., but the permanent magnetisation attains its maximum 
about 240°C. The magnetisation of a steel bar magnetised 
while cold is diminished by heating, whilst that of a bar mag- 
netised while hot is diminished by cooling. This result appears 
to be important, as it would follow that a nagnet has its perma- 
nent maximum pewer at that temperature at which it was mag- 
netised. With nickel the total magnetisation increases up to 


240°, and diminishes above 280° so rapidly as to be zero at’ 


330°. But if magnetised at 280°, the magnetic moment during 
the subsequent cooling first increases, then diminishes slightly, 
but still remains greater than at the temperature, at which it was 
magnetised. Cobalt behaves like steel. 


M. HESEHUS publishes in the last volume of the ¥ournal of 
the Russian Chemical and Physica® Society an interesting paper 
on his researches on “ resieltal elastjcity ” (a rather difficult term 
to translate), the elastische Nachwirkung of W, Weber. With- 
out attempting to deal with the immense range of phenomena 
concerning permanent changes of shape of elastic bodies under 
the influenge of small but continually acting forces, M. Hesehus 
has studied these changes ‘In a few bodies, especially in lead and 
caoutchouc, ang has made an attempt to bring these changes 
into connection witlf other physical phenomena, - He comes to 
the conclusion that residual elasticity depends to a great extent 
upon the mass of the body, and its surface; that the elastic con- 
_ ductibility depends upon, and increases with, temperature ; and 
that the laws of residwal elasticity afford close analogies with 
those of heating and cooling of solid bodies, as well as with 
those of phosphorescence and of residual magnetism and 
electricity, e 

AT a meeting of the Russian Physical Society, M. Kraevitch 
made an interesting communication on the results of his re- 
searches on the elasticity of air, Rarified air does not obey the 
Boyle-Mariotte law, that is, in proportion as it becomes more 
rarified its elasticity diminishes iore rapidly than its density, 
and becomes equal to zero, while the density has still a measur- 
able value. M. Kraevitch observes that it would result from 
these experiments: (I1) that the atmosphere of the earth is 
limited ; and (2) that our weights of gases contain an error, as, 
however perfect the pneumatic machine, it cannot pump all air 
from a vessel, if this-vessel is lower than the pneumatic machine, 
or the air is pumped from above. Prof. Mendeleeff, recognising 
the importance of these researches, advised M. Kraevitch to 


continue them on heavy gases, i gs 


in a paper relating to recent studies of the Rhone glagier 
{read at last meeting of the Helvetic Society of Sciences), Profe 
Forel formulates these four guestions as, in his opinion, the 
most urgent for a theoretic knowledge of the phenomena of 


N 
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glaciers: (1) How and in what measure does the velocity ‘of 
flow vary in different layers of the depth of the glacier? (2) 
How and in what proportion does the susface-velocity vary if 
the, glacier incre@ses or diminishes in thickness? (3) Whats is 
the temperature of the internal mass of the glacier? (4) What 
are the laws of periodic variations of different’ glaciers? .(For 


„this study it is desirable to know, in the case of each glacier, 


the epochs of commencement ot -periods of elomgation or 
shortening), 


Herr Herrz has 1ecently measured with special apparatus, 
the pressure of saturating vapour of mercury at different tempe- 
ratures, from 0° to 220° (Wied. Ann., No, 10). His numbers 
are considerably smaller than those of Regnault ; and with Herr 
Hagen’s they agree only between 80° and 100° C, being greater 
below, and smaller above these limits, Between o° and 40° he 
finds the elastic force of the vapour of mercury to vary from 
o’oo01g mm, to 00063 mm. It follows that at ordinary atmo- 
spheric’ temperatures it is less than yyy mm. ‘This result is 


important in reference to barometers, machines, and Geissler ~ 


tubes.. $ 


SIGNOR MARTINI has studied the sounds produced by outflow 
of water through a cylindrical hole in a metal disc at the bottom 
of alorig glass tube filled with the liquid (424 del. R, Ist. Veneto, 
5 ser. t. viti, 1882), In such a case one does not hear a series of 
sounds of decreasing pitch, though the liquid charge continually 
shortens; but a certain number of distinct sounds. The sotind 
is due, as-Savart proved, to the vibrations of the liquid vein; 
and the author verified Savart’s law, that the numbers of these 
are proportional to the liquid charge and inversely as the 
diameter of the hole, A pure sound of clear tonality is only 
got if the sound of the vein is one of those the liquid column 
can yield. The series of sounds from a liquid column of con» 
stant length is that of the harmonics of an open pipe. The air 
column above the liquid strengthens some of the gounds, The 
sound is quenched if the tube is kept from vibrating. These 
experiments afford a means of comparing the velocities of sounds 
in different liquids, One has only to find what lengths the 
columns must have to yield a particular sound (all air-bubbles 
e author has tried alcohol, sulphuric 
ether, and petroleum, and found numbers agreeing with those by 
other methods, 


Ir appears from recent experiments by Herr E. Wied- 
mann (Wied, Ann., No, 12) that a number of water-contain- 
ing silts, when ‘heated, undergo chemical transposition even 
before fusion. He has, in this inquiry, found two new modifica- 
tions of zinr-sulphate and magnesium-sulphate,,and determined 


the changes of volume attending their formation, The general - 


result, he tpoints out, is of interest with reference (J) to deter» 
mination of tension, inasmuch as it is necessary, first, to ascer- 
tain whether a given salt remains unaltered or not within the 
range of temperature considered; (2) to researches on heat of 
solution, &c., of a salt partly deprived of water by heating ; it 
should be exactly determined in what form water and anhydride, 
salt are combined. 





CHEMICAL NOTES $ 


A RECENT patent by Mr. Morris, of Uddifgston, N.B., claims 
to have solved a problem which has long baffled the skill. of 


technical chemists. By heaging an intimate mixture of alumina - 


and charcoal, in a current of carbon dioxide, Mr.eMorris says. 
that metallic aluminium is produced ; the metal is purified from 
carbon and aluminium by fusion. 


WHAT may perhaps be called the kinetic theory of chemical 
actions, the theory, namely, that the direction and theeamount 
of any chemical change is conditioned not only by the affini- 
ties, but also by the masses of the reacting substances, by the 
temperature, pressure, and other physical circumstances—is 
being gradually accepted, and illustrated by experimental results. 
Thus Hammond (Monatsheft fur Chimte, 3, 149) concludes, 
from experiments on the hydration of salts, that when a saline 
solution is gradually concentrated various hydrates are formed,. 
but that the crystallisation of any one of these from the liquid 
depends on the relative quantities of the various hydrates, and on 
the temperature of the solution, Another example of the esta- 
blishment of @ state of equilibrium between antagonistic chemical 
systems is fitrnished by the recent observations of L. de Bois- 
baudran (Compt. rend., 95, 18) on gallium protochloride. When 
gillium is dissolved in cold concentrated hydrochloric acid a 


J 
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stable solution of the protochloride is obtained; bit when water 
is added to the solution hydrogen is evolved and gallium 
perchloride is produced. ; A à 7 , 

HERR SCHWARZ describes (in Berichte der. Deut, Chem, Ges., 
xv, 2505) three lecture experiments illustiative of the actidh of 
zinc on sulphur : 2 parts of fine zinc powder are carefully mixed 
with 1.parg of flowers of sulphur, and the mixture is ignited by 
an ordinary match ; combination occurs with evolution of much 
light. Vapour of carbon di-ulphide is passed over zinc powder, 
which is gently heated in a piece of glass tubing ; zinc sulphide 
is produced, and a considerable quantity of carbon is separated. 
Sulphuretted hydrogen is passed through carbon disulphide, and 
the mixed gases are then conducted over, hot zinc powder; zinc 
sulphide is produced, and a'gas, which is passed through potash 
and collected in a small gas-holder; this gas burns with a 
slightly luminous flame, andexplodes when mixed with air; it 1s 
marsh gas, i 5 

NıLsoN has prepared the rare metal thorium in considerable 
quantity, and determined its atomic weight to be 232°35, specific 
m about 11, and atomic volume about 21 °(Berichte, xv. 
2519). ‘ J 





M. MIKLUKHO-MACLAY ON NEW GUINEA 


i AMONG the queries that were submitted to M. Milukho- 
Maclay before his departure, fron Europe; was one of 
Karl von Baer, who advised the traveller to visit the Philippine 
Islands, and to bring home several skulls of the natives, in order 
to ascertain whether the primitive inhabitants of these islands 
are brachiocephalic, or not. During a five days’ stay of the 
clipper Jzumrud at Manila, M. Maclay visited the Mariveles 
mountains, and discovered there Negritos who lived in their 
pondos, or small huts made out of palm-tree leaves, Numerous 
measurement? (favoured by the custom of the men shaving the 
back of the head) proved that they really are brachiocephalic, 
the index being no less than 87°5 to 90 Their size is altogether 
small; one woman, mother of two children, measured only 1'30 
metre. Their faces proved to be very much like those of the 
Papuans of New Guinea, while their customs are much akin to 
thosé of the inhabitants of many Melanesian islands, For 
instance, when M, Maclay threw some remains of food in the 
fire, the Negritos immediately extinguished it, and asked him 
not to do so again, The same prejudice exists with regard to 
spitting in the fire (a very widely-spread prejudice, we” may 
observe, as it exists also in Russia and Siberia). Another in- 
teresting custom of the Negcitos is that everybody, before eating, 
must loudly shout out several times, an invitation to partake 
of his food, to all those who may be in proximity. This custom 
is very rigidly observed, and those who do not comply with it 
are punished, even by death. 5 
In August, 1874, M. Miklukho-Maclay undertook a journey 
into the interior of the Malay peninsula, in order to settle the 
question as to the race of its inhabitants—the Orang-Sokays and 
the Orang-Semongs—about which question there existed a con- 
troversy between Messrs, Logan, Newbold, Crawford, and 
Waitz. M, Maclay went, therefore, from Singapore to Johore, 
The Maharajah of Johore received him very kiadly, and gave 
higi the necessary nfen for the journey, as well as orders to his 
subjects to hélp him in every way during his journey. In ex- 
change, M. Maclay was bound to prepare a map of the domi- 
nions of the Maharajah, The Rfssian traveller crossed the 
Johore country twice—from west to east and from north to south, 
The journey was very difficult, on account of the rainy season ; 
the rivers and streams had inundated the country, even the 
woods, and the party had to walk in water that reached to the 
knees, and often to the breasts of the oxen. For seventeen 
consecutive day: they were quite wet, as well as their baggage. 
Reaching thus the mouth of the Moar river, M. Maclay jour- 
neyed up this river in a flat boat, passing by Malayan villages, 
reached its confluence with the Pallon, and went up the last 
river. At its sources he discovered in the woods the first huts of 
the so-called ‘‘ orang-utangs,” 
Malayans, not to the ape, Pithecus satyrus—they never call apes 
-by the name of “orang,” but to “‘forest-men.” ‘ Orang” 
signifies ‘‘ man,” and ‘‘utang” a forest. Therefore the Malay- 
ans say orang-oukit (men of the hills), orang-ulu (men at the 
source of a river), erang-dalah, orang-laut.(men of the interior 
of ths sea-shore), and soon. However, the name orang-utang 
* Continued from p 138. i . 
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‘| poison of snakes, of poisonous kinds of strychnis, &c. 


This name is given by the + 





could be applied also to a Malay who stays in the woods, but 
still iis used to desjznate a tribe of Malays crossed in various 
degrees with Papuans, ae also with M@lanesian®, ‘ 

Though the different®tybes M. Maclay met with during his ' 
journeys jA Johore 4iffer from one another, still none of them are 
Melanesians: They forget their primitive language, and adopt 
that of the Malays. M. Maclay presumes that formerly they 
had several TA ayd Were divided into several tribes ; 
some difference still remains ir® their customs, They are at a 
very low stage of human culture. “hey wander in the woods, 
and only occasionally come to stay in their miserable huts. The 
Malays distinguish two different tribes of orang-outangs: the 
orang-outang-dine (or tame, who are in intercourse with them), 
and the orang-outang-har, quite nomadic: These last use a 
weapon, sumpitan, which deserves to be mentioned.’ It consists 
of a hollow bamboo cylinder, two metres long and two or three 
centimetres wide, through which they blow against their enemies 
very light poisoned arrows, as large as Wnifting-needles. The 
end of these arrows breaks, and remains in.the wound. The 
Malays say that the slightest scratch of such an arrow kills a man 
in ten or fifteen minutes. M. Maclay purchased quenitines of 
their poison, which proved always to be made of £ condensed 
infusion of the bark of the Javan tree, Antaris foxicoria, or 
Upas, to which different tribes add other pajagns, such as the 
A small: 
prick of a poisoned arrow kills a dog or a ‘dat, the death being 
accompanied by tetanus or not, according? to the secondary 
poisons added to the chief one. The Orang-outangs are rapidly 
disappearing since they were driven by Chinese and Malayans 
from the sea-shore t> thé woods of the interior. Besides, the 
Chinese and Malays purchase their best-looking and Healthier 
girls, leaving them the feeblest, who leave but a weak progeny. 
The children from the Malays and Orang-outang girls are far. 
more like the former than the latter. 

- After having crossed the Johore country from the mouth of the 
Moar River to the entrance of the Indan into the Chinese Sea, 
that 1s, from west to east, M. Maclay crossed the same country 
from north to south, that is from the Indan to*the Selat-tebran 
Strait, which separates Singapore Island from the mainland. 
He contracted, of course, a strong fever during this journey, fifty 
days long, and went to Bangkok, There he happened to receive 
from the King of Siam a letter to his vassals of the Malay 
peninsula, enjsining them to help M. Maclay during his further 
travels on the peninsula, Provided with this recommendation, 
the Russian traveller undertook a most adventurous journey, 
namely, to walk from Johoreéo Siam. It was considered by all 
his acquaintances as quite impossible, but he accomplished it, as 
the small rulers of the southetn part of the Malay peninsula did * 
not venture to stop him on his way, and preferred, each of them, 
to despatch him to the next ruler. In this way M. Maclay 
reached Siam, after a journey that lasted for 176 days. 

In the mountains at the sources of the Pakkan "River, M. 
Maclay finally met with undoubtedly pure Melanesians, Orang- 
Sakays, and made on them a few anthropological theasureménts. 
They differ as much from the Malayans, as the Malayans differ 
from the Papuans, and are like the Negritos of Luzon. The 
height of the men varies between 1°46 and 1'62 metres, and 
that of the wonen from 1°35 to 1°483 the skull is nearly 
brachiocephalic, that is, the widest is between 74 to 82 for men, 
75 to 84 for women, and 74 to 81 for children. The diameter 
of the curls of the hairs is the same as with the Papuans, that is, 
from 2 to 4 millimetres, The*colour of skin is between thé 
numbers 28 to 42, and 21 to 46of the table of Broca. The 
plica semilunaris, or the so-called palabra tertia, is more deve- 
loped than with other rages; its width reiches sometimes 5 and 
5'5 millimetres, instead of the 1'5 to 2 millimetres of the 
Caucasian race. Finally the Orang-sakays have also a fold of 
the skin at the interior corner of the eye which is known, when 
pathologically developed, under the name of Æpicanthus, Like 
the Orang-utangs they are disappearing; they nomadize in 
forests, stopping at a few places to mass collections of camphor 
and caoutchouc tree, of rotang and elephant bone, » hich they 
exchange with Malays for tobacco, salt, iron knives, and various 
rugs which they use for their dress. The dress of the men 
consists of a girdle, a part of which covers the perdnacum: the 
women have alsu a girdle of rotang, to which two rugs are 
adjusted. The women are tattoned by lines and round spots. 
The®Orang-sakays, like other Melanesians, put in the partition 
of the nose the Aayanmsh, that is, a long stick of bamboo, or a 
spike of the Aystria. 
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oo, The Orang-sakays are yery&ind to their women and daughters, 
who can even inherit the title of Jasen.. Their wedding custpmis 
“© eontain survival of the custom of stealing Brides. On a day 
‘agreed to before, the bride, in presen% of ber parents and 
friends, runs away to the forests, anf the gbridegrogm, who 
follows her after some time, must find her during a fixetl lapse 
| of time, If she does not, wish to. marry-him she can altvays 
_eonceal. herself in the w. ods so as not to be found. They have 
“maintained also the communal mgrriagé, that is, the wife passes 
from one man to another foga certain time. They are much 
afraid of death, and if a member of the eommunity becomes 
eriously ill, they-abandon him in the forest with a supply of 
food, and leave their buts for ever. 
‘Inhis. fourth lecture, M. Miklukho-Maclay gave an account 
of his cruise among the i-lands of the Malayan Archipelago, and 
‘the islands of Micronesia and Melanesia, as well as of his work 
dv Australia, The, anthropological refearclies in the Malayan 
archipelago were far mare successful than in Melanesia or New 
< Guinea, He had nb longtr to deal with wild tribes, and the 
“ schools, hospitals, and prisons maintained by the Dutch on 
these islands. gave him many opportunities for anthropological 
studies .M. «Maclay thus made very, numerous measurements 
and pbotograplis of Malayans, which will afford the necessary 
` materials. for comparing them with otber albed races. 
‘In 1876, when YOng for a second time to the Maclay coast of 
| New Guinea, the indefatigable. traveller had an opportunity of 
visiting the islandsegf Western Micronesia. He found there 
“that the Micronesian race is very nearly akin to the Polynesian ; 
but still, he thinks it is most probable that it contains a mixture 
of Melanesian blood, which appears, especially in the more 
oS gumly hair; in several instances (on the Pelan. Islands), the hairs 
were purely Melanesian, and the darkness of the skin and seve- 
< yal distinctive features of the skull showed unmistakable traces 
“of mixture with Melanesians. On the Lub, or Hermit Islands, 
‘M. Maclay found a mixture of Melanesians with Micronesians, 
‘and on the next group of islands, Escheker, or Eschikie, he 
‘discovered the true border-line of the straight-haired Micronesian 
race, The most important results of this journey were published 
e Siteungsberichte der Berliner Gesellschaft fir Anthropologie, 
meeting.of March 3, 1878. 
“tn 1879 M, Maclay left. Sydney on board an American 
“schooner for a cruise among the islands of Melanesia. He 
< visited New Caledonia, and journeyed in the interior of it, the 
: Loyalty. Islands, and many islands of the New Hebrides, 
` making everywhere anthropological measurements and drawings, 
Many inbabitapts of the New Hebrides proved to be brachio- 
cephalic. Thence he proceeded to the Santa Cruz Islands (where 
Commodore Goodenough, Several sailors, and Bishop Paterson 
were killed by poisoned arrows), and made measurements of 
‘those natives who came on board the schoonem Reaching then 
the Admiralty Islands, he stayed there for two months, and 
was enabled to complete to a great extent the observations 
of the Chajlenger expedition. Visiting further the Lub or 
Hermit islands which are said to have been peopled by a few 
natives landed in a” canoe from the Admiralty Islands, and 
“where the Melanesians are continually crossed with Microne- 
Sans; as the inhabitants bring every year slaves and women from 
the Ninigo group—M. Maclay proceeded to the Trobrian group 
of islands which are vety rarely visited by Europeans, and thence 
ta the Solomon and the: Luisiadea Islands. The journey lasted 
for 409 days, out of which 237 were spent on shore, ‘The 
results were as numerous as #mportant, the chief of them 
"being that brachiocepbaly is far more usual in Melanesia than it 
was before ; indexes measuring 81, and even 85, being not rare. 
Further results of this journey were published in the Tzvestia of 
the Russian Geographical Society for 1881, and in a letter to 
Frot.. Virchow, which appeared@in the Sifswugsberichte of the 
Berlin Society of Anthropology. 
OOM, Miklukho-Maclay concluded his journey by landing at 
Somerset, on the northern extremity of Australia, and at several 
“places of the eastern coast, in order to make acquaintance with 
the black Australian rage. It is known that several opinions 
> are current as to the origin of this race. Some anthropologists 
“consider them as Papuans, while others consider them as 
“Polynesians, and Prof, Huxley has made of them an independent 
‘> race of Astraloids. As far as M. Maclay's observations go, he 
-is inclined to consider them, like Huxléyfas a race sud generis. 
“But he intends to return again to Australia in order furtheg to 
tady this question. n 
= When staying at Brisbane, M. Maclay undertook an excursion 
a 
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into the interior of the country to see if there redlly exists an 
‘unhaired ” race, of which he was told in Europe. Close by 
Saint George’s Town, on the Ballon River, he discovered a few 
members cf one family who really were repfesentatives of the 
Atrychia universalis; they had only*a dozen bairs on theig 
eyelid®, and said that they were already a third generation of 
unhaired people. More details of this occurrence of atrychia, 
together with observations on inherited Aypertrichosis (hairs cover- 
ins all the body and face) were given by M, Maclay ira letter 
to Prof. Virchow which appeared in the Verhandlungen of the 
Berlin Anthropological Society for 1881, as well as several other 
papers on Australians (‘‘ Ueber die Mika Operation in Central 
Australien; Langbeinigkeit der australischen Frauen,” &e.), 

At Brisbane M, Maclay had.at-his disposal very rich anthro- 
pological material for thé study of the comparative anatomy of 
the brain of the Australian, Melanesian, Malayan, and Mon- 
golian races, as the authorities had given him all facilities, for 
having fresh brains of representatives of all these races who died 
in the hospitals of the port, or were executed, The Survey 
Office of Brisbane offered. him the use of its excellent. photo- 
graphs, which rendered him very ‘great “services, This rich 
material, left mostly at Sydney, has nit yet been worked out by 
M. Maclay; but he can already: state that the brains of 
different races afford substantial differences in the development 
of the corpus callosum, the pons varolti, and the cerebellum, as 
well a8 in the relative development of nerves anid in the grouping 
of the sinuosities of the great brain. . : 

Further interesting studies in comparative anatomy were made 
by M. Maclay on the brains of Marsupials, as well as of the 
Ornithorhynchus, the Echidna, and others, The chief occupa- 
tion of M, Maclay in Australia being thus comparative anatomy, 
he proposed to the Linnean Society of New South Wales to 
open a biological station where everybody would. “ undisturbed 
and undisturbing” carry on biological. and’ anatomical studies, 
The success which has met his proposal our readers already 
know of, The recently-founded ‘ Australian Biolegical. Asso- 
ciation” will take care of the new station... > 

The Geographical Society not having at its, disposal the 
necessary sums for publishing the scientific ‘work which M, 
Maclay proposes to publish, ‘the Emperor has allowed the sum. 
of 2200/, for covering the expenses of the publication. s 

















THE RECENT AND COMING TOTAL SOLAR 

. ECLIPSES? : 2 
THE following note has been drawn up in anticipation of the 

detailed accoun’s of the work done by me in Egypt on the 
May 17, which I am jreparing to lay 
before the Reyal Society, because as the next total eclipse occurs 
next May, there is no time to be lost if any attempt is to be 
made to secure observations, and I am of opision that such 
observations are most important. 

I have prefaced the statement of the work done by a reference 
to the considerations which Jed me to undertake it, and I have 
added a scheme of observations which, in the present state of 
our knowledge is, I think, most likely to produce results of 
value. 

1. In order to understand the recent change of front in solar. 
research which has followed theintroduction pf the view of the 
possible dissociation of elementary ‘bodies at solar temperatures, » 
and suggested the later laboratory, and especially the later” . 
eclipse observations with which we are now chiefly concerned, 
we must first consider what facts we may expect @n the two 
hypotheses. In this way we can see which hypothesis fits the 
facts best, ani whether there are any inquiries possible during 
eclipses of a nature to throw light on the question. 

2. On the old hypothesis the construction of the solar atmo- 
sphere was imaged as follows i= 

(1.) We have terrestrial elements in the sun’s atmosphere, 

(2.) They thin out in the order of vapour density, all being 
represented in the lower strata, since the solar atmosphere at the 
lower levels is incompetent to dissociate them. / 

(3.) In the lower strata we have especially those of higher 
atomic weight, all together forming a so-called ‘‘reversing © 
layer” by which chiefly the Fraunhofer spectrum is produced. 

3. The new hypothesis necessitates a radical change in. the 
above views. According to it the three main ‘statements made 
in paragraph ® require to be changed as follows: 
rset read at the Royal Society, Nov. 23; by J. Norman Lockyer, 


eclipsed sun of 1882, 
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(1.) If the terrestrial elements exist at “all in the sun’s atmo- 
sphere they are in process of ultimate formation in the cooler 
parts of it. a 

(2.) The sun’s atmosphere is not composgd of strata which 
fhin out, all substances being represented at the bottom ; but of 
true strata like the skins of an onion, each different in c&nposi- 
tion from the one either above or below. Thus, taking the sun 
in a state of quiescence and dealing only with a section, we shall 
have as shown in (Fig. 1) C say containing neither D nor B, 
and B containing neither A nor C, 





"Fic. z 


(3.) In the lower strata we have not elementary substances of 
high atomic weight, dwt those constituents of all the elementary 
bodies which can resist the greater heat of these regions, i 

4. The conditions under which we observe the phenomena of 
the sun’s atmosphere have not, asa rule, been suficie tly borne 
in mind, and it is quite possible that the notion of the strata 
thinning out has, to a certain extent, been hased more upon the 
actual phenomena than upon reasoning upon the phenomena. 

5. Take three concentric envelopes of the sun’s atmosphere, 


A, B, C, so that C extends to the base of A, and Balso to the 
base of A, that is, in both cases to the photosphere, Then, 
whether we deal either with the sphere or a section of it, the 
lengths of the lines in the spectrum of the strata C, B, A will 
give the heights to which the strata extend from the sun, and 
show whether B anc A respectively thin out. As the material 
is by hypothesis continuous down to the sun, thé lines will be 
continuous down to the spectrum of the sun sfen below as 


shown, 
‘ E 


6. Now take three concentric envelopes, A, B, C, so that 


only A restson the photosphere, 
mai be the sameeas in the former case, Że. 


The phenomena will in ¢he 
phe line C will still 


appear to rest on the spectrum of thé photosphere, for it will be 
fed, so to speak, from €’ and C”, though absent along the line 


CBA af B and A’ 


7.°Thus much having been premised wifh regard to the 
observations as conditi med by the fact that we are obser¥ing a 
sphere, we can how prodted to note how the two hypotheses deal 


with the facts. > 


Old Hypothesis. 


1. The spectrum of each 
element as seen in our labora- 
tories should be exactly repre- 
sented in the solar spectrum. 


Fact.—There is a very wide 
2. Motion in the iron vapour, 


e.g. in a spot or a prominence, 
should be indicated by the con- 


tortion of all the iron lines 
equally, ° 
. 


Sua 8 
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New Hypothesis, 


The spectra should sof re- 
semble each other. 
. 


difference between the spectra, 


Motion should be unequally 
indicated because the lines are 
due to divers constituents which 
exist in different strata accord- 
ing as they can esist the higher 
temperatures of the interior 
regions, 


Facr.—Thẹ indications show both rest and motion. 


Sums Spectrum 





3. The spectrum of iron in a 
prominence should be the same 
as the spectrum of iron in a 
sun-spot, 


The spectrum of iron in a 
_* 
prominence should be vastly 
different from the spectrum of 
iron in a sun-spot, because a 
spot is cooler than a promin- 
ence, 


Fatr.—The spectra are as dissimilar as those of any two 
elements. 
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Old Hypothesis ‘ 

4. The spectra of spots and 

prominences should not vary 
with the sun-spot periot. ° 


Fact.—They do vary. 


5. The spectrum of the base 
of thessolar atmosphere should 


most resemble the ordinary 
Fraunhofer spectrum, 
. 





New Hypothesis 
The spectra should vary be- 
cause the gin is hotter’ at 
maximun 


® (3 

The spectrum of thè base 
should least resemble the 
Fraunhofer speetrum, because 
æ the base we only get those 
molecules which can resist the 
highest temperatures. 


Fact.—As a rule the lines seen at the base are either faint 
Fraunhofer lines, or are entirely absent from ‘the ordinary 


spectrum of the san, 

6. Quad the same element the 
lines widest in spots should 
always be the same 

. S ° 


Qué the same element the 
lines widest in spots should 
wary enormously, because the 
absorbing material is likely to 
originate in and to be carried to 
different depths, 


eFact.—There is immense variation. 


7. The spectra of promin- 
ences should congigt of lines 
familiar to us in our labora- 
tories, because solar dnd terres- 
trial elements are the*same. 


The spectra of prominences 
should be in most cases un- 
familiar, because prominences 


represent outpourings from a | 


jody hot enough to prevent the 

coming together of the atoms 
of which our chemical elements 
are composed, 


Fact.—When we leave H, Mg, Ca, and Na, most of the lines 
are either of unknown origin or are feeble lines in the spectra 


of known elements. 


8. From the above sketch, hasty though it be, it is, I think, 





easy to gather that the new view includes the facts much better 
than the old one, and in truth demands phenomena and simply 
and sufficiently exydains them, which were stumbling blocks and 
paradoxes on the old one. 

This being so, then, it is permissible to consider it further. 


9. Let us first suppose, to take the simplest case, that the sun 


when cold will be a solid mass of one pure element, t.e 


that the 





evolution brought about by reduction of temperatures shall be 


along one line only. 


Let us take iron as the final product. 





(3.) We shall rarely, if ever, see the darkest lines affected in 
spots and prominences, 

(4.) The germs of iron are distributed among the various 
strata according to their heat-resisting properties, the most 
complex at L, the ast complex at A, e ° 

(5.) Whatever process of evolution be imagined, as the tem- 
perature runs down from A to L, whether A, 2A, 4A; or A+ 





Strata 
of 
(Incandescent 


Atmosphert 





and can therefore only exist at L. 
10. Now at this point a very important consideration comes 





Then the sun’s atmosphere on the new theory gud this one 
represented as follows :— 
Then— 


element may be 
Assume strata A—L. 





(1.) The Fraunhofer spectrum will intêgøate for us the absorp- 


tion of all strata from A to L. 


(2.) The darkest lines of the Fraunh 


fe 





thse absorbed nearest the outside of the atmosphere, 


r spectrum will “be, 


in. It was stated (in6) while discussing the cunditions of obser- 
vation, that whether we were dealing with strata of substances 
tending down to the sun or limited to certain heights, the 
spectralglines would always appear to rest on the solar spectrum, 
and that the pleenomena would sx ‘Ae main be the same 

11. This, hewever, is true in the main only, there mnst be a 


difference, and this supplies us with a test between the rival 
. 
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hypotheses Of the greatest stringency, The stratum B, being | 24. Now an eclipsé occurs next May at a critical time of the 


further removed from the photosphere than the stratum A, will 
be cooler, its lines therefore will be dimmer, and the lines of C 
will be dimmer tan the lines of B, and so op. So if we could 
feally observe the strata,” the longer a line is, i.¢., the greater the 
height at which the stratum which gives rise to it lies, he @immer 
the line will be. 

12. Now our best chance of making such an observation as 
this is dfiring a total eclipse. We do not see the lines ordinarily 
in consequence of the illumination of our air. As during an 
eclipse before totality the intensity of this illumination is rapidly 
diminishing, the lines first visible should be short and bright, 
and should remain short while the new lines which become 
visible as the darkness increases should be of gradually increas- 
ing length, so that the spectrum shoul? become richer in the way 
indicated in Fig. 5 

13. Further, the lines.in 1 should be lines seen in prominences, 
and not in spots, and relatively brighter in the spark than in the 
arc, while the longer lines added in 2 and 3 should be lines 
affected in spots, and wef in prominences. 

14. All these phenomena were predicted for the Egyptian 
eclipse a year before its occurrence, and weré verified to the 
letter for the lines of iron over a purposely limited region. 

15. The actual observations of the iron lines made at Sohag 
are shown in the accompanying map, and these actual observa- 
tions are contrasted with the lines thickened in spots, the lines 
observed in the prominences by Tacchini, those intensified on 
passing from the are to the spark. The Fraunhofer lines are also 
given according to Angstrém and Vogel, and the iron spectrum 
of the are and spark according to Angstr6m and Thalén. The 
observations during the eclipse were made 7 minutes, 3 minutes, 
and 2 minates before totality as the air was gradually darkened, 
by which darkening, succe-sive veils, as it were, were lifted so 
that the more delicate phenomena could be successively seen. 

16. We þegin with one short and brilliant line constantly seen 
in prominences, never seen in spots. Next, another line appears, 
also short and brilliamt, constantly seen in prominences, and 
now, for the first time, a longer and thinner line appears, occa- 
sionally noted as widened in spots, while last of all we get very 
long, very delicate relatively, two lines constantly seen widened 
in spots, and another line not seen in the spark and never yet 
recorded as widened in the spots. 

17. The procession from the hot tothe colder is apparent, and 
the simplicity of the spectrum as opposed to the Fraunhofer 
spectram even yet, is eloquent of the gradual approximation 
which would be still possible if the darkness could be greater 
and our attack more complete, 

18. It will be noted over what an excessively small range the 
observations extend. We want similar observations over a wider 
range during future eclipses, and to do this work properly many 
observers armed with similar instruments must divide the whole 
or part of the selar spectrum amongst them, preferably that part 
between F and D which has been most closely watched in pro- 
minences and spots by Tacchini and myself. 

19. I next pass to another point on which an observation was 
made in Egypt. 

20. In Fig. 4 we con-idered the sun’s atmosphere, taking the 
simplest case, that of one element; but evolution and the 
chemistry of our garth teach us that when the sun cools it will be 
a very complex ma-s chemically, If the laws of evolution hold 
we need not expect that this will largely increase the complexity 
of the hottest layers A and B, bute higher up, say at H—L, the 
complexit# of chemical forms produced by evolution along the 
fittest lines will be very considerable, 

21. These strata H—L may be taken to represent the corona. 
Its spectrum, therefore, should not be a continuous one, but 
should consist ef an integration of all the radiations and absorp- 
tions of these excessively complex layers. 

22. The spectrum of the corona, as I saw it in Egypt exactly 
answered to this description. Instead of the gradual smooth 
toning seen, say in the spectrum of the limelight, there were 
maxima and minima producing an appearance of ribbed structure, 
the lines of hydrogen and 1474 being, of course, over all. This 
observation, however, requires confirmation, for the look I had 
at the corona spectrum was instantaneous only. 

23. This observation should certainly be repeated during 
future eclipses with the proper instrumental conditions, /.¢. 
small intensely bright image on narrow slit and epectroscope of 
small disper-ion. I believe that, under these conditions, photo- 


graphs could readily be obtained with the new plates, 
. 








sun’s activity, for, so far as we can see, we shall be nearly at 
surf-spot maximuw, and I hold that it will be a disgrace to our 
nineteenth century sgience, if efficient Rep? are not taken by 
those who are regard@l as the leaders of science in this and 
other gWilised cofintries to secure adequate observations, 





25. So far I have only referred to those special observations 
undertaken this year to discriminate between two rival hypo- 
theses, but both hypothes& may be wrong in many points, so 
that we must not limi: ourselves to*#uch observations, but collect 
facts over the whole field, as has always been the custom in 
eclipse expeditions. 

26. In my opinion the following scheme shows the observa- 
tions which, in the present state of our knowledge, it is most 
desirable to secure. The scheme, Iam aware, is by no means 
exhaustive. I give the observations in the order of im- 
portance I attach to them, having regard to the present posi- 
tion of solar theory and the conditions of eclipse observations, 

(1.) 6-inch equatorial of long focus, perfect clockwork, spectro- 
scope with dispersion of at least five prisms of 60°, 1 

Clamp point of disappesrance of sun at base of narmal slit, 
and record phenomena observed from ten minutes before totality 
to actual totality. 

a. Order in which lines appear. 

4. Brightness and length when first visible. 

The spectrum from A 4800 to A 5900 should be distributed 
among at least nine observers. 

Repeat observationsafter totality on point of reappearance. 

(2.) 6-inch photographic bens of 4-feet focus, perfect clock, 
same dispersion as above, 

Clamp point of disappearance of sun on centre of tangential 
slit and record phenomena observed from ten minutes before 
totality to actual totality. 

a. Order in which lines appear. 

6, Brightness and length when first Fisible. 

Repeat observations after totality on point of reappearance. 
Same part of spectrum, same distribution as in (1). 

(3.) 6-inch photographic lens as in (2). 

Photographic phewomena before and after totality on slowly 
agcending or descending or rotating plate, taking care to expose 
only narrow strip of plate. 

(4.) Ditto. Spectroscope of small dispersion, long slit. 

. 


. ~ r 
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Photograph spectrum of gorona during totality on buth sides 
of dark moon. i . 7 ? 
(5.) Prismatic camera. 6-inch photo. lens,as ih (2), but with 
grating, . 
ese first order spectrum oh one side yA second order on the 
other, 3 i e e.. ^ 
- Commence two minutes before totality. Continue fill, two" 
munutes after totality on gradually ascending or descending or 
rotating plate, ei Sua Pea - 78 
(6.). 6-inch -pHoto.- lens as 1n¢(2), mounted’ on. alt-azimuth. 
Fine’slit, -‘Qne prism of 60°;e To observe spectrum of corona. 
+ (7.)-Photographs- of cororia of ‘short, m: divin, and very long 
exposures tò. detérmiine'form' and true solar limit of apparent 
corona die, to’ the illumination of our air, using for the’ latter 
purposé the'phétégfapbic intensity of the image of the moon; 
' Tam aware that -bécduse- Solar Physics is a new subject, and 
one so entirely in the domain‘ of pure sgience, the aboe cheme 
may âpptar ridicilous to'many, fgr if carried cut in its complete- 
ness ifs costgwould pérkaps:amourit to the sixtieth part of the 
sum éxpénded on the Transit of7Venus: in 1874..” I have,“ how- 
ever, felt myself boutd‘to-put it-forward ‘as an ideal’scheme and 
' oùe whick, Jf several civilised Governthents de each’ a little, con- 
certed aéfion aș help-us ‘ih part-to’realise.. I ami informed that 
the Frétich ‘and-‘Italian Governments are already ‘making'pre- 
parations-for obSegyations,: and my desire ‘is that. we may- be 
represénted -oñ an -occasion which, having regard-to the duty 
s which is incitmbéat fpon us-to secure observations for; the use of 
those who°céme ‘afte?yus, -is.one óf high importance, -°1 .! 
Pelle OVO Ise coe era su bee T aa 
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uid SCIENTIFIC SERIALS . 
`" The "Aineritan Naturalist, November, “1882, contains :—On 
the ancient“ man of Calaveras, by W. O. Ayrés.—-On-the grey 
rabbit, by’S., Loékivood.-On the genus’ Nebalia ad its -fossil 
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alies,” representing’ the order’ Phyllocarida, by A. S, Packard, 
jun.Americdh ‘work on récent mollusca, 188r, ‘by W. H. 


Dall.—Progréss af invertebrate palzontology in the United 
States, in 1881. by'C. A. ‘White.—On the number of bones at 
resent ‘known in fhe, pectoral and pelvic limbs ‘of birds} by R, 
7. Shtufdldt.—The"Editor’s table—Recent literature.—Genéral 


notes, 

Zeitschrift. fur- wissensthaftliche Zoologie, Bd. +37, -Heft 3, 
November 1, 1882, contains.: —Où the structure and develop- 
ment of Dinophilus afatris, by Dr. E. Korschelt (plates 21 and 
22). . The author would place the forms belanging to this genus 
in a new. family of the Turbellaria.-Studies among the Lampy- 
ride, by H. Ritter v,.Wielowiejski Slates 23 and 24).—On the 
deposition of boné in the sketeton of bony fishes, by Max Kostler 
(plate, 2s).—On the ongin and devefopment of the green cells in 





Hydra, by Dr. Otto Hamann (plate 26); seg@remarks on this 
paper by Prof. Lankester, NATURE, vol. xxvii, p.87. - 


Bulletin de la Soc. Imp des Naturalistes de Moscou, 1882, 
No. 1, contains ;~--On the geology of the Windimir district, by 
H. Trautschold.—New lepidoptera of the Amur land, by H. 
Christoph (conclusion).—On the stone-growth of Sarepta—list of 
the Staphylinide, and on some new plants of Sarepta, -by A, 
Becker.—On the geographical distribution of the hop in ancient 
times, by Dr. CO. Cech.—A protest relative to-palzecontological 
nomenclatiire, by H. Tr&utschold.—-Remarks on some anomalies 
found in the form and colour of the plants in the various coun- 
tries of the Russian territory, by Dr. A. yon Riesenkampff.— 
Note on an instrument to mesure the intensity’ of gravity, 
by “A. Issel.—On crinoids, addenda and- corrigenda,: by H. 
Trautschold.—Materials for a fauna of the Black Sea, fasc. iii, 
Vermes, by V. Czerniavsky. In Russian, but. the diagnoses of 
new genera and.species are in Latin. E z 


° ` 

« Revue internationale des Sciences biologiques, October 15, 
1882, contains :—Translation of Prof, Pringsheim’s ‘‘ Researches 
an” Chlòrophyll.”—M. Roujon; on the faculty of,„speech -in 
mammals.—Prof. Abel, ón the dangerous properties of fine coal 
dust (translation),-M. Viguier, on orientation and. its organs in 
animals and in man,—voceedings of the Academy of. Sciences, 
Paris -  . x _ 2 5 

Rendiconto delle Sessioni dell’ Accademia delle Sciénae dal? Isti- 
tuto di Bologna, 1881-82.—We note the following: On the suc- 
cénturiate spleen of the dog, and on th® reproduction of the 
spleen by pathological processes that have abolished: the functipn 
of that viscus, by S. Tizzoni.-On adaptatidn ‘of species toe 
environment ; néw researches on the genetic: history of Trema- 

e 


todes, by S. Ercólani.—On the craniology of lunatics, by S. 
Peli.—On congenital deviations of the vertebral column ‘in | 
domestic animals, by S. Gotti.—Funetion of the coecum arid 
the rest of the large intestine, by S. Vellas—-On polydactylia 
and polymelia in rian and vertebrates,eby S. Ercolani.On the 
variatgons and the course of the river Po, by S. Predieri.—Meteor- 
ology applied to the study of botany, with a description of a new. 
geothermometer, by S. Bertoloni —-On some new electric figures, 
by S. Villari.—-On electric shadows, by S. Righi.eOn the 
minute anatomy of the muscles in insects which move their 
wings, by S. Ciaccto,—The elevation of the Bolognese Apen- 
nines by direct action of gravity and of lateral pressures, by S. 
Bombieri.—Experimental researches on nerve-stretching, by S, 
Rossi. : f 





SOCIETIES AND ACADEMIES 
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Royal Society, November 23.—‘‘ Monthly Means of the 
Highest and Lowest Diurnal Temperatures of the Water of the 
Thames, and Comparison with the corresponding, Temperatures 
of the Air.at the Royal Observatory, Greenwich.” By Sir 
George Biddell Airy, K.C.B., F.R.S., late Astronomer Royal. 

The observations were instituted at the suggestion of the 
conductors of the Medical Department in the Office of the Regis- 
trar General of Births, Deaths, and Marriages, with the view ot 
supplying some knowledge of an element which’ may possibly 
affect the sanitary condition of the metropolis. ` The plan of 
observations was arranged at the Royal Observatory of Green- 
wich ; and the instruments were procured and mounted, and’ 
repaired when necessary, under the care successively of James 
Glaisher, Esq., and William Ellis, Esq., superintendents of the 
Magnetical and Meteorological Department of the Observatory, 
The self-recording-instiuments were attached to the hospital 
ships successively anchored in the Thames, nearly opposite to 
Greenwich ; and their records were read and registered by the 
medical officers of those ships, and these written registers were 
transmitted every week to the Royal Observatory, ' 

IT have been favoured by Mr. Ellis, who, at my request, has 
kindly- superintended the preparation of the results of observa« 
tions of thermometers in the water of the Thames, with the 
following remarks on the nature of the observations and the 
elements for their reduction. i 

f€ The thermometers were inclosed in an upright wooden trunk 
attached to the side of the ship, its lower portion projecting into 
the water; the trunk was closed at the bottom ; the closing 
plate, and that portion of the sides which was under water, 
being perforated with holes, to allow the water easily to flow 
through, The thermometers were suspended in the trunk, so as 
to be about two feet below the surface of the water, and one 
foot above the bottom of the trunk. ` | ` i 

** The instruments employed throughout were, one for highest 
temperature, and one for lowest temperature. For highest tem- 
perature two constructions have been successively used: the 
earlier, in which the mercury, with rising temperature, pushes up 
`a steel index, leaving it detached when the temperature falls ; 
the later, in which the column of mercury becomes ‘divided on 
fall of temperature, the principal portion of the column beirg 
left in the tube. For lowest temperature, a gpirit thermometer 
was employed, its index being contained within the column of 
spirit. The index-errors of the.two thermometers in use were 
properly determined, and céerrections for them were applied 
when necessary, ae : s 

“t The thermometers were read every morning at 9 a.m. 


“The observations of atmospheric temperature at the Royal 
Observatory-were made with the thermometers.in ordinary use af 
the elevation of 4 feet above the ground.” . ` . 

It will be remarked that the indiéations of the thermometers 
in the-Thames ‘were réad only once in each day. .I could have 
wished that a greater nuinber of readings could have been taken, 
sufficiéntly numerous to exhibit the dependence of the tempera- 
ture of the Thdimes-water upon the phase ofthe tide, But under 
the circuthstances this was- impracticable.: To establish a self- 
registering apparatus was out of’ question ;.and if on‘a few occa- 
sions we had’ gone. through the labour of making observations at 
every hour of day and-night, the*cénclusions deduced from those 
few instances niight have been vitiated by.accidents. But I am 
able to assert- Gositively, as a result from.the reductions to be 
exhibited in tlfe following pages, that nothing has been:lost from 
the restrictién of the plan of observation. It will be seen that 
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the daily change of temperature, produced by the aggregate of 
_ strictly diurnal change (depending on the solar hour) and tidal 

change (depending on the moon’s apparent position) is so small 
that it-is impossible to attach with any certainty a sensible value 
te either of these causes. e . 

I now proceed to describe the principal steps in the redyction 
of the observations. : 

In the weekly publication of these observations by the Regis- 
trar Genæal, the weekly means of each observed element were 
also exhibited. In preparation for a detailed publication of the 
whole, I had the entire series of these weekly means collected, 
each being accompanied with notes of the principal phases of the 
moon, the occurrence of remarkable. storms, &c., occurring 
within the week. (This részmé exists, and ıs available for any 
discussion which might be suggested ; p propose to offer it for 
deposit at the Royal Observatory.) But on general examination 
of the collected means, I did not perceive that any result could 
be expected which would justify the labour and expense of 
printing the whole. For instance, if there were any re- 
markable dependence on the phase of tide, different values 
for the ‘‘excess of mean temperature of the water above 
mean temperature of the air” would occur in the weeks which 
included respectively new moon, first. quarter, full moon, third 
quarter, and these would recur with little alteration for several 
months. But on general examination, I do not see anything 
which would justify more technical discussion directed to this 
point. < Finally I decided on exhibiting only the means of de- 
ductions as to temperature for each calendar month, and omitting 
all other phenomena. As the succession -6f weeks and the suc- 
cession of entire months do not generally coincide, the rule was 
established to adopt the first entire week in each calendar month 
as the first of the weeks to be used, in conjunction with three or 
four weeks following, to form the monthly mean. Thus, some 
months contain four weeks, and some contain five weeks, For 
instance, the month of March, 1846, contains the five weeks, 
March 1-7,08-14, 15-21, 21-28, 28-April 4 ; but the next month 
contains only the four weeks—April 5-11, 12-18, 19-25, 26-May 2. 

By this system, the results, as far as they appear to possess 
any value, are brought into the compass of five convenient Tables 
of Double Entry, which, with their columnar and lateral means, 
appear to give all the information that can be desired. The 
contents of the several tables are :— 


Table I. Monthly Mean Temperature of the Water of the ' 


., _ Thames, . 
Table II. Monthly Mean Atmospheric Temperature at the 
Royal Observatory. 
Table III. Monthly Mean Excess of Thames Temperature 
. above Observatory Atmospheric Temperature, 
` Table IV. Monthly Mean of Diurnal Range of Temperature 
i of the Water of the Thames, > 
Table V. Monthly Mean of Diurnal Range of Atmospheric 
Temperature at the Royal Observatory. 
The last line only of each of these tables is given in the present 
communication to NATURE. ` 


Monthly Means, through a Range of Thirty-five Years, of the 
Principal Elements of the Temperature of the Water of the 
Thames . 











. í An Excess of D i 
- jt ~ A i 

Tempera- vapheno ture of thè Diurnal Siker 

perature off tempera- | ‘Thames | 7pge of Be OF 
Month, the water | treat the? above at- | tempera- pherie 

E ofthe | Royal Ob-| mospheric | 27e of the a ai 

Thames. Bervatorr: tenpera- Thames. Para 

ture. ` 
e C] ° o o 

January ... ... .39'4 38°9 |. .+0'5 1'9 9'6 
February 407 40°4 +0°3 2'0 I's 
March ... ... 43°6 42°38 +0°8 2'0 15'0 
April 50°0 48°7 +1°3 23 18°5 

May 563 | 544 | +1°9 2°4 19°9 . 
i Jane... ee 62°6 60°6 -+20 2'2 20°5 
July... ee ae 65°97 63'9 +13 2'I ~ 212 
August ... 0... -64°4 62°6 +13 z'o 19°6 
` September.. 59°9 57°9 +2°0 1'9 I8'I 
October... ... 52°9 50°7 +2°2 2°0 0143 
ı ‘November '... |" 44°3 42°3 +2'°0 ar 113 
' December ...| 40°4 39°38 +06 æI g'i 





re p è 
_ And the following appear to bẹ the legitimate epitomised 
inferences :—~ 

(1g. The mean temperature of the Thames-water is higher 
than that of the Observatory theimometerseby 1°°5. But the 
locality of the Obser@atory thermometers is, in hypsometrical ` 
elevations about woo fe€t above that of the Thames thermo- 
meteys.” It would seem probable therefore that the mean tem-' 
perature of the water is higher than thg climatic temperature by 
only a small frattion of aglegree. : Ue 

(2). This difference is not wniform through the year. With 
some irregularities, the greatest excess of Thames temperature 
occurs in September, and the least in February, But the 
autumnal difference exceeds the spring difference by anly 1°°6, 
It seems not improbable that this is the effect of a slight commu- 
nication with the sea, whose surface-waters have accumulated in 
autumn the effect of solar radiation through the summer; with 
contrary effect at the opposite season. 

(3). The mean range of temperature through the day is 
2-1, And this expresses te numenical ghange from the ~ 
lowest solar temperature, or the fowest “temperature in the 
first tide, or the lowest temperature’ in the second tide (which- 
ever may be the-lowest), to the highest solar tmperature, 
or the highest temperature in the first tide, or thedhighest tem- 
perature in the second tide (whichever may be the highest). It 
is evident that the change of temperature due to the diurnal 
change of-solar action, and the change of Temperature due to _ 
each of the tides, must each, individually, be very small. ~ 

(4). It appears to me that the fundamengal infetence must be 
this: that the material water is very little changed at Greenwich 
by the tide. Although a.vast body of water rushes up at every 
flow, running with great speed, and sometimes raising the sur- 
face by 20 feet, yet nearly the same water runs down at ebb, 
and is again brought up, with allits contents, at the next flow. 
‘These expressions are to be taken as modified by ‘the descent of 
fresh water from the land; but the amount of that water must’ 
be, small, in comparison with the mass which it joins in the 
‘Thames at London. rane 

(5). Ido not imagine that the tidal action has any beneficial 
effect on the climate of London, except shat probably the 
agitation of the water produces mechanical agitation of the air, 
and thus destroys injurious stagnation. 


Mathematical Society, December , 14.—-Prof.’ Henrici, 
F.R.S., president, in the chair.—Messrs, T. Woodcock, Hugh ° 
Fraser, Major Allan Cunningham, R.E., and Capt. P. A, 
Macmahon, R.A., were elected members,—The chairman 
announced that in consequence of ill-health Mr, C. W. Merri- 
field, F.R.S., had been oblfed to resign the office of treasurer, 
and that the council had elgcted Ma A. B. Kempe, F.R.S., to 
undertake the duties of the office. Dr. Hirst spoke in feeling 
terms of the wom Mr. Merrifield had done for the Society, and 
in accordance with his suggestion a vote of thanks’ for his 
services in the past, and of condolence with him op account of 
the reasons which had led him to sêver his official connection 
with the Society was carried.—The following sofmmunications 
were made :—On the vibrations of a spherfeal shell, by Prof.jH. 


_Lamb.—On the absolutely least periods of the elliptic functions, 


by- Prof, H. Smith, F.R.S.—On certain relations betwéen~ 
volumes of loci of connected points, by Mr. E. B. Elliott.—~ 

Geometrical proof of Griffiths’ extension of Graves’ theorem, 

by Mr. J. J. Walker.—On polygons circumscribed about ‘a 

tricuspidal quartic, by Mr. R. A. Roberts,—-Note on an excep- 

tional case in which the fungamental postulate of Prof. Syl- 

yester’s theory of Tamisage fails, by Mr. J. Hammond,—On 

certain quartic curves, which have a cusp at infinity, whereat 

the line at infinity is a tangent, by Mr. H. M. Jeffery, F.R.S. 


Zoological Society, Noyember 28.—Prof. W. H. Flower, 
F.R.S., president, in the chair.—Mr. W, B. Tegetmeier ex- 
hibited and made remarks upon the skull of a rhinoceros from 
Borneo; also the horns of a buffalo and deer from the same 
country.—Mr. J. E. Harting exhibited a specimen of the South 
African Eagle-Owl (Bubo maculosus), said to have been obtained 
many years ago near Waterford in Iseland.—Mr. R. Bowdler 
Sharpe exhibited and made remarks on some specimens of 
Swifts from the Congo. Mr. Sharpe also exhibited a specimen 
of Macherhamphus alcinùs which had been obtained in Borneo 
by Mr. Everett.—A @otnmunication was read from Prof. Owen, 
C,B., on the sternum of /Votornis and on sternal characters, 
A’ comminication was read from Dr. A. B. Meyer, C.M.Z.S., 
in relation to the adoption by naturalists of an international 
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colour-scale in describing the colours of natural objects.—A 
communication was read froh Dr. W. Blasus, of Brunswick, 
containing a description of a small collection of Bud» made by 
Dr, Platén in the island of Ceram. The collettion contained 49 
specimens referable to 21 different specs, añe of which was 
new to the fauna of Ceram.—A commMicatign was -repd from 
Mr, E. P. Ramsay,containing the description of a newsspecies 
of AMogarcha from the Solomon Islands, proposed to be called 
Monarcha (Piteorhynchusf browni.g-Mr. W, Bancroft Espeut 
read a paper'on the acclimatisation Ùf the Indian Mungoos 
(Herpestes griseus) in Jamaica, ‘The author explained that the 
object in introducing the Mungoos into Jamaica was the destrac- 
tion of the rats, which had committed serious ravages among 
the sugar aud coffee crops. The first Mungooses were intro- 
duced m 1871, and so beneficial was the effect produced, that 
the saving to the sugar and.coffee planters now was estimated at 
least at 100,000/, a year.—Lieut.-Col. Godwin-Austen read a 

~ paper deseribing specimens (male an@ female) of Phasianus 
umie, Fume, which had been @btained by Mr. Ogle on the 
peak of ShYroifurar 4n Novth-East Munipur, upon the Naja 
Hills. —A communication was read from Mr. A. Thomson con- 
taining the fesults of some observations made by him during the 
rearing of a species of Stick-insect (Bacillus patellifer) in the 
Society’s Insect-house. 

Chemical Sogjety, December 7.--Dr. Gilbert, president, in 
the chair.—-The following papers were read >—On the conden- 
sation products of oenanthol, by W. H. Perkin, jun. The author 
has endeavoured t@pbtain evidence as to the constitution of 
these bodies. By the action of dilute alcoholic potash on 
oenanthol, an acid, C,,H,,0., was formed, boiling at 270°-298°, 
and two aldehydes, C),H.g0, boiling 277°-279°, and Cogl,,0, 
boiling 330°-340°, Zine chloride forms with oenanthol princi- 
pally Cy,Hy.0 ; nascent hydrogen converts this last substance 
first into an alcohol, C,,HogO, and finally into the alcohol, 
C,,H90. ~- Alcoholic potash converts C,,H,,0 into heptylic 
acid and'‘an acid, C,,H gO, The author concludes that the 
substance C4 a0 is hexylpentylacrylic aldehyd.—On the con- 
densation products of isobutyl aldehyd, by W, H. Perkin, jun. 
Fossek has also recently worked on this subject, but has used 
aqueous potash, the action of which seems to be very different 
from that of alcoholic ‘potash. Thus the latter forms an acid, 
CygH 20g, not solidifying at ~ 10°, Fassek obtained with 
agueous potash an acid, CgH,,0,, melting at 75°. The author 
prepared an aldehyd, Cy9H..O,, and from this, by nascent 
hydrogen, analcohol. By the action of stronger potash upon 
isobutyl-aldehyde, higher condensation products were obtained. 
~—On a condeusation product of phenanthraquinone with ethylic 
acetoacetate, by F. R. Japp and- F. W. Streatfield. This sub- 
stance has the formula C,H ),0,, and crystallises from benzene 

‘in white silky needles, fusing at 185°; it is ethylicphenanthroxy- 
leneacetoacetate ; by treatment with hydriofiic acid it forms 
ethylicphenanthroxylenisocrotonate, fusing at 124°. A new acid 
and a new compound, ich the authors beleve to be the 
desoxybenzein of phenanthrene, have also been obtained.—On 
the constitution of lgphin, by Dr. Armstrong, The author con- 
siders that the symmetrical formula proposed by Radziszewski is 
to be preferred to that proposed by Dr. Japp.—On the constitu- 
tion of basic ferric sulphate, by’S. U. Pickering, By the deter- 
mination of its molecular weight, this salt has the formula 
Fe,(SO,),, 5FegO,.—On the chemistry of Hay and ‘Ensilage,” 
by F. W, Toms.—On certain brominated carbon compounds 
obtained m the manufacture of bromine, by S. Dyson. Ina 
bye product the author has dete@ted carbon tetrabromide, brom- 
oform, and chlorobromoformi—Note on the preparation of 
diphenylenketone ether, by W. H. Perkin. 


Anthropological Institute, November 28.—General Pitt- 
Rivers, F.R.S., president, in pe chair.—Dr: W, G. Parker 
read a paper on the Janguage “and people of Madagascar. The 
language belongs to the Malayo-Polynesian group, being most 
nearly_allied to the Malay proper. The various, dialects, 
numbering more than sixteen, are essentially only one language. 
It is soft, musical, phonetic, and easily learned by Europeans, 
Until the early part ofethe present century it was a spoken lan- 
guage only, but the English misstonaries reduced it to its present 
form, our own English alphabet being adopted, with the excep- 
tion of the letters ¢, g, 4, w, x, which have no equivalent sounds 
in Malagasy. The vowels are four ingnumber, and the con- 
sonants sixteen, pronounced as in English, with the exception of 
è, which is always hard (as in gaze), and y, which has the sfund 
of dz (as in adze). There are only twa real diphthongs. 18 








pronunciation every vowel or diphthong must be clearly sounded, ` 
and the accents properly placed, because often the Alteration’ of 
one vowel, or of the place of the accent. is the only means of 
distinguishing similar sounding words. The author then gave 
the six chief ruleg of syntax, and explaine@ the grammatical 
structure of the language. In the secohd part of the paper the 
peculify geographical position of Madagascar was first noticed. 
Its estimated population (from four to four and a half millions), 

and its chief structural features, with a special notice of the 
central plateau, There are a great many tribes in Ma@lagascar, 

but all are divi-ible into two distinct classes, according to their 
race-origin, Malay and African. Their forms of government 
are (t) petty absolute monarchies over the greater part of the 
island; (2) among the Hovas tribe it is nominally an absolute 
monarchy, really an oligarchy, the head of which has almost 
regal power. The office of Prime Minister is not peculiar to 
the Hovas, tribes on the narth and west coasts also possessing 
the same institution; but only among the Hovas is the Prime 
‘Minister not only the factotum, but also the “ ex-officio husband 
to the queen,” A short sketch of the new code of Hova laws 
was next given, this being the only tribe which possesses 
a code of laws, An outline of the history of Madagascar 
was given, showing the origin of the present form of 
government among the Hovas, the tribe which seeks to possess 
the entire island, Lastly, reference was made to the’ French 
claims against Madagascar, now being put forward, and their 
effect upon British interests. These claims are; (1) the demand 
that French subjects should be allowed to buy, sell, and own 
land in Madagascar ; (2) the claims of private mdividuals ; (3) 


. the establishment of a Freach Protectorate over a large part of 


the island. The French cre now acting in accordance with a 
preconcerted (and published) plan for invading and conquering 
the whole of the island. As affecting the interests of the British 
Empire, the possessign of Madagascar by France will enable 
that Power, if at war with us, to endanger or even stop our lines 
of communication with our Indian, Austrahan, and other 
colonies, by the Red Sea and the Cape of Good flope route. 
In the discussion that followed the Rev. James Sibree, the Rev. 
W. C. Pickergill, Prof. Gustav Oppert,, Mr. A. H. Keane, and 
others.took part. 
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Physiological Society, November 24,—Prof. Du Bois- 
Reymond in the chair.—Dr, A. Fraenkel read a paper upon the 
further results of experiments which he had made in conjunction 
with Dr, Geppert to determine the influence of a rarefied atmo- 
sphere upon the animal organism. Some of the results of these 
investigations had been brought before the last meeting of the 
Society by Dr, Geppert (artea, p. 120). Besides the general pheno- 
mena and the behaviour of the gases of the blood in animalswwhich 
breathe in a rarefied atmosphere, investigations were made as to the 
influence of rarefaction upon blood-pressure. The blood-pres- 
sure was read off upon a manometer which was outside the box 
in which the animal, the subject of experiment, was kept ex- 
posed to various degrees of rarefaction. One arm of the mano- 
meter communicated through the side of the box with an artery 
of the animal, while the other arm-was in communication with 
the general cavity of the box. When the atmospheric pressure 
sank to half the normal amount, the blood-pressure showed no 
change; when the pressure sank to a third of an atmosphere, a 
small rise took place in the blood-pressure. This rise, how- 
ever, passed away during the sleep that occurred under the 
influence of this amount of rarefaction, and the pressure became 
normal again. When the ir was still further rar¢fied till the 
pressure was as low as one quarter of an atmosphere or less, the 
pulse became weak and small, the blood pressure went down, and 
then if normal quantities of oxygen were not quickly restored, the 
heart stopped, The chief aim of the whole investigation was 
the definite determination of the influence of a rarefiéd atmo-_ 
sphere upon metastasis (Stoffwechsel), upon which question, up to 

e present, only few, and even these contradictory, data were 
existent. The authors agreed in general with M. Panl Bert, in 
regarding the effect of a rarefied atmosphere as inducing a chemical 
change which was brought about by a diminished supply -of 
oxygen. The amount of urea secreted in the twenty-four hours 
was taken as-the measure of metastasis, During a lengthened 
period of observation on those days in which the animals thus 
experjmented on had the same amount of food, the quantity of 
urea secreted, in the twenty-four hours remained constant. Nor 
was there apy alteration in the amount of urea when they were 
exposed to variations of pressure down to half an atmosphere. 
e fe 
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On’ the diminution of the pressure to one third of an atmo- 
sphere, at arid under which pres-ure the amount of oxygen con- 
tained in the blood is markedly diminished, and the animal falls 
into a deep sleep, there was, after this degree of rarefaction had 
lasted several hos, a very remarkable merease in the amount 
ðf urea. This increase Aid not occur till the next day in the 
case of animals which had been fed, whereas it occurred, ®n the 
day of the experiment in the case of those animals which were 
kept hungry, but it in all cases lasted over a couple of days after 
the expéfiment. Dr, Fraenkel’s belief is that the rarefaction 
influences the metastasis by depriving the blood and the tissues 
of some of their necessary oxygen, and that this want of oxygen 
entails an excessive destruction of albumen, the constituents of 
which are in part deposited as fat, and in part are changed into 
urinary products. Besides the increased elimination of urea, 
fatty degeneration of tissues (e.g. of thé heart) is observed when 
the system is in want of oxygen. 


Sethe PARIS f 


Academy of Sciences, December 11.—M. Jamin in the 
chair.—M. Faye presented the Connaissance des Temps for 
1883, and noted some improvements.—-Observation “of the 
transit of Venus in the Argentine Republic, by. M. Mouchez. 
Good observations were made at the two stations, by, MM. Beuf 
and Perrin.—M. Mouchez stated that the weather prevented 
observations on the Pic du Midi.— Installation and, preliminary 
operations of the mission for observation of the transit of Venus, 
at Fort-de-France, by M. Tisserand.—-Observations of the transit 
at Marseilles Observatory, by M. Stephan. 
observers. The phenomenon was seen through a veil of vapours, 

-and M, Stephan does not think this unfavourable; perhaps, 


' indeed, it is the best condition possible (the solar intensity being 
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weakened), if the observer do not lose his sang-froid, through 
fearing too great obscuration, The black drop was not seen, 
(Data for the first two contacts are furnished.)--New facts con- 
cerning rabigs, by M. Pasteur, with MM. Chamberland, Roux and 
Thuillier. All forms of rabies come from the same virus. Death 
after inoculation with rabid saliva may be either from a 
microbe found in the saliva, from formation of much pus, or 
from rabies. The virus of rabies is found not only in the 
meduila oblongata, but in the brain and spinal cord. Rabies 
may be produced certainly and quickly, either by trepanation and 
inoculation, or by intravenous injection. The symptoms are 
different in the two cases. Animals sometimes recover after the 
' first symptoms of-rabies, never after the acute symptosm. The 
authors have now four dogs which cannut take rabies, however 
inoculated. Whether this 1s from having had a mild form of it and 
recovered, or from being naturally refractory, he cannot at 
present say.—Separation of gallium, by M. Lecoq de Boisbau- 
dran.—New studies tending to establi-h the true nature of 
glairine or barégine, and the mode of its formation in the thermal 
‘and sulphurous waters of the Pyrenees, by M. Joly. ' The con; 
‘crete glairine of chemists, found in all those waters, consists 
essentially of detritus of a host of animals and plants, with some 
inorganic substances (crystals of sulphur, sulphate of iron, silica, 
&c.), and very often Sudphuraria, a true Osetilator.—On_ the 
conservation of solar energy ; reply to Dr. Siemens, by M, Hirn, 
—Examples of black seen as orange red, by M. Trécul. A 
‘lady’s black veil, in full sunlight, seemed orange red at the nodes of 
the tissue, while theinternal parts remained black. The dye in this 
case was a very dark blue; and the orange-red is complementary, —- 
Effects of lightning on the top of the Puy-de-Dôme, by M, Alluard, 
The ane rometer cups (of red coppes) at the top of an iron mast 
(6m. high,®and having a ladder and stand largely iron; also 
connected with earth plates), all show traces of fusion in their 
upper parts, and the-fused matter is raised as a cone. (St. 
Elmo’s fre often appears at the salient points’ of the mast, &c.) 
+~Obserwations made during the viticolar campaign 1881-82, by 
M. Boiteau.—Factitious purulent ophthalmia produced’ by the 
liquorice lana, or jequirity, by M. Moura-Brazil.—M. de 
Lesseps presented a note on M. Wiener's explorations in the 
regions of the Amazon.—The Secretary read telegrams from 
Brazil, Washington, Oran, Nice, Bordeaux, &c., regarding the 
transit of Ventis.—Observation of the tiansit at Chatsandun, by 
M. Lescarbault. He describes a greyish yellow luminous fringe 
seen all round the planet when this was three-fourths on the 
sun ; it persisted till entrance was completed. —Observations of 
the transit at the Roman College, by P. Tacchmi. He observed 
the contacts successfully with the spectroscope applitd to a Merz 
refractor ; while Prof, Millosevich observed in the ofdinary way. 
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He verified the absorption by the Venus atmosphere, found the 
planet’s diameter 67°25, &c.—Obf€ervations of solar spots and 
facule: during the third quarter of 1882, by the same. The 
spots show a diminution, with well-markeg secondary mini- 
mum in August. fhe facule shad “nearly the same ex- | 
tension as in the pmceding quarter. While their size - 
diminisifes, that of the spots inereases.—Og the great solar 
spot of November, 1882, and the magnetic perturhations 
that accompanjed its appegrance, ‘By the same. It showed 
maximum activity at thekhi dle of the disc, and afforded the 
rare opportunity of distinguishing solar protuberances in the disc 
as easily as on the limb,—Observation. of the great Southern 
Comet, by M. Jacquet. A sketch is furnished, takeh on board 
the Niger, at the mouth of the Rio de la Plata.—On ‘Fourier’s 
series, by M. Halphen.—On solids of equal re-istance, by M. 
Léauté.—On a communication of M, Deprez, relative to the 
transport of force, by M. Lévy.—Displacements and deforma- 
tions of sparks by elect®ostatic actions, by M. Righi.—On the - 
atomic weight of yttrium, by M. Cléve. | He obtains 8902 and 
88-9, with different values for O and $.eCh a fish at great: 
depths in the Atlantic, the Zurypharynx pelecanoides, by M. 
Vaillant. This was brought up from a depth of 23a0 m. off the 
coast of Morocca,’ during a eruive of the 7ravajieur. It is 
about a foot and.a half long, quite black, and remarkable for its 
enormous and disproportionate mouth (ike a pelican’s), It has 
no swimming-bladder and few fins, peculiar beanchie, &c. The 
geaus Malacosteus seems the nearest.—On a new fossil insect of 
the order of Orthoptera, from the .coal-mjnes ef Commentry 
(Allier), by M. Brongniart. It is of renfarkable size, and is 
named Zitanophasma Fayol. The author canot say whether it- 
was winged. or not.—On the meteorological fauna of the 
Varangerfjord, by MM. Pouchet and de Guerne.—The Sucto- 
ciliates, a new group of Infusoria, mtermediate between the 
Ciliates and the Acinetians, by de Merejkowsky.—Influence of 
excitability of muscle on its mechanical work, by M. Mendels- 
sohn. For a certain ten-ion the mechanical work of a single 
contraction of a more excitable muscle is greater than that of a 
muscle of normal excitability. But the number of successive 
works the former can do till exhaustion, and their sum total, is 
less ; and the length of time it can perform a series of works 
with a given load, till exhaustion, is less.—Végetation of wheat 
by M. Kisler.—-Conditions of production of Epinastia in leaves, 
by M. Mer, 
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MATHEMATICS IN AMERICA « 
American Fourrtal of Mathematics, Pure and Applied. 
Pubfished under the Auspiceg of the Johns Hopkins 
University. Vols. III. and, IV.* (Baltimore: Isaac 
Friedenwald.) And ‘othes Mathematical Journals. 
TAE American Fournal of Mathematics was estab- 
lishéd in 1878 under the auspices of the Johns Hop- 
kins University at Baltimore, and four handsome quarto’ 
volumes of 400 pages each have now been published., 
Prof. Sylvester was editor-in-chiefe of the first three 
volumes, bejng assisted by Mr®Story as editor-in-charge, 
but the last volume bears Sylvester's name alone, as 
editor. Pa 
A notice of the first two volumes of the Journal ap- 
peared in NATURE, vol. xxii. p. 73, and the hope was 
there expressed that it might have as great a future be- 
fore it as awaited Cyelle’s Journal half a century before: 
A careful examination of the last two volumes shows that 
the promise of the earlier volumes has been so far main- 
tained, and that the Journal has already acquired a distinc- 
tive character of its own. It almost invariably happens that 
mathematical journals exhibit marked characteristics, and 
that certain branches of the subject occupy a pre-eminent 
~ position. One paper leads to another relating to the 
same questions, and the original bias of a journal is gene 
rally due, both directly and indirectly, to its editor, as 
authors naturally prefer to send contributions where they 
are more likely to be understood and appreciated. That 
this is especially the case with the American Journal is 
what we should expect, as besides being the principal 
contributor, the editor is professor in the institution with 
which it is connected, and many of the papers are by his 
former pupils and colleagues. Although a very distinct 
tendency is thus evident,jn the direction of the large 
group of subjects-(and more partfcularly Higher Algebra 
and Higher Arithmétic) with which the aame of Prof, 
Sylvester is associated, it is not to be supposed that the 
Journal has become narsow in its scope. On the con- 
trary, the whtle range of mathematical subjects is very 
fairly represented, a? will appear from the following para. 
graphs, which contain a list of the papers in vols, iii, and 
iv., an attempt being made to group them to some extent 
according to subjects, e 
The arithmological papers are numerous. Prof. Sylvester 
gives closer limits for a quantity which occurs in 
Tchebycheff ’s well-known investigation af the number of 
primes inferior to any given prime ; he contributes also a 
note on the trisection and quartisection of the roots of unity, 
and an instantaneous proof of a gheorem of Lagrange’s on 
the divisors of a certain quadratic form. In a paper 
on a point in the theory of vulgar fractions he gives a 
method of developing any vulgar fraction as a sum of cer- 
tain special fractions, each having unity as its numerator, 
This development he terms a sorites, and he remarks 
that it was suggested to him by the chapter in Cantor’s 
Geschichte der Mathematik, which gives an account of the 
singular method in use among the amcient Egyptians for 
working with fractions: it was their curious custom tg 








cording to a certain traditional method, which however 
only leads in a few simple, cases to a sorites. There are 
two papers by Mr, O. H. Mitchell, both elating to the 
theory of congruegces : one of them,contains a generalisa-, 
tion of,Fermat’s and Wilson's theorems. There is also a 
short note by Prof. Newcomb on the relative frequency of 
the occurrence of the digits as leading figures in lqgarith-: 
mic tables, 

The contributions to the higher algebra occupy a very’ 
conspicuous place. The important tables of the gene- 
rating functions and ground forms of binary quantics 
which have been calculated by Prof, Sylvester and Mr, 
F. Franklin, with the aid of a grant from the British 
Association, afe continued. Mr. Franklin is also the 
author of a separate paper, in which he gives a consecu- 
tive account of the methods, due to Cayley and Sylvester, 
of calculating the generating functions for binary quantics 
and thence detérmining the number of fundamental in- 
variants and covariants of any order and degree. Prof. 
Sylvester gives a determination of the impossibility of 
the binary octavic possessing any ground form of de- 
gree 10 and order 4. There is a paper on the 34 concomi- 
tants of the ternary cubic by Prof. Cayley, who also gives 
a specimen of a literal table for binary quantics and cer- 
tain tables for the binary sextic ; and there are some notes 
on Modern Algebra by M. Faà de Bruno, of Turin. Mr, 
Mitchell and Mr. T. Muir, of Glasgow, givé theorems 
relating to determinants. 

Prof. Wm. Woolsey Johnson is the author of a paper 
on strophoids. The term strophoid has been applied by 
French writers toa cubic curve, the symmetrical form of 
which Dr. Booth discussed under the name of the Logo- 
cyclic curve. The author gives to the term a more extended 
signification, and defines a strophoid as the locus of the 
intersection of two straight lines which rotate uniformly 
about two fixed points ina plane. Dr. Booth’s curve is 
included as a particular case of the class of curves which 
Prof. Johnson terms right strophoids. Prof. Sylvester 
considers the theory of rational derivation on a cubic, and 
Mr. Story is thus led to discuss the subject more fully in 
a separate memoir; the points on the curve which are 
considered are those whose coordinates can be expressed 
as rational functions of an arbitrary initial point on the 
curve. Mr. Samuel Roberts contributes a paper on the 
generalisation of local theorems, in which the generating 
point divides a variable lmear segment in a constant ratio; 
and there is a'note by Miss Christine Lana on segments 
made on lines by curves. 

There are three papers on solid geometry, all by Mr. T. 
Craig: they relate to the drthomorphic projection of an 
ellipsoid upon a sphere, to certain metrical properties of 
surfaces (in # dimensions as well as in three dimensions), 
and to the counter-pedal surface of an ellipsoid. |The 
surface which the author designates the counter-pedal is 
the locus of the intersections of central planes parallel to 
the tangent planes of the ellipsoid with the normals at 
the corresponding points of contact; its equation is worked 
out, and is found to be of the tenth order. Mr. E. W. 
Hyde contributes a note on the centre of gravity of 
a solid of revolution, and there is a discussion by 
Prof. Stringham on the regue figures in #-dimensional 
space, ® 


resolve every fraction into a sum of simple fractions ac- |* Prof. Cayle} gives a note on the analytical forms or 
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ramifications which he has termed trees. This is a sub- 
ject which has applications to the theory of chemical com- 
binations, and it is one to which Prof. Cayley has already 
devoted attention, a Jong memoir of his upon it having 
appeared in the Report of the British Association for 
1875. Prof. Cayley also is the author of a short paper on 
certain imaginaries connected with the product of two 
sums of eight squares. Among papers on general analysis 
should also be mentioned a determination by Prof. String- 
ham, of the number of possible finite groups of quater- 
nions, a group being defined as in the theory of substitu- 
tions; and a note by Mr. Story on non-Euclidean 
geometry. 

A number of papers relate to the differential aies 
There are two by Prof. Sylvester on the solution of classes 
of difference and differential equations No less than 
four relate to development in series by Taylor’s and other 
expansion theorems and the forms of the remainder: 
these are by Mr. J. C. Glashan of Ottawa, Mr. McClin- 
tock, and Mr. A. W. Whitcom. Prof. Crofton gives some 
remarkable theorems involving symbols of operation, and 
Mr. J. Hammond considers the theory of general differentia- 
tion, a subject that received attention from Liouville, Pea- 
cock, aud others halfa century ago, but which has attracted 
but little notice in recent times. Mr. Franklin contributes 
a short note on Newton’s method of approximating to the 
roots of equations, and Mr. Glashan gives certain formule 
relating to the change-of the independent variable in 
differentiftions. i : 

More than one whole number is devoted to a reprint of 
the late Prof. Benjamin Peirce's valuable memoir on 
Linear Associative Algebra, of which only a small number 
of copies in lithograph were made in the, author's life- 
time for circulation among his friends. This well-known 
paper was read before the National Academy of Sciences 
at Washington in 1870: it is here reproduced with notes 
and addenda by Mr. C. S. Peirce, the son of the author, 
and occupies 133 pages. Mr. C. S. Peirce himself, whe 
is known not only by his logical writings but by his stellar 
photometric researches, is also the author of two papers, 
the one on the algebra of logic and the other on the logic 
of number. In connection with this subject a paper -by 
Miss Ladd on De Morgan’s exténsion of the algebraical 
processes should be noticed. 

There is a short bibliographical paper relating to 
Alhazen’s problem by Mr. Marcus Baker. The problem 
is from two points in the plane of a circle to draw lines 
meeting at a point on the circumference, and making 
equal angles with the tangent at that point. The 
author elso gives an extensbn of the problem to- the 
sphere. 

‘ Only three papers belong to mathematical physics. 
One, by Prof. H. A. Rowland, relates to the general equa- 
tions of electromagnetic action, with application to a new 
theory of magnetic attractions and to the theory of the 
magnetic relation of the plane of polarisation of light. 
The other two are on hydrodynamics, they are by Prof. 
Rowland and Mr. Craig, and relate respectively to the 
‘motion of a perfect incompressible fluid and to certain pos- 
sible cases of steady motion in a viscous fluid. There are 
some notes on moving axes by Prof. Loudon of Toronto ; 


-and Prof. Sylvester considers the theory wf mechanical 
_ involution, which is the name he has given‘to the relation, 








between six lines in space’so Situated that forces may be 
made to act along them whose -statical sum is zero. 
Linkages form, the subject of a Paper ‘by Mr. F. T, 
Freeland. eo 

Astrpnomy ig 1epresented by two papers : one by Prof, 
Newdomb, on a method of developing, the perturbative 
function of planetary motion; „and the other by Mr. G 
W. Hill, on Hansen’§ géneral formule for perturbations, 
The object of the former Papgr is to exhibit a method of 
effecting the development in powers of the eccentricities. 
The author remarks that in consequence of the complex 
character of the series this development has been‘ but 
little used even in the cases of nearly circular orbits, when 
its application would, be most convenient, but that, as the 
disturbing force is given 45 an explicit function of all the 
elements, it is of more interest 4o theemAthensatician than 
any other, In his method of development Prof. Newcomb 
directs, especial attention to the expressiofi of the co- 
efficient of each power of the eccentricity if terms of the 
coefficients of lower powers, and to the expression of the 
coefficient in each term involving thé perihelia of two 
planets as the symbolic product of coefficients involving 
the perihelion of one only. Mr. HiéPs paper contains a 


-transformed form of Hansen’s expression for the pertur- 


bation of the mean anomaly, which is more simple and 
more convenient for computation. There is also a short 
note by Mr. Ormond Stone relating to formulæ in elliptic 
motion. 

The titles of the papers speak for themselves, and but 
little comment is needed. It will be seen that the two 
volumes represent a considerable amount of mathematical 
work, a fair proportion of which may have real influence 
on the advancement of the science. Some.of the papers, 
as must evidently be the case, are needlessly pretentious 
in form, and the néw matter they contain might be 
advantageously stated in less space. The effect of Pro- 
fessor Cayley’s visit to Baltimore is apparent in the 
papers which occur h the last number issued, and 
we believe that the lectures wifich he gave at the Johns 
Hopkins Unjversity will shortly appear in a ‘future 
number, 

The dates which the ‘numbers of the “Journal bear are 
the dates when they ought to have appeared, assuming it. 
to be published quarterly in March, June, September, 
and December, and not the dates when they did actually 
appear. ‘Thus the last number issued bears date Decem- 
ber, 1881, but in the case of this number the inconvenience 
attending so great a discrepancy between the nominal 
date and the date of publication is partially remedied by 
the words “Issued July 18, 1882,” at the foot of the last 
page. It seems a pity to retain the nominal dates on the 
wrappers, as they may be misleading. It will be difficult 
to regain the lost tłme, and there is but little advantage 
in stating the time whdh the number should have ap- 
peared. The volume and number and date of publication 
are all that need to be given. 

On the wrappers of the numbers of vol. iv. appears an 
announcement in which a prize of 1500 francs and a per- 
petual free subscription to the journal fromits commence- 
ment are offered to the first person who, before January 1, 
1883, discovers and transmits to the Editor a valid .proof 
or disproof of the“proposition that a ground form and a 


Syzygant of the same degree and order cannot appertain 
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to the same binary quantic, “provided that the Editor shall 
not himself have previously discovered the same, and 
given public notice thereof.” The truth of this propositfon 
has been assumed afa fundamental fpstulate in the cal- 
culation of ground forms, and its impertance ¢annot 
be over-estimated. It is, however, somewhat of an 
anachfonism to'draw attention to it by the offer of a 
prize. Such prizes exist in Unjversities and in the older 
academies, but by many they are not regarded with much 
favour. It. seems unlikely that any competent person 
would bettempted to investigate the subject by hope of 
the reward. Pure mathematics offers no mercenary in- 
ducements to its followers, who are attracted to it by the 
importance and beauty of the truthgit contains; and the 
complete absence of any matemal advantage to be gained 
by means of it, adds perhtips even another charm to its 
study. 

The late Prof. Benjamin Peirce denoted the base of the 
Napierian logarithms and the ratio of the circumference to 
the diameter of a circle by two special symbols turned oppo- 
site ways, somewhat resembling a 6 and a6 reversed. The 
forms of these.symBols would seem to imply that 2°71828... 
and 3°14159... were fegarded as allied to one another, and 
in some reciprocal or inverse manner too, though it is not 
easy to see what thé author’s point of view was. Two 
writers in the American Journal use Prof. Peirce’s 
symbols in place of r and e, and this is to be regretted, as 
any departure from the recognised notation in elementary 
matters is always unfortunate. Even if the symbols 
were happily chosen, which does not appear to be the 
case, they would require the cutting of new type, and it is 
absolutely certain that there is not the least chance of 
their general adoption. If now used by a few prominent 
writers in America, they may spread to such an ex- 
tent as to make it very difficult for their successors to 
get rid of them. The preservation of the international 
character of mathematical notation is of paramount im- 
portance, and the existence of lo@al notations, especially 
when they find their way "into text-books, is a calamity. 
In England the Cambridge notations, sip r, due we 
believe to Herschel and Babbage, and the factorial nota- 
tion due to.the late Prof. Jarrett, are still retained by 
many English writers, although it has long been evident 
that there is no chanee of their adoption by continental 
mathematicians. It is always desirable to adhere to an 
established notation, if it is generally understood and 
accepted, even if it is unsatisfactory, rather than attempt 
to replace it by a better one, unless there seems very 
good reason to suppose that the attempt will be suc- 
cessful, 

In the previous article in a reference was made 
to the services which Dr. J. E. Hendricks, of Des Moines, 
Iowa, has rendered to mathematics th America by the 
publication of the Aalyst, which he established in 1874, 
and has continued to the present time. This journal is 
published every two months, and has -now completed 
its ninth volume. In spite of typographical and other 
difficulties the editor has published it regularly, and it 
shows no signs of diminished vitality or interest on his 
part. It has been sélf-supporting, and its success is due 
to the genuine love of their subject felt by-the editor and 
the contributors. A great part of each number is unfor- 
tunately devoted to problems—the lowest form of mathe- 
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| matics—-and the space available for more valugble matter 
is thus considerably diminished. One also is tempted to 
wish that the editor would'show greater styictness in’ cur- 
tailing or excluding the writings ofe certain contributors, 
| but nevertheless the Avalyst contains not a few useful 
' papers, It is easy to see the blemishes in such a journal 
by merely turning over the pages, but it is not so gasy to 
estimate the services which it confers upon science by 
inducing teachers to look beyond the text-books and 
interest themselves in a subject for which a genuine 
taste can only be acquired by attempting to do work for 
oneself, The large quarto page of the American Journal 
and the elaborate nature of some of its papers render it 
unsuitable for the short notes and the more unpretentious 
class of papers in which the author lays but little claim to 
originality. For these the Axalyst is available; but, 
after all, the chief value of such a publication consists in 
the interest in mathematics it excites and fosters in those 
who' could be reached in no other way, and the induce- 
ment it affords for those who are unable to devote their 
whole time to the subject to nevertheless undertake useful 
and profitable work. No previous American ‘mathe- 
matical journal has ever been published regularly for nine 
years, and Dr. Hendrick has reason to feel proud of the 
success of his efforts. é 

In 1877 Mr. Artemas Martin, of Erie, Pennsylvania, 
issued the first number of the Mathematical Visitor, a quarto 
journal which was published annually until Jan., z880, and 
since then has appeared semi-annually. The first volume 
ended with the number published in January, 1881. The 
journal consists entirely of problems and solutions, there 
being a senior and a junior department. Several of the 
problems relate to probability questions and involve very 
complicated and elaborate integrations. As the solution 
of a prize question, Mr. E. B. Seitz gives, in the number 
for January, 1879, the values of the coefficients obtained 
by reverting a general series proceeding by ascending 
powers of the variable, as far as the sixteenth order. 
The journal is beautifully printed, and is set up by the 
In the number for January, 1880, he 
says: “This number of the Visitor has been delayed 
some months, in consequence of the sickness of the 
editor, who has done all the type-setting with his own 
hands. He is not a practical printer, and never had set 
up a stickful of type till last May or June.” 

At the beginning of the present year Mr. Martin issued, 
besides the Visitor, a new publication, entitled Zhe 
Mathematical Magazine: a Journal of Elementary 
Mathematics, of which four numbers have now appeared. 
It is of large quarto size, arf, ke the Visitor, iseprinted 
by the editor’s own hands. No mathematical journal, if 
it is to contain anything of real value, can be elementary. 
Mathematics is an old science, and the really elementary 
parts-of it must be acquired from text-books and by 
means of the examples which the student works out for 
himself as exercises, Elementary mathematics is a sub- 
ject for the school-room, but is urisuitable for a journal, 
and such a-publication as Mr, Martin’s, if it continues 
elementary, is educational rather than scientific. In 
no instance, we believe, has it been found possible to 
restrict a mathematical journal really to the elements of 
the subject alene, though ‘of course elementary articles, 
and articles wHich are of interest to junior readers, form 
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a considerable portion of each number of some mathe- 
matical publications. Mathematical investigations that 
are really valuable can never be made elementary, and 
the questions tht can be treated by elgmentary mathe- 
matics are too trivial, to deserve recognition in a scişntific 
journal. 

We may notice a demonstration of Euclid i i. 47, by the 
late Gefteral Garfield, which appears in the first number. 
If the figure is completed it is in fact an intuitive geome- 
trical proof that (a -+ 4) = œ +246, where a and 6 are 
the sides and ¢ the hypotenuse of a right-angled triangle. 
The construction is to divide the four sides of a square 
each into two parts, æ¢ and 6, in the same order, and to 
join the points of division. Each of the joining lines is 
thus equal to the hypotenuse c, and the whole square, 
(a + 4), is evidently equal to the inside square, È, and 
the four triangles in the corners, each of which js equal 
to ġa. The figure is practically the samé as in the well- 
known proof in which the squares a? and ¿è? are placed 
side by side and divided by only two lines in such a 
manner that the parts may be moved by mere translation 
(without rotation) so as to form the square c*, but the 
special features which give this proof its remarkable 
elegance are absent. Garfield’s proof is Indian in its 
character, and must have been known to Bhascara, but in 
the rather more elegant one given in the Vija Ganita 
(1150) the lines are drawn from the angles of the square 
.c* parallel to the sides of the triangle, and include a square 
(a — 6)*, éach of the triangles in the corners being $a as 
before, so that the theorem proved is œ = (e — by +20. 
If the points of division in the figure in § 150 of the Vija 
Ganita, in which it is shown that (¢+4) — 4 æ ġ = (a — 6) 
are joined, the figure includes both Garfield’s. and the 
Hindoo constructions, The construction given by Garfield 
must have been of course discovered over and over again, 
and, on its own account, it is so self-evident as only to be 
interesting historically in connection with the Indian 
„proofs. 

If therefore we include among journals one published 


‘ -at such long intervals as half a year there are now no less 
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' others, was disĉontinued at the end of 1880. 


than four journals, devoted exclusively to mathematics, 
published in the United States, 

With reference to the list of mathematical journals 
given in the previous article in NATURE, it may be men- 
tioned that the Belgian journal, the Nouvelle Corréspond- 
ance Mathématique, which was edited by M. Catalan, with 
ithe co-operation of MM. Mansion, Brocard, Neuberg, and 
It has been 


` replaced by a new journal, Mathesis, which has since been 


published monthly under the editorship of MM. Mansion 
and Neuberg, and has now completed its second volume, 
In this journal the titles of elementary articles are marked 
by a cross; there are not on the average more than one 
or tWo so marked in each number. 

A new Scandinavian mathematical journal is shortly 


_ to appear under the editorship of Prof. H. G. Zeuthen, of 


Copenhagen, and Prof. Mittiag-Leffler, of Stockholm. It 


' is to be hoped that it has a great scientific career before 


it, and assuredly no journal will bear on its title-page the 
names of more illustrious mathematicians, or will have 
started under.more favourable auspices. 
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QUAIN'’S č AVA Tomy” 

Quain’s Elements of Anatomy. Edited by Allen Thom- 
son, E. A. Schafer, and G. D. Thang. Two volumes. 
Ninth edition. fondon: Pongmans, Green and Co., 
1888) : 

Lehriuch der Neurologie, Fortsetzung von Hoffrgann’s 
“Lehrbucl# der Ayatemie.” ““Von Dr. G. Schwalbe. 
(Erlangen: Eduard Besbid, 1880 and 1881. ) 

HE appearance of a new edition of Quain’s Anatomy 
is always regarded with attention and interest by 
téachers of anatomy. The high reputation of its succes- 

sive editors, Richard Quain, William Sharpey, G. V. 

Ellis, Allen Thomson, and John Cleland, and the care_ 

which has been taken to reyise each edition and to incor- 

porate with it the latest additjon¢ tp ¢natomical -kiiow- 
ledge, have caused this work to be universally regarded 

as an authority, and have gained for it the ptsition of a 

standard treatise on Human Anatomy. © 

The new edition, the ninth, which has just appeared, 
has been prepared under the editorial supervision of Pro- 
fessors Schafer and Thane, and Dr. Allen Thomson, 
The first volume, which has been rewSed by Prof. Thane, 
contains the descriptive anatomy of the_bones, joints, 
muscles, blood-vessels, but not the heart ; cerebro-spinal 
and sympathetic nerves, but not the brain and spinal 
cord; with a chapter on superficial and topographical 
anatomy, in which the editor has been assisted by Mr. 
R. J. Godlee. The second volume has been for the most 
part revised by Mr. Schafer, and contains the histology, . 
and the anatomy of the viscera, including the heart and 
central organs of the nervous ‘system; whilst a special 
chapter on embryology has been written by Dr. 
Thomson. 

The separation of the anatomy of the heart from that 
of the other parts of the vascular system, as well as of the 
anatomy of the brain and spinal cord from the nerves which 
arise from them, and frown the sympathetic System, both of 
which are so intimately,connecwed both anatomically and 
, Physiologically with both brain and cord, was first made 
in the eighth* edition; for prior to that time they had 
always been described along with, and as parts of their 
respective systems. This arrangement, which is also 
carried out in the present edition, js, in our judgment, 
most unphilosophical, for it both destroys the continuity 
of description, and leads the student to dissociate in his 
mind the origin of the nerves-and blood-vessels from their 
distribution. Such a. dissociation might indeed, as re- 


‘gards the nervous system, have been excusable at the 


time when both the distribatory portions of the cranial and 
spinal nerves and the sympathetic system were believed 
to be developed quite independently of the cerebro-spinal 
axis, and only to become connected with it secondarily. 
But now-a-days, since thsough the researches, more espe- 
cially of the much-lamented F. M Balfour, both the 
cranial and spinal nerves and the sympathetic have been 
shown to be true offshoots of the cerebro-spinal axis, and 
like it of epiblastic origin, to digsociate them, even for 


descriptive purposes, in a systematic text-book, is, we 


believe, injurious to real progress. The editors of 
“Quain” would, we suppose, scarcely think of de- 
scribing in one Yyolume the gangliated cord of the 


sympathetic, and in another the nerves which arise 
"i 


. 
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from it, and yet to do $o would not be more illogical- 
than the course they have pursued of separating’ the 
description of tle granio-spinal nervesefrom that of the 
central nervous axis. Jf the anafQmical description of 
the human body is ever to be put on a Scientifi@pasis, it 
mus be founded on the facts of comparative anatomy 
and of development, and the gyat aimeof descriptive 
writers should be to accommodate their descriptions to 
these facts. z 

Aftey this protest against some features in the general 
arrangement of the book, we may now glance at the 
manner in which the process-of reviston has been per- 
formed by the different editors. The first volume bears 
throughout the mark of careful révision by Prof. Thane. 
We havescompargd*many of the descriptions with those 
of the corresponding structures in the immediately pre- 
ceding edition, and we notice many changes both in the 
matter, and in the mode of expression. Various redun- 
dancies have been expunged, errors have been corrected, 
new facts have been introduced, and to some extent the 
descriptions generally have been re-arranged. Several 
new woodcuts haye been inserted, and those illustrating 
the vascular system have been made more diagrammatic 
by colouring the arteries red and the veins blue. We 
notice, ‘however, that Prof. Thane, as is unfortunately 
only too common with some English. human anatomists, 
does not properly discriminate between the meanirg of 
the terms mesial line and mesial plane. In his descrip- 
tion, for example, of the recto-vesical portion of the 
pelvic fascia, he speaks of its being “continuous from 
side to side across the middle line in front of thé bladder,” 
forgetful apparently of the fact that the descriptive term 
‘middle line” expresses a line on the surface, either 
anteriorly or posteriorly, as the case may be; whilst the 
imaginary plane between these anterior and posterior 
mesial lines is the mesial plane of the organ or region. 

The greatest amount of chage, however, as was natu- 
rally to be expected fram the subjects discussed in it, has 
been made in the second volume, and more especially in 
the chapters edited by Mr. Schafer.e The important 
section, on General Anatomy, or Histology, has been in 
some measure re-arraifged, and many of its chapters re- 
written. "The latest investigations into the structure of 
the nucleus, the part which it plays in the multiplication 
of cells, and the process of maturation of the ovum, have 
been explained and illustrated by woodcuts. The de- 
scription of the stricture of the individual tissues has 
obviously been carefully revised, and various changes 
both in the way of additign and amission have been 
made. Not the least important is the-addition to each 
chapter of the titles of the most recent papers on the 
subject-matter of the chapter. . 

If we were disposed to be very critical, we could un- 
doubtedly lay our fingers upon more than one statement 
to which objection could be taken. And there is indeed 
one point that we .cannot pass over without notice, as it 
illustrates that in the comparatively small matter of 
editing a work on anatomy, as in the much larger sub- 
ject of administering ‘the finances of Egypt, a Dual 
Control has many disadvantages. Mr. Schafer, for 
example, in his references to the layers of the embryo, in 
which the several tissues take their rise, employse the 
terms ectoderm, mesoderm, endoderm, to express tht 
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three layers of the blastoderm, and in this regpect adopts: 
thé nomenclature most commonly used by' German ana- 
tomists; whilst Dr. Thomson, in his references to the 
same layers, almost invariably speaks of*them as epiblast, 
mesgblast, and hypoblast, which, indeed, are the terms 
commonly in use amongst British anatomists. The 
employment in different sections of the same, work of 
two distinct words to express the same structure, is 
an error in judgment, and certainly not to the edification 
of the student. . 

The chapter on the spinal cord and brain has also 
been greatly modified, and in re-arranging it Mr. Schafer 
has largely availed himself of the book, the title of which 
stands second at the head of this article. The history of 
this book is somewhat curious. Originally it appeared 
as a German translation of an earlier edition of “ Quain,” 
edited by Prof. Hoffmann, Then, somehow or other, 
the name of Quain dropped out of the title in the later 
German editions, and now, as regards the chapters on the 
Nervous System, written by Prof. Schwalbe, it is essen- 
tially a new book, and in our opinion contains the best 
account of the anatomy of the nervous system in man 
which has yet been published. i 

Of the section on Embryology, prepared by Dr. Thom- 
son, we have not space to say more than that it narrates 
in a convenient compass the successive series of changes 
which result in the formation of the adult human body ; 
that the descriptions are clear, well arranged, and em- 
brace the latest investigations ; and that on Points under 
dispute the author expresses himself with reservation-and 
caution, in a manner characteristic of the writings of tbis» 
anatomist. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed” 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 

' as short as possible, The pressure on his space ts so great 
that ut is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


Transit of Venus, December 6 


In the morning here the sky was clear, and the sun remarkably 
free from spots. I noticed only 4 small ones on the disk: quite- 
a contrast to the monstrous appearance a month ago. 

Being neither equipped nor qualified for technical astronomical 

observations, I did not attempt to do more than to give a popular 
demonstration of the transit of Venus to between 30 and 40 friends 
interested in the phenomenon, My experience of stargazing 
was chiefly obtained upwards of ïo years ago, before I became 
otherwise occupied ; and then I found for myself, that the best 
way of studying solar phenomena, whether eclipses or spots, 
was by projecting on white paper or cardboard, the image of the 
sun from the- telescope, focussed a little beyond the point for 
direct vision through the dark eye-glass; extraneous sunlight 
being shut out by a napkin suspended around the telefcope. I 
presume that this method is well known, and it seems to have 
been adopted, (with the additions of a dark chamber) by 
Mr. Campbell of Islay, in the exhibition of the transit at 
Cannes, so well described by the Duke of Argyll in NATURE 
(p. 156). In this way with a small achromatic of 32 mches _ 
focal length, and 2} inches aperture we saw well all the chief- 
features of the transit, (which I need not describe, as this has: 
already been done by more competent observers), and this with- 
out fatigue to the eyes, and the unnatural colouring, inseparable 
from looking through the telescope with darkened glasses. 
Further, as ghe time of sunset approached, at about 3.30 p.m, 
we had in our camera view the additional charm of the colours 
* 
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of the -objects in view. “As,-in the Italan sky the golden 
orb sank with the dark planet spot on its disk, under brightly 
tinted clouds, shaded off in streaks of tender grey into the 
azure above, with the blue rose-tipped mountains of the Esterets 
beneath,—the sceffe was one as fascinating ig beauty as it was 
interesting in science. AII these tints appeared distinctly, albert 
aintly, in the telescopic image on‘the card. bs 

One ‘point was remarkable,—that whilst the shades of the 
mountains were all 4/ve, the dark round spot of the planet on 
the sun “vas almost d/ack. It was the darkest object in the 
field of view. Partly, but I hardly think entirely, this may be 
explained by its being higher, and less subjected to the decom- 
posing power of the lower atmospheric layers. J have en- 
deavoured to represent in water-colours this view of the transit 
of Venus. The result, of course, cannot be reproduced in 
print, but any of your readers who may be visitors at Cannes 
will be welcome to see it, as an original kind of reminiscence of 
a very rare event. $ C. J. B. WILLIAMS 

Cannes, December 21 i 


The Comet during the Last Month 


SINCE my last communication (see NATURE, Vol. xxvii. p. 110) 
the weather and the presence of moonshine has been unfavour- 
able for views of the comet; but I have seen it, more or less 
distinctly, ‘on seven nights, from November 22 to December 21. 
I will not take up your space with details, but mention, as the 
general result of these observations, that the comet has become 
smaller’ in dimensions, and much fainter in its light. With 
moonlight, no trace of a tail is visible; and the nucleus can 
only be discerned by telescope as a nebulous star of third mag- 
nitude., In absence of moonlight, as on December 6, 8, and 12, 
between 2 and 3.30 a.m., the tail was visible to a length of 
about 10°, with a breadth expanding from the head, with no 
distinguishable outline. My last view of 1t was on the 2oth, at 
3a.m., when, with a brilhant starlight after moonset, the comet 
was in the seuth-south-east, about 20° ahove the horizon, with a 
tail about 8° Jong, and a nucleus, a nebulous star of third or 
second magnitude. Its position was about as far to the. east- 
north-east of Procyon as that star is east-south-east of Sirius, 
It seems likely to be visible m clear moonless nights for two or 
three weeks longer, C. J. B. WILLIAMS 

Cannes, December 21 





The Heights of Auroras š 


Tux observations described in your last number as having bee 
made long since in Siberia, of lunar halos proyected on auroras, 
have not, I believe, been confirmed by other observers; but if 
correct, possibly this phenomenon may be a peculiarity of auro: as 
in (Siberia, or in the Arctic regions. There seems reison to 
think (see Capron’s ‘‘ Aurore,” pp. 37-40) that auroras may be 
lower whea near the magnetic pole than further south. If this- 
is the case, it is so far favourable to the theory (propounded, I 
think, by a German writer) described in NATURE (Vol. xxv. 
p. 320), that the auroral zone is a plane, and not part of a sphere 
concentric with the earth’s surface. The majority of the obser- 
vations in lower latitudes cited in Capron’s ‘ Aurore,” place 
the phenomenon at a height of 100 miles or upwards, 

The height of the spindle-shaped object seen ın the aurora of 
November. 17 is thus no argument against its auroral character, 
which I see no reason to doubt. Itis true that in my experience 
(which, in this northern part of the country is probably much 
greater than that of your correspomdents), I have never seen 
anything reSembling it, judging from the descriptions of it ; but 
1 do not think this is a reason for supposing such an auroral 
phenomenon could not take place. The fact that it moved along 
a parallel of magnetic latitude is a very strong argument for its 
auroral eharacter. Besides, its spectrum is stated to have ex- 
hibited the ‘characteristic auroral line. I hope some one will 
collect all possible observations of this beam, especially from the 
continent, and undertake a careful investigation mto its path 
and height. sT. W. BACKHOUSE 

Sunderland, December 23 4 
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' The Aurora and its Spectrum $ 


IN reference to Mr. Ralph Abercrombie’s letter (NATURE, ` 
vol. xxvii. p. 173), .I may mention that his remarks quite #ccord 
with an opinion expressed to me by my friend, H? R. Procter, 
that the “aurora is generally formed in some impeffect mist or 
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vapour.” Iam intending some gxperiments on discharges iz 
vacuo under such conditions and reduced temperatures, also on- 
phosphorescence, in connection with which M. Lecoq dé Bois- 
baudran has showh in his ‘Spectres lumineux,” that we get a 
line in the red, bright@hing as the témperature is reduced. I-do 
not reag the result of my Swan lamp experiment, as Mr. 
Manro® (same number and page) does, Whe lamp, when 
perfect, gave quite a bright white glow, with a strong 
carbon spectrin, I shpuld therefore attribute the absence 
of the nitrogen spectrum ag this time not so much to a ' 
high spectrum as to the probability that the lamp had been, as 
far as possible, exhausted of air, and filled with some form of 
carbon gas. Jam not aware of any air-vacuum pointeat which 
the nitrogen bands or lines disappear, except for want of light 
in the discharge. With regard to the letter of W. M, F. P. on 
the “Meteor of November 17th,” I only assumed the correct- 
ness of the figures and heights quoted in mine for the purpose 
of showing the complex fatmwe of the auroral questions. J-am 
not the less perfectly satisfie® that the “bemm” gyas a true 
aurora, and not a meteor, my speftroscopic observation of it 
putting this beyond a doubt. J. RAND Carron 
Guildown, December 23 $ ee 





e 
The Weather © 


Ir is curious how the recent aurora: have been followed not only 
by a cold wave, but by a subsequent warm one, and these respec- 
tively of such extremes, that 21° at 9 a.m. on fhe rith is this day re- 
placed by 48° or 27° of difference.  Equallyefrange have been the 
effects on animal and vegetable life. During the cold, an almost 
Arctic season in its ice-bound stillness prevailed, and a flock ot 
wild geese crossing in front of the house (the forerynners, in 
pale opinion, of a hard winter) represented external creature 

ife Now all is changed almost to spring. Roses, though 
somewhat nippen by the frost, seem ready to blow; flies and 
gnats are unthawing, and ‘last night, in going up to the observa- 
tory, I noticed the phosphorescent glimmer of a luminous cénti- 
pede under one of the shrubs, a sight I do not remember ever 
to have met with in winter before. J. RAND CAPRON 

Guildown, December 19 F 





A Common Defect of Lenses 


A CHANCE observation a few weeks since led me to the dis- 
covery of a serious defect in the onject-glass of the collimator 
of a spectroscope by Grubb, of Dublin, which I have been using 
for some time. As further investigation has shown me that the 
defect is, very common, while at the same time it js a source of 
considerable error in all exp&riments on the plane of polarisa- 
tion of polarised light, it seems worti# while to call the attention 
of readers of Nature to it. The object-glass ‘in question has 
been imperfectly annealed. As a consequence, a plane polarised 
incident beam is elliptically polarised on emergence from it. 

If it be looked at between crossed Nicols in a pencil of 
parallel rays, the field of view ‘becomes bright, and is 
crossed by two brushes hyperbolic in form, which for two posi- 
tions of the lens became two straight lms. If again ‘plane 
polarised light be allowed to pass through the -lens while it is 
turned round its own axis, there are four positions of the lens 
for which ‘the central portion of the emergent beam is plane 
polarised, and can be quenched. by an artalysing Nicol ; for all 
other positions of the Jens, the emergent beam is elliptically 
polarised, and the light cannot be quenched, but reduced to a 
minimum. Moreover, as the lews is turned, the position of the 
axes of the ellipse varies by nearly half a degree. I have since 
examined a large number of lenses, without finding one quite 
free from the defect. One well-known London optician declines 
to attempt to supply me“with a two-inch object-glass which shall 
not show it, while another states he has never known any lens 
absolutely free fram it. 

The important hearing of the point on all investigations into 
the polarisation of light is obvious. The consequences it pro- 
duces in modifying the results of some recently-published ex- 
periments of mine (PRI, Trans., Part Ji, 1882) formed the 
subject of a paper read at the last meeting of the Royal Society. 

: R. T. GLAZEBROOK 

Trinity College, Cambridge, December 20 





New Deep-Sea*Fish from the Mediterranean 


Mey letter in NATURE, vol. xxv. p. 535, called forth two im- 
portant notes from such competent ichthyologists as Mr. J. Y. 
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Johnson and Dr, Th, Gill Aarons, vol. xxvi. pp. 453, 574), 


to both of-whom a reply is due, and shonld have been given 
sooner had I net been absent from Florénce and otherwise 
engaged... - aa ‘ : 

Firstly, I must correct my assertion®.as tos the occwrrence of 
Malacocephalus davis in the Mediterranean ; after ha¥ing exa- 
mined the type specimen „and that mentioned by Mr. Johnson, 
both in the British Museum and aftey a further examination of 
my specimens, which I had considered as young Malacorephali, 
I have now not the slightestedoubt that they are quite distinct. 
They are-an undéScribed and most interesting form of Macrurids 
allied ta Coryphenoides, which I propose calling Alymenocephalus 
Halicus. I have in-my possession six specimens, both adult and 
young ; in two of the former J have found the ovaries fully deve- 
loped with mature ova, 

As to the ‘‘singular fish of a deep black colour with small 
eyes, a naked skin, and a most abyssal physiognomy,” which I 
got at Megsina, it haseno connéttion whatever with Chiasmodon 
niger, but is; as I Before ‘assserted, a Stomiatid, very different 
from all the known forms, including Dr. Gunther's Bathyophis. 
Tt stands dpart in many 1espects, and is the type of a new genus 
and perhapwof a new section of that singular family. I intend 
shortly to describe and figure it under the name of Bathophilus 
nigerrimus, along with other strange fish collected duriog my 
deep-sea and ichthyological researches in the Mediterranean, 

: $ ; . HENRY HILLYER GIGLIOLI 

R. Zoologital Mageum, Florence, December 17 


Electrical Phenomenon = 


‘ ON retiring to bed shortly after midnight on the 13th inst., I 
experienced a phenomenon which, though not of itself uncom- 
mon, was, I think, unusually developed. On pulling off a 
flannel vest which I wear neat my shin, over my head, I became 
conscious of a strange sensation in the .a-ier, accompanied by a 
distinct crackling noise, and bright sparks which were plainly 
visible in the dimly lighted room. To make sure that I was 
not the subject ¢f a delusion, I repeated the operation many 
times, in each case rubbing the flannel half-a-dozen times—not 
more—against my hair. Not only were the same phenomena 
observable every time, but also if, after removing the flannel I 
then approachéd my knuckles to'that part of it which had been 
in contact with the hair, a whole volley of sparks passed between 
the flannel and each knuckle at a distance of not less than zwo 
inches. As often as I repeated the experiment, so often did the 
phenomena repeat themselves, unl I at length retired to bed 
not altogether without apprehension, that I might awake in the 
night with the bed-clothes’on fire, by reason of the discharge of 
some extra big spark between my hair and a convenient 
blanket. No such catastrophe, however, ®ccurred, and on 
repeating the operations the next morning, I could not repro- 
duce the phenomena. Phe ‘next evening I again repeated the 
expermment, and this time by very violent rubbing could just 
get a faint discharge between the flannel and knuckles when 
almost ‘in contact. On other nights since these I have not 
succeeded in getting any such effect, or at most a very feeble one. 
To what, then, am I to attribute the marked difference of the 
first night? Was it due to something peculiar in the condition 
of the hair, the air, r the flannel? Perhaps some of your 
readers can «uggest. -As regards the first of these I ought to 
state that it had, on the afternoon of the 13th, been subjected to 
the operations of cutting, shampooing, and brvshing “by ma- 
chinery,” at the hand. of the barber. That was, however, seven 
hours earlier in the day, and any electricity developed by the 
friction of the last operation ought to have been dissipated Jong 
before twelve o’clock—especially as the night was damp and 
misty. 7 A. J.K. 
29; Victoria Road, Finsbury Park, December tg” 





‘PHOTOGRAPHING THE CORONA} j 


PROBLEMS of the highest interest in the physics of 
our sun are connected, doubtless, with the varying 

forms which the coronal light is known to assume, but 

these would seem to admit of solution only on the condi- 

tion of its being possible to study th€ corona continuously, 
* “On a method of Photographing the Solar Corina without an Eclif 


se”? 
Paper read at the Royal Society by Wiliam Huggins, D.C.L:, LL D9? 
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and so to be able to confront its changes with the other 
variable phenomena which the sun presents, “Unless 
some means be found,” says Prof. C.-A. Young, “for 
bringing out the structures round the sun which age 
hidden by the glare of our atmosphere, the progress of 
our knowledge must be very slow, for the corona is visible 
only about eight days in a century, in the aggregate, and 
then only over narrow stripes on the earth’s sufface, and 
but from one to five minutes at a time by any one ob- 
server” (“The Sun,’ p. 239). ~ 

‘The spectroscopic method of viewing the solar promi- 
nences fails, because a large part of the coronal 'light gives a 
continuous spectrum, The successful photograph of the 
spectrum of corona taken in Egypt, with an instrument pro- 
vided with a slit, under the superintendence of Prof. 
Schuster during the solareclipse of May 17, 1882, shows that 
the coronal light as a whole, that is the part which gives a 
continuous spectrum, as well as the other part of the light 
which may be resolved into bright lines, is very strong in 
the region of*the spectrum extending from about G to H. 
It appeared to me, therefore, very probable that by 
making exclusive use of this portion of the spectrum it 
might be possible under certain conditions, about to be 
described, to photograph the corona without an eclipse. 

In the years 1866-68 I tried screens of coloured glasses 
and other absorptive media, by which I was able to in- 
solate certain portions of the spectrum with the hope of 
seeing directly, without the use of the prism, the solar 
prominences (Monthly Notices, vol. xxviii. p. 88, and vol. 
xxix. p. 4). I was unsuccessful, for the reason that I was 
not able by any glasses or other media to isolate so very 
restricted a portion of the spectrum as is represented by a 
bright line. This cause of unsuitableness of this method 
for the prominences which give bright lines only, recom- 
mends it as very promising forthe corona. If by screens 
of coloured glass or other absorptive media the region of 
the spectrum between G and H could be isolated, then 
the coronal light which is here very strong would have to 
contend only with a similar range of refrangibility of the 
light scattered from the terrestrial atmosphere. It ap- 
peared to me by no means improbable that. under these 
conditions the corona would be able so far to hold its 
own against the atmospheric glare, that the parts of. the 
sky immediately about the sun where the corona was 
present would be in a sensible degree brighter than the 
adjoining parts where the atmospheric light alone was 
present. It was obvious, however, that in our climate 
and low down on the earth's surface, even with the aid 
of suitable screens, the addition of the coronal light 
behind would be able to increase, but in a very small 
degree, the illumination of the sky at those places where 
it was present. There was also a serious drawback from 
the circumstance that although this region of the spec- 
trum falls just within the range of vision, the sensitiveness 
of the eye for very small differences ef illumination in 
this region near its limit of power is much less than in 
more favourable parts of the spectrum, at least such is 
the case with my own eyes. There was also another 
consideration of importance, the corona is an object of 
very complex form, and full of details depending on small 
differences of illumination, so that even if ıt could be 
glimpsed by the eye, it -could scarcely be expected that 
observations of a sufficiently precise character could be 
made to permit of the detection of the more ordinary- 
changes which are doubtlessly taking place in it. 

These considerations induced me not to attempt eye- 
observations, but from the first to use photography, which 
possesses extreme sensitiveness in the discrimination of 
minute differences of illumination, and also the enormous 
advantage of furnishing a permanent record from an 
instaptaneous exposure of the most complex forms I 
have satisfied myself by some laboratory experiments that 
under suitable conditions of exposure and development a 
photographic plate can be made to record minute differ- 
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ences of illumination existing in different parts of a bright 
object, such as a sheet of drawing paper, which are so 
subtle as to be at the very limit of the power of recogni- 
tipn of a trained eye, and even, as it appeared to me, 
those which surpass that limit. m 
My first attempts at photographing the corona were 
made with photographic lenses, but uncertainty as to the 
state of @orrection of their chromatic aberration for this 
part of the spectrum, as well as some other probable 
sources of error which I wished to avoid, led me to make 
use of a reflecting telescope of the Newtonian form. The 
telescope is by Short, with speculum of 6 inches diameter, 


and about 3} feetfocal length. Asmall photographic camera _ 


was fastened on the side of the telescope tube, and the 
‘image of the sun after reflection by the small plane 
speculum was brought to focus on the ground glass. . The 
absorptive media were placed immediately in front of the 
sensitive film, as in that position they would produce the 
least optical disturbance. Before the end of the telescope 
was fixed a shutter of adjustable rapidity which reduced 
the aperture to 2inches. This was connected with the 
telescope tube by a short tube of black velvet for the pur- 
pose of preventing vibrations from the moving- shutter 
reaching the telescope. On account of the shortness of 
the exposures it was not necessary to give motion to the 
telescope. . 

It was now necessary to find an absorptive medium 
which would limit the light recerved by the plate to the 
portion of the spectrum from about G to H., There is a 
violet (pot) glass made, which practically does this, I 
had a number of pieces of this glass ground and polished 
on the surfaces. Three or four of these could be used 
together, castor-oil being placed between the pieces to 
diminish the reflection of light at their surfaces. Some 
inconvenience was found from small imperfections within 
the glass, and it would be desirable in any future experi- 
ments to have a larger supply of this glass, from which 
more perfect pieces might be selected. 

In my later experiments I used a strong and newly 
madé solution of potassic permanganate, in a glass cell 
with carefully polished sides. This may be considered 
as restricting the light to the desired range of wave-length, 
since light transmitted by this substance in the less 
refrangible parts of the spectrum does not ‘affect the 
photographic plates, 

Different times of exposure were given, from so short 
an exposure that the sun itself was rightly exposed, to 
much more prolonged exposures, in which not only the 
sun itself was photographically reversed, but also the 
part of the plates extending for a little distance from the 
sun’s limb. 

Gelatine plates were used, which were backed with a 

solution of asphaltum in benzole. 
-, After some trials I satisfied myself that an appearance 
peculiarly coronad in its outline and character was to be 
seen in all the plates. I was, however, very desirous of 
‘trying some modifications of the methods described, with 
the hope ef obtaining a photographic image of the corona 
of greater distinctness, in consequence of being in more 
marked contrast with the atmospheric illumination. 

Our climate is very unpropitious for such observations, 
‘as very few intervals, even of short duration, occur in 
which the atmospheric glare immediately about the sun. 
is not very great. Under these circumstances I think it 
is advisable to describe the results I have obtained, with- 
out further delay. 
| The investigation was commenced at the end of May 
of this year, and the photographs were obtained between 
June and September 28. 
| The plates which were successful are twenty in number. 
In all these the coronal form appears to be present. , This 
appearance does not consist’ simply of increased photo- 
graphic action immediately about the sun, bwt of distinct 
coronal forms and rays admitting in the best plates’ of 








measurement and drawing frorf them. This agreement 
in plates taken on different days with different absorptive 
media interposed, and with the sun ip different parts of, 
the field, together wb other necessary precautions ob; 
served, makes iteevidént that we have not to do with any 
instrumental effect. > 

The plates taken with very shpyt exposures shove the 
inner corona ohly, but &s éutline can be distinctly traced 
when the plates are examinéd under suitable illumination. 
When the exposure was incréased, the inner corona is 
lost ın the outer corona, which shows the distinctly curved 
rays and rifts peculiar to it. E 

In the plates which were exposed for a longer time, not 
only the sun but the corona also is photographically re- 
versed, and in these plates, having the appearance of a 
positive, the white revésed portion of the corona is more 
readily distinguished and fdllowed in its igregularly sinu-’ 
ous outline than is the case in th8se pl&tes where the sun 
only is reversed, and the corona appears, as in a negative, 

ark, 

Prof, Stokes was kind enough to allow me%o send the 
originals to Cambridge for his examination, and I have 
his permission to give the following words from a letter I 
received from him: “The appearance is certainly very 


| corona-like, and I am disposed to think it probable that 
e 


it is really due to the corona.” 

Prof. Stokes’ opinion was formed from the appearance 
on the plates alone, without any knowledge of their orien- 
tation, and without the means of comparing them with 
the eclipse plates taken on May 17. - 

T have since been allowed, through the kindness of 
Capt. Abney, to compare my plates with those taken of 
the corona in Egypt during the eclipse of May last. 
Though the corona is undergoing doubtless continual 
changes, there is reason to believe that the main features 
would not have suffered much alteration between May 17 
and September 28, when the last of my plates was taken. 
This comparison seems to leave no doubt that the object 
photographed on my plate is the corona. The more pro- 
minent features of the outer corona correspond in form 
and general orientation, and the inner corona, which is 
more uniform in height and definite in outline, is also very 
similar in my plates to «ts appearance inethose taken 
during the eclipse. Se 

Measures of the average height of the outer and of the 
inner corona in relation to the diameter of the sun’s 
image are the same in the eclipse plates as they are in 
my plates taken here, 

There remains little doubt that By the methoddescribed 
in this paper, under better conditions of climate, and 
especially at considerable elevations, the corona may be 
successfully photographed from day to day with a’ 
definiteness which would allow of the study of the 
changes which are doubtlessly always going on in it. By 
an adjustment of the times of exposure, the inner or the 
outer corona could be obtained as might be desired. It 
may be that by a somewhat greater restriction of the 
range. of refrangibility of tfe light which is allowed to 
reach the plate, a still better result may be obtained. 

Plates might be prepared sensitive to a limited range 
of light, but the rapid falling off of the coronal light 
about H would make it usdesirable to endeavour to do 
without an absorptive screen. Lenses properly corrected 
might bé employed, but my experience shows that 
excessive caution would have to be taken in respect of 


| absolute cleanness of the surfaces and of some other 


points. There might be some advantage in intercepting 
the direct light of the sun itself by placing an opaque disk 
‘of the size of the sun’s image upon the front surface of 
the absorptive screen, Though for the reasons I have 
already stated I didynot attempt eye-observations, there 
seems no reason why, with suitable screens and under 
suitable atmospheric conditions, the corona should not be 
studied directly by the eye. There might be some 
a 
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vantages in suppleme ting the photographic records | the field of comparison, in the middle of which it is 


by direct eye-observations. I regret that the very few 
occasions on which it has been possible to observe® the 
-sun has put it dit ef my power to qnake further experi- 
ments in these and some other obvaous niee M 
P.S.—[I have Capt. Abney’s permission to “add the 
following letter this day received from him ;—“ A careful 
examination of your sefits of sunphotormphi taken with 
absorbing media, convinces me that your claim to having 
secured photographs of the corona with an uneclipsed 
sun is fully established. A comparison of your photo- 
graphs with those obtained during the eclipse which took 
place *in May last, shows not only that the general 
features are the same, but also that details, such as rifts 
and streamers, have the same position and form. If in 
your case, the coronal appearancesebe due to instrumental 
causes, I take it that the eclipse photographs are equally 
untrustwosthy, tind that any lens and your reflector have 
the same optical defects, I think that evidence by 
means of photography of the existence of a corona at all 
is as clearly shown in the one case as in the other.”— 
December 15, 1882.] 





A WEDGE, AND DIAPHRAGM PHOTOMETER 


A NEW photomter, shown in perspective in the figure, 

has lately been constructed by Mr. Sabine. The 
stand supports a straight horizontal tube, at one end of 
which is a paraffin lamp, and at the other an eyepiece. 
The middle ion of the tube is cat away, and has, 
slipped over it,a collar to which a frame is attached, 
carrying a wedge of neutral-tinted glass, adjustable by 
means of a rack and pinion. Inside the collar is fixed a 
transverse disc of ground opal glass, which the paraffin 
lamp illuminates toa definite degree. This disc consti- 
tutes the field of*comparison, the illumination of which is 





adjustable by means of a series of diaphragms of known 
aperture at the end near to the paraffin lamp. At the 
side, between the wedge and fhe collar which carries it, 
is a narrow pane of ground opal glass, just behind which 
a small mirror is fixed at an angle of 45°to the axis of the 
tube, This mirror is supported from the centre of the 
transverse opal disc in such a way, that the support is 
hidden from the observer by the mirror itself, an arrange- 
ment which insures the apparent juxtaposition of the illu- 
minated surfaces which have to be compared. The light 
to be measured is placed on the right-hand side of the 
photometer ; and the gollar is turned so that the light falls 
normally upon the face of the wedge, passes through the 
wedge, through the pane of opal glass, and is incident 
> pes the mirror, which reflects a portion of it to the eye 

the observer. The wedge is shifted, if neces- 
sary, to interpose a greater or less thickness of absorbing 
medium, until a balance is obtained, that is until the 
apparent illumination of the mirror is equal to that of 

. 








seen. Ifthe range of the wedge is insufficient to admit of 
this, the degree of illumination of the field is altered, b 
means of the diaphragms, and the wedg@ is then adjusted. 

The employment of glass wedges for photometric cont- 
parifons is not new, having been already used by both 
Xavier de Maistre and Quetelet; but no practical photo- 
meter based upon this method has hitherto been con- 
structed. The aga of diaphragms for extending 
the range of the wedge is found to work well and to 
enable the operator to adjust the illumination of the field 
with exactitude, the bright part of the paraffin flame 
being of course, kept opposite to, and so as to well cover 
the diaphragm aperture. A table is constructed giving 
for each position of the wedge and for each diaphragm, 
the value, in standard candles, of any light placed at a 
distance of one metre from the instrument; and if the 
light be placed at any other distance, the n r in the 
table has simply to be multiplied by the square of the 
actual distange in metres, For ascertaining approxi- 
mately the amount of light which passes throu any 
given coloured glass, for example, orange glass, the eye- 
piece is furnished with a ro disc containing small 
panes of white and different coloured glasses, either of 
which can be interposed at pleasure. 

This photometer is being made by Messrs. Elliott 
Bros., in two forms, one for use as a portable photometer 
as shown in the to and the other on a more solid 
stand, for laboratory purposes. 


ON THE OCCURRENCE OF GREAT TIDES 
SINCE THE COMMENCEMENT OF THE 
GEOLOGICAL EPOCH * e 


JT will I daresay be within the recollection of many af 
those who are now present that I was honoured b 
the invitation to deliver the opéning lecture in this 
last year. In response to that invitation I addressed 
to you a discourse which I ventured to call “A Glimpse 
through the Corridors of Time.” Seon Kis oe 
appeared in very many quarters, at e an 
abroad, Iam myself responsible for the acéount which 
appeared in the columns of NATURE, as well as for the 
pamphlet form in whick the lecture has since been issued. 
The chief reason why I now recur to the subject remains 
to be stated. Among the various comments which have 
been made upon that address, some are by no means 
favourable to the views I ventured to put forward, and 
they have been the theme of considerable discussion. 
Up to the gine I have not made any reply to the criti- 
cisms which have appeared ; I postponed doing so until 
a suitable opportunity should have arisen for a review of 
the whole subject. Your kindness in inviting me once 
again to address this great Institute has afforded such an 
opportunity, and with your permission I pyopose to preface 
the subject of my lecture this evening by a reply to those 
critics who have honoured me with their attention. 

Let me recall to’ you gery briefly the subject of that 
lecture, so as to enunciate clearly the point as to which 
an issue has been raised. You will perhaps recollect that 
the lecture treated principally of the tidal relations 
between the earth and the moon, of the influence of the 
tides during ages past, and of the future which awafts the 
earth-moon system during ages to come. I pointed out 
that at the present moment the orbit of the moon must 
be gradually growing in size, that this gradual increase of 
the distance from the earth to the moon is essentially 
non-periodic, and thus is totally different to the ordinary 
lunar irregularities which are recognised Sprig boa 
astronomy. Asa consequence of this incessant gro 
in the moon’s distance we see that in past ages the moon 
must have been appreciably nearer to the earth than it is 








* Extract froma lecture delivered at the c Birmingham, 
on November 20° 88a, by Prof. Robert S. Ball, F.R.S. Communi- 
cated by the Author, 
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at present, and that. if we look far enough back we must 
inevitably come to an epoch when the moon would seem 
to have been quite close to the earth; indeed looking 
earlier still we ate not without reasons for believing that 
in primeval times the ehrth and the moén formed but a 
single body. ° 

Wondrous as this narrative may seem, yet on a due 
considergtion of the mathematical evidence in its favour 
we are constrained to admit that it must be substantially 
correct, Unless some notable agency at present unknown 
to us has intervened in past time, the course of events 
must have run along the lines we have indicated. We 
make but little pretence to’give the date when the moon 
seems to have commenced its independent existence, nor 
-to indicate the chronology of the epochs when its distance 
‘increased by one thousand miles after another. All that 
seems certain is that the events we are at present dis- 
cussing. must have occurred millions, many millions of 
years before man placed his foot on this planet. 

The cause of these mighty series of changes is still in 
hourly operation. The ebb and flow of thé tides around 
our coists is only the survival of greater tides with which 
in earlier days the ocean must have throbbed. The 
earlier we look back the mightier must have been the 
daily ebb and flow. I even invited you to look back to 
an excessively remote epoch when the moon was only at 
a fraction of its present distance, and when the daily rise 
and fall, instead of being counted in tens of feet, must 
have been reckoned by hundreds. Even up to this point 
‘there has been little or no controversy, there can be none. 
Tdo not know that any one has attempted to deny that 
the earth must.once have experienced these mighty tides 
either in.the actual body of the earth, or in the ocean on 
its surface? The controversy has arisen on the question 
as to whether these great tides had subsided before the 
commencement of the geological epoch, or whether they 
were contemporaneous therewith. 

In my lecture in this hall last year, I made the sug- 
gestion that the reign of the mighty tides did perhaps 
extend into the commencement of the geological epoch. 
I further ventured to suggest that these great tides had 
left their traces on the solid crust of the earth. I quoted 
eminent geological authority to show that the rocks at the 
base of our stratified system are of the most stupendous 
volume and thickness. It has always been a difficulty to 
determine how the present geological agents could 
have manufactured so mighty a mass, and I appealed to 
the great tides as a grinding engine competent to aid in 
this work. 
now my duty to review the arguments which have been 
adduced as bearing on this question. 
make a single remark which disposes of many of the 
objections that have been raised. Several of my 
critics do not seem to have observed that I postulated 
the mighty tides for the manufacture of the earliest 
primeval rocks? and for these atone, “Take, for ex- 
ample,” I said (p. 25), ‘‘that earliest and most interesting 
epoch when life perhaps comrgenced on the earth, and 
when stratified rocks were deposited five or ten miles 
thick, which seem to have contained no living form 
higher than the eozoon, if even that were an organised 
being.” Again and again I stated that I merely referred 
to these primitive strata. Yet this is a point that many 
of my critics have ignored. They have been at pains to 
prove that colossal tides did not exist in the compara- 
tively modern geological epochs, and many interesting 
facts have been adduced. But such considerations have 
only an infinitesimal bearing on the position I adopted, 
Even the coal-measures are a modern formation when 
compared with the primeval rocks, for the manufacture of 
which I suggested the mighty tides, 

The controversy as to the great tides has principally 
ranged around the question as to whetherehe primitive 
rocks present any indications of great tidal Action, Iam 
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At this point issue has been taken, and it is | 


But let me here | 
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not a practical geologist, and most anxious to obtain 
the views of those that are. Now these opinions are to 
be had. They are to be found in the correspondence in 
NATURE at the “commencement of thiseyear; yet there. 
is, as might have b anticipdted, considerable differ- 
ences gf opinioh. P first refer to Prof. Hull’s letter 
(NATURE, vol. xxv. p. 177), and find thatthis most com- 
petent authority adduces direct ewidence of tremerfous 

denudation in the Pafeožoic ages, such as might have 
been produced by mighty“tides. On the other hand, 

Prof. Newberry (vol. xxv. p. 397) says that there is no 

direct evidence whatever to show that the denuding agen- 

| cies were greater in for ver times than now, “In the 
following number of NATURE we have letters from Dr. 

Callaway and Mr. Hale (p. 385) to show that Prof. New- 

berry’s conclusions arg not necessarily valid. Mr. S. V. 

Wood and Mr. J. Vincent, Elsden bring forward facts 

which go to support Prof. Newberry’s wiew, gbile Dr. 

Callaway, though carefully declining to commit himself 

to the high tides, controverts Mr. Wood and Mr. Elsden 

(p. 409). Now all these gentlemen speak with special 

knowledge, but it is not easy to deduce frorfi this corre- 

spondence as to which side the balance of skilled opinion 
really inclines, It would almost seem as if a very funda- 
mental point had escaped attention. Prof. Geikie, in his 
great work just published, tells us thatgthese great tides 
could not have existed in geological’ times, because, if 
they had done so they must have left certain traces, and 
we do not find these traces. The fundamental ‘question 
is, What traces of great tides ought we to expect to 
| find if those great tides had really existed? It would 

seem that unless this question be first answered, it is im- 
possible to dispose of the question with the brevity 
which Prof. Geikie has adopted. I apprehend it cannot 
be doubted that by the great tides the materials of strati- 
fied rocks would be rapidly formed, and, that in suitable 
localities these materials would be deposited to form 
rocks. I can see no necessary difference between a ton 
of mud ground up by colossal agents in former days, and 

a ton of mud ground up by the more prosaic agents of 

modern days. But for each ton of mud now made there 

would then have been a great many tons. The strata 
would thus have grown more rapidly in early times, and 
thus the exceptional thiekness of the earliest stratified 
rocks could be accounted for. dy seems useless to assert 
that vestiges of the great tides do not exist, unless we 
can form some jdea of the sort of vestiges that should be 
expected if the great tides had existed. I believed at the 
time I gave my lecture, and I believe still, that we do see 
vestiges of vast primeeval tides. * I can even count these 
| vestiges, They are five, or perhaps ten in number ; they 
are the five or ten miles of vertical thi€kness of stratified: 
rocks which were deposited at the bottom of the ocean 
during the earliest stages of the geological epoch. 

I have derived so much pleasure and so much in- 
struction from the study of Mr. G. H. Darwin’s writings, 
that on this ground alone I would be reluctant to have any 
difference of opinion with him. Indeed, seeing that the 
earth-moon history is one which he has made peculiarly 
his own, and illuminated by discoveries which I believe 
to be the most important contributions made to physical 
astronomy in modern times it would seem presumption in 
me to venture to differ from him. Mr. Darwin, writing in 
NATURE, vol xxv. p. 213, has asked me to reconsider the 
views I had set forth as to the probability of the great 
tides being contemporaneous. with geological phenomena, 
Mr, Darwin shows that at the time when the great tides 
supposed in my calculation existed,the earth must bave 
been spinning round once in seven hours, and that this 
would involve trade-winds of 33 times their present velocity 
and vertical storms of prodigious violence, and then 
he adds :— a 
“Now if this state of things éxisted in geological 


history, we should expect to find the earlier sedimentary 
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rocks of much coarser hin than the modern ones. But 


I am not aware that this is the case. Again, to understand | 


such blasts, the earliest trees should, have trunk$ of 
enormous thickfes$ and¢heir leaveqamust have been very 
tough, or they would have been tern tg shreds, There 
seems to be np reason to suppose that the trees of the 
Carkoniferous period present marked peculiarities in 
these respects.” ae -+ . 
< “Tt is on these grounds that I venture to dissent from 
Mr. Ball in the geologicakinterpretation to be placed on 
the tidal theory, and I think we must put these violent 
phenomena in pre-geological periods.” 
But is it necessarily true that the prodigious tides must 
“have produced a coarser material as the result of their 
grinding than is found in the later rocks? I can imagine 
it to be contended that the mome pewerful mill would 
produce the finer flour, but in truth I really do not 
see thateve Have ‘anye a priori grounds for deciding 
whether the débris ‘produced by mighty tides should 
¿cbe fine o» coarse. Have we not illustrious authority 
for invoking our “Domestic Productions” to throw 
light on obscure questions removed from actual obser- 
vation. Let us look at the biggest tides we know 
of, and see whether they are associated with fine 
mud or with coarse. I appeal to every one who has 
stood.on the’Cliffaa Suspension Bridge or walked on the 
Beach at Weston-super-Mare to answer this question. In 
: both cases they will see mud of a fineness and a stickiness 
; that is proverbial; yet that mud is washed twice every 
day by the mightiest tides in the British Islands. 1 
do not say, nor do I believe, that the fineness of the mud 
in- the Avon is the consequence of the great tides; but 
I think the illustration is a fair reply to an argument 
which says the tides in ancient days cannot have been of 
great size, because the mud with which those tides are 
associated is nat coarse. 
In the second place, Mr. Darwin urges against me the 
. trees of the Carboniferous epoch, and his inference that 
“the tremendous tides cannot have existed in the Carboni- 
ferous epoch is probably. well founded. But I have not 
said that these tides did exist in the Carboniferous epoch. 
I can only again repeat that my argument supposed that 
the mighty tides may have existed in the times when the 
very earliesf stratified rocks Wwere deposited, In the 
course of ages, as the* moon, receded, so the tides 
gradually dwindled down until in the comparatively 
modern time indicated by the Carbonifefous epoch, they 
may have been small enough to be connected with the 
wonderfulecoal vegetatign. 

Ihid, a»I was bound to do, most carefully weighed 
the words in which, I addressed you from this place last 
year. I was aware that the opinion I advanced would 
meet with opposition, This was a reason why I should 
consider the subject most carefully before I spoke, 
but it was not a reason why I should withhold the 
views at which I had arrived. I have again considered 
the matter with the results now set forth, and I have 
Seen no reason to depart in the slightest degree from 

the position which I had previously adopted. 
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TEE similarity which has long been thought to exist 
between our own globe and the planet Mars would 
naturally commend itself to careful examination at the 
hands of such observers as possess instruments adequate 
tothe inquiry. The shadowing of large portions of its 

| © Surface with patches which easily lend themselves to the 
| supposition of being collections of water, the occasional 
-Andistinctness of their outlines, so strengly indicative of 





* i Aveographische Beiträge zur genauern Kenmniss und Beurtheilung des 
‘Planeten Mars.” Von Dr. J. H. Schroeter: herausgegeben von H. G yan 


NATURE 





de Sande Bakhuyzen, Director der Leidener Sternwarte, 


vo a, With 
Leiden: E. J. Brill. AT PR a 








203 











atmospheric obscuration, the clothing of eitlfer pole with 
the semblance of a sncwy mantle obedient in its extent to 
solar action, all this would bespeak of, itself a critical 
investigation, And the challenge pas béen taken up from 
an early period, and to an extent which would probably 
surptise those who are unfamiliar with the subject. AÙ 
ready in 1873 the number of drawings collected by Dr. 
Terby of Louvain, than whom no man is more iwtimately 
conversant with areography, amounted to 1092, and. the 
nine subsequent years, which have included among others 
the celebrated representations of Green and Schiaparelli, 
have greatly augmented ‘that imposing number. We 
should be mistaken, however, if we were to estimate the 
progress of our knowledge by the multiplication of de- 
signs. In this case the ancient saying wAcov fy ravrds 
would probably express too large a proportion. The 
increase, if in some respects not to be regretted, brings 
with it additional elements of uncertainty, if not of error. 
Many representations might be discarded with. positive 
advantage to the final conclusion. : like numerical observa-. 
tions whose unworthiness is detected by their wide devia- 
tion from the mean of the rest, the result is all the surer 
for their exclusion, An unpleasant experience proves 
that the most careful observer is not always the most 
successful draughtsman, nor in such matters is zeal any 
pledge of excellence. Comparison of the results obtained 
by different astronomers leads to the conclusion that, 
after due allowance has been made for instrumental and 
atmospheric differences, all men do not see alike, or 
interpret in the same way what they see, or transfer the 
image to paper with equal success. Here it is that photo- 
graphy, though not exempt from defects and hindrances 
of its own, is now beginning to render invaluable aid. 
But such an object as the disc of Mars would not lend 
itself very readily at present to the camera, and the 
and the brush must do the best they can till some furthe 
advance is made to supersede them. Sola NS 
But however improved may be our future represi 
tions, and whatever may be the result—on ev ju 
tion most interesting—of the keen scrutiny tha! 
for the next opposition of the planet, it would undoubtedly. 
be an injudicious course to discard as unworthy of study 
and comparison the delineations of earlier days. Less 
valuable, if standing alone, they may attain considerable 
importance in the elucidation of some otherwise unex- 
plained difficulty; and evidence which, unsupported, 
might be of little weight, may acquire especial conse- 
quence from its collateral bearing on more direct testi- 
mony. The comparatively rude and defective sketches of 
a long-passed era, contained in the publication before us, 
executed in a spirit of unwearied industry and unimpeach- 
able fidelity, but under the influence of a mistaken 
impression, form a striking illustration of the previous 
remarks, ; 
The history of the “ Areographische Beiträge” is con- 
nected with a very lamentable occurrence in the life of 
the worthy old Hanoverian observer, Dr. Johann Hier- 
onymus Schröter. He had long been settled ina Govern: 
ment office at Lilienthal, not far from Bremen, ‘where his 
almost innumerable cbservations on sun, moon, and 
planets (with stars he did little) had been carried on with 
reflectors of various sizes—two by Sir W. Herschel of 
4and 7 feet focal length, others by Schrader, of Riel, of 
7, 11, 15, and 27 (26 English) feet, and a 4-inch object- 
glass by Dollond, equatorially mounted. His passion 
for observation would never have allowed so interesting 
an object as Mars to escape him, and accordingly. we 
find that between the years 1785 and 1803 he had accu- 
mulated 217 designs, with a corresponding description 
marked by all the minute preciseness of detail and in- 
ference which characterise bis other labours: The work’ 
had bten promised for publication at. Easter, 1812, but 
had been somehow delayed, when an event occurred on 


the night of April 20, 1813, in connection with the occu- 
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pation of Bremen by the French, under the rapacious 
and unscrupulous Vandamme, the story of which we may 
allow the sufferer to relate in his own words. 

* Through theamost barbarous fury, in consequence of 
am equally barbarous* sentence, the whole unoffending 
soft “vale of lilies’? (Lilienthal) was, without preyious 
inquiry, destroyed by fire. Without possibility of suc- 

cour, they burnt down also the Royal Government offices ; 

I lost the whole of my furniture, and what was most 

distressing of all, with a considerable damage also to the 
bookshops of Europe, the. sole stock of my collected 

works and writings laid up inthe government buildings. 

Even my observatory, preserved by Providence from the 

conflagration, was a few days afterwards broken into, 

plundered, and through the destruction of the clocks, 
: breaking off of the finders, and robbery of the smaller 
instruments, scandalously ruined. Having been displaced 
from my post, my income had been previously by degrees 
so very much reduced, that I was compelled to forego 
everything but absolutely necessary expenditure, and to 
be laid aside in a scientific slumber.” Elsewhere he 
says that even his journals had perished; and at the 
date of writing the introduction to his “ Observations and 
Remarks upon the Great Comet of 18117 (January 22, 

1815), from which the foregoing passage is taken, he 
complains that his circumstances were still so reduced, 
that his observatory; for want of time and money, re- 
mained for the most part in a state of confusion. So 
great are even the. minor miseries of those “wars and 
fightings,"’ of which many speak with such apathetic un- 
-gonce Itis-painful to add to these sad details that this 
ave been Schriter’s final effort, for after a 







ty of bodily and intellectual decay, he expired 
A if, 1816, leaving behind him a worthy memory, 
to which, till.of late years, our own country has done but 
inadequate justice. 


‘The “Areographische Beiträge” remained in MS. at 
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be brought in question, would fe explained by Schröter 
in accordance with this theory, and may possibly be due 
to atmospheric causes; though, as Terby has pointed 
out, it may often*havg arisen from thę diéiculty of tracing 


any markings in the neighbouthood of the limb, It is 
more dificult to‘iccount satisfactorily for the movements 
ascribed by Schröter to the action of wirtds, of which he 
has specified in an elaborate table no less than forty-six 
. + N : . . 
instances, not’ much differing in velocity from those on 
earth, and in the great majérity of cases conspiring with 
the direction of the rotation. “Error may have crept in 
with regard to the identification of some of ‘the spots ; 
and both from the designs and descriptions a shispicion 
arises that some of the minuter details, which now serve 
for the recognition of distinct but similar regions, escaped 
the observer’s notice. _ There must have been some cause 
for this unfortunate defect which detracts materially from 
the value of his work, and the yemeval of which would 
have been the one step in advance which, as Terby 
remarks, would have put him in possession of tbe true 
interpretation of what he saw. It would be a ready 
explanation to refer it to the imperfect definthg power of 
his instruments ; and I have somewhere read of a com- 
parison instituted after his time between his much-prized 
speculum of 94 inches aperture and 123 feet focal length, 
and a Fraunhofer object-glass of, I think, about 4 inches, 
to the disadvantage of the former: “Yé on the other hand 
he began his work with telescopes by the elder Herschel ; 
and his 7-foot instrument by this great maker does. not 
seem to have been superior to that of the same dimen- 
sions by Schrader, the manufacturer of all his larger ones. 
This point is therefore not quite clear, We might have 
attached some importance to his own admission, in his 
work on the moon, that his vision was less microscopic 
than that of his assistant, Harding, but for the fact that 
the latter occasionally aided him in thes observations on 
Mars. Whatever may have been the cause, the frequent 
absence of minuter detail must have served to confirm 
Schriter’s misapprehension of what he saw. And: it 
must be borne in mind, in estimating his observations’ in 
general, that it was his habit to undertake investigation 
with a preconceived idea. In the case of the moon, his 
prepossession in favour of changes no doubt occasionally 
misled his: judgment’; and-on Mars he mighs be prepared 
to look ott for atmospheric mgvement by the known 
phenomena of Jupiter. ‘An anticipation of this kind may 
not be withoug incidental advantage in directing and 
sharpening attention : our search may be aided, and with 
perfect fairness and honesty, by the foresight of the 
result: but at other times such expectations may be 
equally or more prejudicial; and they probably were so 
in the instance before us. And it is afany rate a possible 
suggestion that, with regard to some of these supposed 
changes, Schriter’s ideas may have been unconsciously 
biassed by his study of the surface of Jupiter. The per- 
spective foreshortening of that gréat globe having no 
effect on the aspect of its more conspicuous and familiar 
markings, from their equatorial direction, and being non- 
apparent in the transits of “the shadows of the satellites, 
the eye may come to regard it too much as a flat disc, 
and to appreciate too little the extensive changes which 
mere foreshortening produces among markings arranged 
in any other direction. e 

But whatever explanation may be attempted of Schréter’s 
illusion, which, as his editor remarks, increases the value 
of his figures by securing their perfect independence, or 
however we may regret an apparent want in some cases 
of more distinctive detail, there can, be no doubt that the 
work is worthy of attentive study. Dr. Terby has pointed 
out one curious inference-- that at that epochcertain dark 
markings bore a relative proportion to each other, too 
different from that which obtains at present to be easily 
explained away. Nor does this result. by any means- 
stand alone: and it has considerable value. as affording 











Dec. 28, 1882] b 





collateral testimony to Mbsequent observations pointing 
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in the same direction. To say nothing of other authorities, | 


the accurate designs of the deeply-regrgtted Burtor® and 
the latest delin€ations of Schiaparelli (independent of the 
wonderful duplication of the narrew streaks) copcur with 
the drawings of Schröter in indicating one of tw® suppo- 
sitigns as regards the dark patches of Mars; either they 
must be liable to l6hg-persjstqnt and every deceptive 
alteration of visible outline from atmospheric causes, or 
their own extent must beso variable as to awaken a doubt 
whether the right key of the mystery is after all in our 
hands, We have long believed that we hold it, and ter- 
restrial analogy has been thought sufficient to account for 
all we can see. The result of the next opposition in 
1884 may be found to confirm the old hypothesis ; but it is 
not beyond possibility that it nay shake it, even past 
recovery. o 

Besides thé cenĉlusion thus briefty indicated, several 
other points of varying degrees of interest are touched 
upon ine this comparatively bulky treatise, some of 
which we, may refer to, though only with a passing 
notice. Schröter paid considerable attention to the polar 
whiteness; but while he admits the probable analogy of 


terrestrial snow, he is less confident tban some other ob- 
' 


| blue. 





to 
or 





servers as to any marked influence of soħr radiation. 
Terby, however, has pointed out the cause of his misap- 
prehension, and his substantial agreement with his com- 
peers. He was aware of the jrregufr outline of the 
snowy regions, and thought them slightly different În 
col@ur, the south pole verging towards yellow, the north 
Cn the question of rotation he could obtain no 
satisfactory result, as might have been expecteds from his 
idea as to the instability of the markings ; his values 
being discordant at different periods: the mean, 
24h. 396m. 50°2s., was only about 29s. less than that of 
Sir W. Herschel, but very wide of Proctor’s elaborately 
deduced value, 24h. 37m. 22°735s.—a fact pointing pro- 


| bably to the same cénclusion as before, that from some 


as yet imperfectly explained cause, the exact position in 
longitude of some of the features of the planet is not* 
fully ascertained. The amount of the polar flattening of 
Mars is, as is well known, matter of much uncertainty. 
Herschel made it as much 1-16; Dawes, nothing, or even 
negative. Gur observer, nearest to the great English 
authority, found it less than 1-81, a quantity fairly evan- 
escent. The method of measurement which he adopted 
throughout all his researches was that of the apparatus 
which he calls the “ projection machine.” In this simple 





contrivaygce both eyes are employed simultaneously, the 
one in viewing the telescopic image, the other in bring- 
ing to coincidence with it, a squared-out area in the case 
of the moon, a series of discs for the planets, in either 
instance with provision for varying distance and illumin- 
ation. This binocular mode of measurement, if open to 
some sources of egror not incidental to the ordinary 
apparatus, appears hardly deserving of the censure so 
freely bestowed upon it by Beer and Madler, who were 
not always fair towards the labours of Schröter; and 
notwithstanding the perfection to which the wire micro- 
meter has been brought, might perhaps be revived for 
some purposes with advantage. 
obtained in this way by Schröter, 9”'84, does not differ 


much from the 9” 8” (a curi®us instance, by the way, of | 


notation by ¢hirds), of Sir W. Herschel, or from more 
modern values—some proof, it may be thought, of the 
competency of the apparatus to obtain a close approxi- 
mation. 

Observations included in this volume of a partial 
flattening of the limb of Mars and of the abnormal 
breadth and want of symmetry in the phasis, however 
improbable they may at first appear, are not without 
parallel in the case of other planef er the experience of 
other observers. If, as it must be assumed, these, are 
nothing more than illusions, the recerd of them is still 


The diameter of Mars | 


valuable in the probable event of their occasicnal re- 
currence, 

To this brief and imperfect notice are appended three 
sketches from the Atlas—the two first as specimers of 
Schréter’s mode of delineation—the third as bearing so 
striking a resemblance to ore of my own, shown on a 
smaller scale beside it, that it might, in the absence of 
more accurate data, serve as the basis $f an approximate 
value of rotation. 

The dates respectivelycorresponding to these designs 
are 1798, Sept. 9d. 8h. 4m.; Oct. 17d. 7h. 39m.; Nov. 
13d. 7h. 1om.; 1862, Dec. 10d. 9d. 30m. 

T. W. WEBR 


DESTRUCTION OF LIFE IN INDIA BY 
POISONOUS SNAKES 
J5 January, 1870, being then in Calcutta, I collected 
statistical information which afforded proof that the 
loss of human as well as animal life in India from the 


| bite of venomous snakes was very great; and as it 


seemed to me that this ought to be, to a great extent, 
preventible, I extended my investigations with the view 
of obtaining accurate information as to the characters 
and peculiafities of the venomous snakes themselves, the 
localities in’which they most abound ; the modus operandi 
. 
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of the poisofi ; the circumstances under which the bites | for all practical purposes, might l. imparted to intelligent 


are inflicted; the value of any known remedies in the 
treatment of thoge bitten, and what measures might pos- 
sibly be devised for dimjnishing this serioys evil. 

*After a long and careful investigation of the wpole 
subject, I drew up a detailed report, containing thé re- 
sults of my inquiry, and presented it to the Government 
of Indiawith a request that, when published, it should 
be distributed throughout India, among civil and medical 
officers, with a view of enabling them to take measures 
for the protection human life, and the destruction of 
the creatures caused such frightful mortality. I 
also endeavoured to point out the mode in which the 
poison destroys life, and to indicat such rational mea- 
sures as might be of service in the treatment of those 
bitten. y 

I am not aware how far the advice I then tendered has 


been acted on, but I am glad to find, by a recent resolu- 


tion published in the Gazette of India, that some = 
is being made, and that the mortality of 1881 has been 
somewhat less than that of 1880, from this cause, and 
that this desirable result is due to the measures that have 
been taken by Government to procure the destruction of 
the poisonous snakes. 

From the returns furnished to me at the instance of 
Government in 1870, for the year 1869, 1 made out that 
the human deaths from snake-bite were as follows in— 





Bengal, including Assam and Orissa ... 6645 
North-West Provinces ... ... .. 1995 
+- ES ie eee 755 
e Set nk) soy 1205 

x 1 Provinces ... 606 
Central India ... go 
British Burmah 120 

s Total... 11,416 


These were the only returns received, and represent 
not much more than half of the whole area, but the total, 
large as it is, cannot be regarded as the real mortality in 
these provinces, as the information from which the re- 
cords were framed being probably only partial and imper- 
fect, it rather under-rates than exaggerates the mortality. 
I expressed a belief that if systematic registration were 
adopted, the number recorded would prove to be larger, 
whilst, if information were gathered from the whole of 
Hindostan, it would be found that not less than 20,000 
persons are destroyed annually by snakes. 

Certain suggestions were made as to measures for 
identification, destruction of venomous snakes, and for 
registration of deaths. These would appear, from the 
terms of the resolution above referred to, to have been 
partially adopted, with the result of causing some dimi- 
nution of the evil. I pointed out that the snakes which 
are so destructive to life are the cobra, the bungarus or 
krait, the echis, aad the daboia or Russells’ viper, all of 
which are most conspicuous snakes, and easily identified. 
There are others, such as Bungarus fasciatus, Ophio- 
phagus elaps, which are dangerous, but comparatively 


„rare, and seldom bite men, whilst the hydrophide being 
-con 


ed to the sea or estuaries, are, though very poisonous, 
not so dangerous to man, and the trimeresuri, which 
are both uncommon, and at the same time are not so 
deadly as to endanger life. All these are depicted in 
coloured figures taken from life, which renders their iden- 
tification simple and easy. 

I furcher remarked that, “meanwhile there exists the 
obvious necessity of endeavouring to prevent the nume- 
rous fatal accidents by making generally known the 
appearance and habits of the poisonous snakes, and by 
instituting rewards for their destruction. With a plain 
description and a faithful representation of each species 
in colours, every district, medical or police officer, would 
be able at once to distinguish the venomous from the 
innocent snakes, and thus knowledge enough, at least 


native subordinates, to enable them to recognise the 
poisnous snakes. By offering a r reward for 
these only, their num¥ers would esoon® diminish, and the 
people would be emade acquainted with the characters 
that distinguish the venomous from the harmless snakes, 
and would learn to avoid them. „Thus only, I believe, 
can the evil be remedied, éo long, at all events, as the 
mode of life among the lower and agricultural classes 
remain what it now is. I wouldesuggest that magistrates, 
district and police officers, and civil surgeons be autho- 
rised to give the following rewards for poisonous snakes :— 
Annas* 

Cobra ave ae cep ons 

Bungarus cæruleus ... aus 

Bungarus fasciatus ...¢ 

Ophiophagus ses 2 weg tee ae 

Russell's Viper oi Su | enh LQ 

Echis re is nae By any 

Trimeresurus an R =e Thi ae 

The sum disbursed would no doubt be large, but the 
results in the saving of life and destruction of snakes would 
compensate for the expenditure.” 

Such was the state of things when I left India in 1872. 
The Government of India then, at my infgtance, appointed 
a commission to continue the inquiry *which I had com- 
menced three or four years previously. This resulted in 
several valuable reports by Drs. J. Ewart, A. Wall, and Mr. 
Vincent Richards, whilst, in conjunction with Dr» Lauder 
Brunton, F.R.S., an investigation into the nature of the 
physiological action of the virus was continued here by me, 
the results of which have been published in the Proceedings 
of the Royal Society in 1873, 1874, and 1875. Meanw 
the evil continues, and it is probably within the mark to 
say that, since the subject came under consideration in 
1870, 150,000 to 200,000 human beings, tê say nothing of 
domestic animals, have been destroyed by snake bites. 

The subject has often received the most anxious 
consideration of the Indian Government, and a variety 
of measures have been resorted to, not without a 
certain measure of success ; but it is my belief that not 
until a system of organised, determined, and sustained 
efforts for the destruction gf the snakes is adopted and 
carried out on the lines suggested in my report, will the 
evil be fairly grappled with and ofercome. The present 
resolution shows that the matter is again receiving some 
consideration, and there is good reason to believe that 
if the measures be prosecuted with energy and determina- 
tion throughout India, good resuits will follow. But I 
repeat it is only by the destruction of the snakés that the 
evil can be mitigated. Something may be expected 
from the people themselves as their knowledge of the 
subject increases, as they become more familiar with the 
appearance or character of the venomous as distinguished 
from the harmless snakes, and as thty gradually become 
convinced of the futility of all antidotes charms or spells 
to protect them ; or should they ever alter their present 
mode of living in huts which*have the floor on the ground 
surface, to huts with raised floors—a consummation 
devoutly to be wished, not only on account of snakes, 
but of malaria—but hardly likely to be realised. 

For the purpose of huntigg out and destroying the evil 
it is absolutely necessary that a fixed system of rewards 
should be established, and that in every district there 
should be an organised body of men whose duty it would 
be, under proper supervision, to seek out and destroy the 
snakes, receiving a recompense accorging to the import- 
ance and number of the snakes killed. Such men are to 
be found among certain castes, and with the aid of de- 
scriptions and coloured drawings, such as now are avail- 
able, there need be no great difficulty in carrying out this 
much-to-be-desired object. That such a project would 
he dbstly is true, but can that cost be considered excessive 
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if it save thousands of nks of men and valuable animals? 
There can be little doubt that wherever such a system has 
been even partially carried out, it has been effectiv® ; it 
needs but combineå effort to mak@ universal, that which 
hitherto would appear to have bees but partial sgccess, 

_ From the tenor of the Government resolution teferred 
to, it seems as though an organised scheme for the de- 
struction of venomous snakeseas@vell as dangerous wild 
animals, is now hkely to beegenerally adopted in India, 
and should it be so, ther@1is good ground for hope that 
the great mortality will decrease—to quote from a former 
paper on this subject, I would repeat : “ Rewards should 
be offered freely for venomous snakes only. This, if 
steadily carried out under some responsible official, would 
soon diminish snakes and deaths from snake-bite; and I 
earnestly protest against the opirion expressed by some 
Indian authorities, phat sucl»rewards are useless—useless 
they mayhave been, artd will continue to be, if distributed 
without discretion for snakes not poisonous, If this 
method of dealing with the matter—and who can deny its 
importance—be adopted (but it must be done willingly, 
arid not with the foregone conclusion that it will fail), I 
am certain that, as part of a comprehensive scheme for 
the destruction of noxious animals generally, it will 
succeed.” o , 

The following tthe purport of the resolution of Novem- 
ber 8, 1882, which shows that in 1881 the number of 
deaths caused by snake-bite, of men and animals, con- 
trasted favourably with that of the previous year, 1880. 

The ‘statement appended to this resolution shows in 
detail for each province the number of persons and cattle 
killed by wild animals and snakes, and the number of 
wild animals and snakes destroyed, with the rewards paid 
for their destruction during the year 1881, as compared 
with the previous year. The figures are summarised in 
the following tables :— 


Number of Human Beings and Cattle Killed by Snakes 








Persons killed Cattle killed. 
x880, 188r. 1880 1862, 
Madras 1,182 1,064 ., 227 ... 273 
Bombay’ .., 972 .. 1,024 ., 89 IQI 
Bengal un a. 10,064 ... 9,208 ., 1,248 154 
North-Westetn Pro- A 
‘vinces and Oudh... 4,723 ... §,01I0 o 22r.. 317 
Punjab Wi ke gi Suh GBI e 744 . 78 .. 69 
Central Provinces . gor .. 985 n 39 = 26 
British Puma 149 135... I94 ...  I50 
Coorg 3. MNM., Nil . Nil 
Assam oe. no Qt 189 .. ST au 16 
Hyderabad ,Assigned 
Districts oe 125... 197... 383 836 
Ajmere-Merwara . 49 54... Nal Nil 
Total 19,060 .. 18,610 ... 2,536 ... 2,032 
Snakes filled and Rewards Paid 
Destroyed Rewards Destroyed, Rewards. 
18 188r. 
Rse ap Rs ap 
Madras Nl. Nil Nil Nil 
aed fees 177,078 ... 6,922 3 5 s.. 207,113 ...6,214 00 
enga 23,201 . 3, we 19,282.. o o 
N-W. Provinces” pee 8 : 3 RS ie 
and Ondh . 1,029... I082 0. 1,142.. 56 33 
Punjab s.a. 9126... 635 50 22,279 . . 1,587 40 
Cent. Provinces 866... 336 60 1,493... 562 80 
British Burma. 997 ... 2 00 2,990.. 27 00 
Coorg... .... 58. Nil 16... 4 00 
Assam... . 202... Nal 300 . 34 00 
Hyderabad As- À 
signed districts 158 ...° 23 I4 0... Zos 8 
Ajmere-Merwara 61 .., Ni i s or An 
Total 212,776 . 11,663 2 O'm 254,968 ...11,960 14 3 


The deaths of human -beings from snake-bite were, in 
1880, 19,060; while in 1881 they were 18,610, : 
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In 1880, 212,776 snakes were destroyed at a cost of 
Rs 11,663. 

In 1881, 254,968 snakes were destroyed at a_cost of 
Rs 11,961. ial 

Thus with arf increased expenditure of Rs 298 in 188%, 
42,192 more snakes were destroyed and 450 lives were 
preserved, above the expenditure of the previous years. 

With regard to the measures adopted for the destruc- 
tion of venomous snakes, the following remarks are made 
by the Governor-General in Council :— 

“ As regards the destruction of venomous snakes, special 
measures were adopted in some provinces, of which it 
appears desirable to give a brief account in case they may 
be considered suitable for adoption elsewhere. In Bengal 
a scheme has been sanctioned by the local Government 
in the case of the Patna Division, under which persons 
destroying snakes can obtain certificates from certain 
selected planters vouching for the poisonous nature of the 
snakes destroyed. The production of such a certificate 
entitles the holder to secure from the local authorities the 
reward offered whenever he finds an opportunity of ap- 
plying for it.- As observed by the Government of Bengal, 
this concession will probably be found to add much to 
the convenience of persons claiming rewards, and to act 
as an inducement towards the destruction of poisonous 
snakes. The expediency of extending the scheme will be 
considered by the Local Government when the result of 
the current year’s operations are known, In the North- 
Western Provinces and Oudh the Lieutenant-Governor 
and Chief Commissioner has sanctioned the entertain- 
ment tentatively in each district of those provinces of a 
staff of Kanjars, or men of similar caste, who trap and 
kull reptiles, for the systematic destruction of venomous 
snakes. ‘These men will receive pay at the Sate of Rs, 2 
per mensem, together with an additional reward of two 
annas for every venomous snake in excess of twenty 
destroyed by each man during any month. A gang of 
snake-hunters is also to be employed at each tahsili, and, 
if the measure proves successful, it is proposed that 
similar gangs should be eventually appointed to each 
police circle of other local area, It appears to the, 
Governor General in Council that a plan for the destruc- 
tion of snakes such as that initiated in the North-Western 
Provinces and Oudh, is likely to prove far more efficacious 
than the mere offer of rewards, although it is true that 
unless such operations are confined to towns and villages 
and their neighbourhood, where it is believed that the 
largest number of deaths occur from snake-bite, they will 
probably be very costly. His Honour the Lieutenant- 
Governor of the Punjab has issued a circular to commis- 
sioners and superintendents in the Punjab, drawing 
attention to the matter with a view to the adoption of 
measures for destroying snakes by system of rewards to 
be granted by district committees and municipalities. 
Casts and lithographed pictures of the more common 
species of deadly snakes have already been supplied to 
the police stations ın some districts, and deputy commis- 
sioners have been requegfed to suggest to municipal and 
district committees the desirability of procuring similar 
means of reference for the purpose of testing applications 
for rewards. In British Burma the Chief Commissioner, 
with a view to encourage village snake-hunts in the rice 
plains, has arranged to grant sums varying from Rs 10 to 
Rs 20, according to the number of houses, in aid of a feast 
or pweh at the end of the annual hunt to every village 
which successfully carries out such an undertaking. 

“Qn the whole, the results recorded during the year 
under review appear to the Government of India to be 
more satisfactory than those of the previous year. The 
Governor General in Council is glad to notice that the 
question of taking measures to reduce the lamentable 
loss of life which 1s at present caused by wild animals 
and venom8us snakes is receiving the earnest considera- 
tion of Local Governments and Administrations, and His 
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Excellency in Council will await with interest the reports 
showing the results of the ‘special measures which have 
been adopted in some provinces. Its clear thatimuch 
still remains to b@done ; but if sustained efforts.are made 
‘afid well-considered plans adopted for thé extermination 
of wild beasts and deadly snakes, His Excellenc$ in 
Council believes that the number of deaths from these 
causes wgll in course of time be materially reduced.— 
‘Simla, November 8, 1882.” 

From the above it appears that more vigorous mea- 
sues than any hitherto adopted have been taken for the 
destruction of venomous snakes, and the contrast of the 
results of 1881 with those of 1880, warrant the anticipation 
of’ further. benefit if these measures» are only carried out 
with a sustained determination to succeed. It is mainly 
a question of perseverance and the expenditure of money, 
and one can hardly imagine~a more desirable object 
on which: to expend both energy and rupees. But it 
is essential that the system be laid down on some 
general principles for the whole of India, tp be worked 
out in detail, according to the needs or peculiarities of 
each district. ‘There should, in short, be a department 
with a’ résponsible chief and subordinate agents, for whom 
certain rules should be laid down to be carried out steadily 
and without’ hindrance throughout the country, leaving 
much of the detail to the discretion of local authorities. 
I would insist on the importance of’carrying it out on 
broad principles - everywhere. When such a department 
is constituted under a proper head—and there are many 
persons well fitted:for such a duty—then, I believe, veno- 
mous snakes and other noxious animals will decrease in 
numbers, and people will cease to be startled by these 
appalling logses of life. J. FAYRER 





; SIR F: WHITWORTH'S MECHANICAL 
i DA PAPERS! ' 


T fact that, by an order in Council of August 26, 
; 1881 , some 300 Whitworth gauges of various dimen- 
sions have been adopted as standards by the Board of 
Trade, is so important a recognition of the value of the 
labours ‘of Sir J. Whitworth in improving mechanical 
measurement, that the occasion has been selected for 
republishing certain papers which have been long well 
known among engineers, but which have not hitherto 
been accessible to the public generally. 

The first paper in the series is on plane metallic sur- 
faces, and the proper mode of preparing them, and con- 
tains an account of an invention of great simplicity, but 
of the highest practical importance. Such plates, when 
worked up to an extreme degree of accuracy and finish, 
form an approximation to a plane surface which would 
surprise and delight any geometrician who had an oppor- 
tunity of critically examining and testing their qualities. 
They consist of am assemblage of minute bright surfaces 
very evenly distributed over a plate of cast iron, and very 
near together, as 

As to their qualities, there i$ not space here to de- 
scribe them, but they have formed the subject-matter of 
an excellent lecture by Prof. Tyndall, at-an evening 


“meeting of the Royal Institution in the year 1875. 


Passing from these so-called true planes, we refer to a 
step involving an original conception which has led to 
the construction of the new standard gauges. The pro- 
duction of an approximately true plane surface gave an 
increased value and importance to the feeling of contact 
between prepared metallic surfaces, and resulted in the 
invention of a measuring machine which was made to 
depend on the sense of touch instead of upon optical 
contrivances, and was founded entirely on truth of 
surface, A ; 7 
nape Papers on. Mechanical Subjects.” By Sir Joseph Wfitworth, Bart., 
F.R.S, DCL, VoL I. True Planes, Screw „Threads, *and Standard 


Measures. (London: Spon.) 
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- The improvement consisted id the substitution of end 
for: lime measure, and inasmuch as these are technical 
terms, it may be well to explain them. $ 

As stated in the lagt paper of, the sertes, the English 
standard yard ig an ẹexample of line measure, being 
represeafed by the interval between two lines drawn 
across two gold studs sunk in a bronzè bar about 38 
inches long, thg tempergtuye beingeat 62° Fahrenheit. 

The standard yard, from fhe subdivisions of which the 
standard inch has been obtajned on the Whitworth 
system, is a rectangular metal bar with plane sides 
capable of resting along its whole length in réctangular 
V grooves, which are plane surfaces, while the ends of 
the bar are planes lying perpendicular to its axis. The 
bar 1s exactly 36 inches long, and the measurement is 
complete when the degree of contact between its- ends 
and two small true planes abwtting against them is ascer- 
tained. Such a measurement is, pf cburse; endemeasure, 
and its accuracy depends-throughout upon truth of sur- 
face, and also upon truth of position of surface. The 
ends of the bar must be perpendicular to itg axis, and 
the planes which feel those ends must be truly parallel to 
each other, and one at least must be movable to and fro 
without deviating at all from the position of parallelism 
to its fixed neighbour, e ; 

Then comes the question ot the amqunt of shifting of 
the movable plane. That is done by a micrometer screw, 
the linear motion for one graduation of the micrometer 
head, which can be easily read without a lens, being in 
some cases 1-10,000th of an inch, and in othér cases 
I-1,000,000th of an inch. 

There is not space to discuss the measuring machine, 
whether as capable of producing cylindrical gauges 
varying by 1-10,000th of an inch, or as capable of repro- 
ducing a standard inch or a standard yard to a degree of 
accuracy which leaves the microscope fax behind in the 
contest. 3 

It must suffice to point out that the reprinted papers 
are full of interest, as showing the manner in which Sir J. 
Whitworth has thought out and accomplished the work 
of improving the construction of machinery, and it is 
matter of regret that those who are occupied in teaching 
mechanics have not better opportunities than now exist of , 
becoming practically conversant with the swfbject-matter 
of the collected papers. , - *e Ti 


` 
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NOTES 

From Punta Arenas, near the extremity of South” America, 
intelligence has been received that the fourth section of the 
German expedition sent out to observe the transit of Venus has 
been particularly successful, Professor Auvers having managed 
to take exceedingly good, photographs and numerous measure- 
ments, : b + 


A TELEGRAM received from Monte Videó states that the 
Volage has anchored in these rands from Santa Cruz in Pata- 
gonia. Capt. Fleuriais and observers of the transit of ‘Venus 
were on board, returning to France with their instruments, 
photographs, and other documents. oes 


7 


M. TRÉPIED, in a communication to the Paris Academy on 
his observation of the transit in Algiers, states that clouds 
rendered the ordinary observations of little value, but that some 
good results were obtained with the spectroscope on the borders 
of the planet in the region from A to E ; while some photographs 
were obtained in the green, the blue, and the violet. The 
examination of the spectral lines in the groups A, B, a, in the 
regions comprised between a, D, E, did not-show, M. Trépied 
states, anything which “auld be attributed to a, selective ab- 
sorption produced by an atmosphere on the planet. The same 
inference is deduced‘ from the photographs. 

e 
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AT a recent conference ofinembers of the British ‘Asideiction: 
held in the rooms of the Geographical Society, a protest was 
drawn up against the proposed meeting. of «the Associatién mm 
Canada in 1884. oe 


Ar the Conference of Head Masters the other day dæ of the 
subjects-discussed”was the teaching of geography in schools, in 
which many varied and vague opigiogs were expressed. 
iş in this country too great a tendency to treat geography as 
meie topography, the mere day bones of the subject, which can 
only be clothed with flesh and endowed with life through the 
medium of the physical and natural sciences. We advise those 
teachers who desire to make the subject of geography both 


interesting and useful to make themselves acquainted with the, 


programmes of German schools and universities under that 
head, ~ e 


THE Sodété a ‘Entourag&ment has held its annual meeting for 
1882, and awarded its gold medal to M. Gaston Planté for his 
work in the*accumulation of electricity. 


IN a 1ecent number of the St.-Petersburg Academy’s Bulletin 


(1882, t. xxviii, p. 163), Herr Kortazzi reports on his observa-~ 


tions of Jupiter at Nikolayus from September, 1879, to Der 
cember, 1881, giving, in four plates, forty-seven drawings of the 
planet. The time of rotation, calculated from the 1ed spot, he 
finds to have continually diminished, but not according to an 
ascertained law ; more recently an increase has appeared. The 
spot can hardly (he considers) be regarded as gaseous ; it is more 
likely a liquid or even solid mass forming part of the planet’s 
surface, In the former case it might be considered a large lake 
in an ocean of other liquid, which covers the southern hemi- 
sphere of Jupiter, and it might be expected that this lake, owing 
to currents flowing over the surface of the planet, would 
gradually be diffustd and spread over the whole surface, or at 
least over the-whole parallel, If the spot were a solid projec- 
tion from the solid body of the planet (if such a body there be), 
it would be impossible to account for the observed changes of 
position. The most plausible view is, that it is a solid floating 
mass on the surface of an ocean; but even this hypothesis the 
author considers bold, since we are not entitled to infer by 
analogy from “terrestrial phenomdha the nature of forms on 
Jupiter which may be very: afferent jn interna] nature from the 
earth. z 


A. DO having horns, which gave it the appearance of the male 
animal, wag recently killed i in the woods of Herr Ponsgen, near 
Aix-la-Chapele. The longer horn was about 19 centimetres in 
length. Such a case „is rare, though smal] rudiments of horns 
are sometimes met with in old does, A picture of the animal is 
given in the Revista Scientijico-ndustriale, October 31. 


To illustrate the effect off pansion ‘of the bulbs of liquid 
thermometers on the indications of those instruments, ‘Prof, 
Govi connects a capillary tube with a bulb of ebonite, and partly 
fills it with mercury, Such a thermometer-does not indicate 
gradual variations of temperature (within certain limits), With 
rapid variations, the mercury shows ixverse movement {descend- 
ing with heat and rising with cold), but after some time the 
original level is restored, while thegexcess of heat or cold is lost. 
The phenomena are due to the almost perfect equality of the 
coefficients of cubical dilatation of ebonite and mercury, at least 
between zero and 50° or 60° C. ; and to the fact, that with 
sudden changes of temperature, the bulb responds first, and 
Leing a bar’ conductor, transmits slowly to the mercury, 


A RECENT report by M. de Bezerédy, Government Commis- 
sioner for cultivation of silk in Hungary, shows that the industry 
is making considerable progress in that cyyntry. In 1881 there 
were 2976- producers, who obtained 41,537 kilogrammes „of 
cocoons in 426 communes, and the produce was sold for 41, 816 
‘florins, -Thé corresponding figures for, 1880 are: 1059 pro- 





There- 








ducers, 10,132 kgr., 109 communes, and 11,062 florins; The 
Commissioner, sold in Italy the produce of 1881 for 63,000 
florins, and the profit so realised allowed,of the.institution 
of a model schqpl for ‘silk-cultivation, without exceeding the 
credig voted by the Chamber. This school has ‘received 
three primary teachers sent by the Minister of Public Edw 
cation, and three from the Minister of Commerge ; ‘three 
inore- are maintained at private expense. These nine will 
acquire knowledge to be afterwards utilised in‘their place of 
residence. Further,:a professor in the Model School -of Graz 
has given public lectures on the rearing of silkworms in several 
villages, and more than 80 kgr. of cocoons have been distributed 
continuously to cultivators. ‘Lastly, 28,956 mulberry trees have 
been planted at Government expénse,. The report recommends 
the establishment of spinning mills in the country, and the-plan- 


tation of mulberry trees on land belonging to the communés, 


and on the Government roads. The climate of ‘certain regions 
of Hungary is highly-favourable to the production of silk, 


THE Times Geneva correspondent siates that the recent heavy 
rains, whick recommenced on Friday, with, if possible, greater 
violence than before, are producing disastrous consequences in 
various parts of Switzerland, A considerable extent of ground, 
covered with vines, at Espesses, in Canton Vaud, is slipping 
rapidly towards Lake Leman, and, unless the measures taken 
by the engineers succeed in arresting its progress, must soon be 
engulfed. An earthslip has also taken place near Troistorrents, 
and another at Pully, in the same neighbourhood. Up~to the 
end of November there had been 200 1ainy days in that part of 
Switzerland since the beginning of the year, and only 50 days of 
sunshine, 


AN international exhibition will be held in Calcutta next De- 
cember. There will be nine principal sections :,{1) fine arts ; 
(2) apparatus and application of the hberal arts ; (3) furniture 
and objects used in dwellings ; (4) clothing, including fabrics ; 
(5) products of mining industry, forestry, &c.; (6) apparatus 
and processes in the common arts ; (7) food; (8) artisans’ work- 
manship ; and (9) children’s work, An attempt will also be 
made to hold an exhibition of live stock, agricultural and horti-- 
cultural products, and of a loan collection of paintings, sculpture, 
and works of art generally, The usual gold, silver, and bronze 
medals will be awarded by special juries of experts. The 
exhibition will be opened on December 4 1883, and will close ' 
on February 29, 1884. 


M. GERMER BALLIÈRE has published an edition of Father 
Secchi’s ‘‘ Les Etoiles” in two volumes, as a partof the Biblio- 
théque Scientifique Internationale. 


THE Academy of Moral and Political Sciences has announced 
the conditions of the competition opened gvery year for the 
prize of 200/, to be devoted to the author of the work, which is 
to “faire aimer,” morality an virtue, and ‘‘faire repousser,” 
vice and egotism, . 


M. DE CHANGY, the first electrician who attempted to manu- 
facture incandescent lamps ¿x vacuo about twenty years ago, has 
constructed a small model for demonstration, The cagbon is 
rectilinear, which permits a very small length to be given to it. 
It is to be lighted with bichromate of potassium elements. In 
his former attempts M. de Changy advocated very small carbons 
cut in the graphite from the retorts, Now his fibres are car- 
bonised according to the common practice. - 


THE introduction of western improvements into China by Euro- 
peans is evidently a work beset with many difficulties. Some 
years ago the only railway in the country was purchased by the 
Government ffom the proprietors and promptly torn up; but 
now the officials themselves are laying down railroads from the 
mises in North China to the nearest canal, The telegraph also 
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: had to encoufiter a vizorous opposition from the authorities and 
‘people for many years ; at present, however, the capital is con- 
nected by wire with the coast. The electric light is the latest 
improvement which has axcited the suspicion gnd dislike of the 
Mandarins. The foreign settlement at Shanghai has for,some 
time been lighted on the Brush system; apparently much to the 
comfort and jubilation-of the denizens of the “model settle- 
‘ment,” as the foreign portion of the city is generally called. 
The promoters appear, however, to have reckoned without the 
Chinese officials, They probably thought that where gas was 
' permitted, there could be no objection to electricity. ‘The 
‘ Chinese Governor of the district appears to be of a different 
opinion. He has addressed a lette? to the senior Foreign 
Consul requesting the removal of all the electric lamps, He.has 
read, he says, in translations from European papers, that terrible 
' accidents have arisen from electricity, and flatly refuses to permit 
the residents of Shanghai tv be exposed to such dreadful risks, 
Hundreds of thousands of houses might be destroyed, millions 
of lives might be lost; even the walls of the city, might, be 
blown down if anything went wrong with the machines. He 
has strictly forbidden his own countrymen to use it, and has 
peremptorily ordered those who have already adopted it to dis- 
continue it forthwith, Whether this ukase will be immediately 
obeyed or not it is impossible to say ; but past experience leads us 
to the conclusion that if the Chinese have determined to set their 


- face against the electric light, no power on earth can get them to 


permit itin their territory. Their leading principle in these matters 


. seems to bë a dishke of all innovation until its necessity is 


clearly demonstrated by ¢heir own experience, and a determina- 
tiom that new inventions or appliances shall not’ be foisted or 
forced on them from outside, The late difficulty with Russia 
showed them the imperative necessity of being prepared for 
war, and of having their capital in d'rect communication with 
the outer world, Ironclad ships and nfled guns are accordingly 
being purchased with extraordinary rapidity; forts are being 
erected at various points on the seaboard, and a telegraph line 


. about 800 mules in length was constructed in the course of a few 


‘ months. 


Perhaps, after all, the Chinese policy in this respect is 
not so wrong-headed as it sometimes appears, It certainly saves 
them from.the wiles of speculators and promoters of all sorts, 


THE additions to the Zoological Society’s Gardens during the 
past week include two Bonnet Monkeys (Macacus radiatus $ 9) 


. from India, presented by Mr. Nathaniel Cotton; two Slender 


Loris (Zeris gracilis) from India, presented by Dr, H. W. 
Lentaigne ; a Leopard (Felis pardus) from India, presented by 
Capt. Park ; a Crimson-crowned Weaver Bird (Euplectes flam- 


. miceps) from Madeira, presented by Mr. E. W. Gain; a 
' Common Heron (Ardea cinerea) from Scotland, presented by 


Mr, W.H. Henderson; eleven Muscovy Ducks (Cairina 
moschata) from Seuth America, presented by Major Finlay; a 
Hoary Snake (Coronella cana), a Crossed ‘Snake (Psammophis 
crucifer), a Rhomb-marked Snake Psantmophjlax rhombeatus) 


' from Soth Africa, presented by the Rev. G. H. R. Fisk, 


C.M.Z.S. ; two Golden-winged Woodpeckers (Colaptes auratus) 
from North America, purchased; a Golden-Eye (Clangula 
glaucign å), British, on approval; a Molucca Deer Cervus 
moluccensis 9), born in the Gardens. - 





‘OUR ASTRONOMICAL COLUMN ` 


. ` STELLAR PARALLAX.—The results of a series of observations 


with the filar micromerer on the Washington refractor for the 
determination of the annual parallax of a Lyre and 61 Cygni 
have been printed-in advance of the publication of the yearly 
volume of observations: The measures were made by Prof. 
Asaph Hall, those of a Lyra extending from May 24, 1880, to 
July 2, 1881, on seventy-seven nights, and those of 61 Cygni 
from October 24, 1880, to December 7, 188", on sixty-six 


nights. The magnifying power employed was 383. Próf, Hall | f 
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remarks that since observations of the angle of position made 
with the micrometer-circle are less accurate for distances that 
enter into the determination of parallax, he observed simply the 
difference of declinatiqn of a Lyræ and ¢he®companion of the 
tenth magnitude, and in, the case of 61 Cygni the difference of . 
dechinagfn of the Smaller component and a star of 9°5 magnitude 
about 3'°3 south of the double star, which isD.M. + 38°, No. 
4345. a Lyre was observed both with -bright and darkewires, 
for 61 Cygni offly the dak wires were used. It may be noted 
that the star measured is the fellowing component of the double 
star, The course of observation pursued for each night’s set of 
measures is describ d, and. except on one occasion the same 
programme was, followed throughout, , eo 

The resulting parallax for a Lyre is, 01797 £ 0" ‘00561 ; 
the time required for light to pass from the star to our sun is 
thus found to be 18°11 Julian years, 

For 61 Cygm the pargllax is 0.4783 = 0”°01381, and light 
requires 6'803 pen years to traverse the space that separates 
this star from the sun, ety oe é 

The parallaxes it will be seen, are obtained by the differential 
method, and are thus relative, or they are the differences of the 
parallaxes of the two stars... To get the absolute pđrallax of the 
bright star it is necessary to add the parallax of the small star. 
Prof. Hall says that he might have effected this by means of the 
parallaxes, for stars of different magnitudes given in Struve’s 
table in his ‘‘ Etudes d’Astronomie Stellaire,” but as the whole 
matter is uncertain, he has omitted this reduction. 

Dr. Ball, Astronomer Royal for Igand” continues h:s 
researches on stellar parallax, at the Observatory of Dunsink, 
Dublin, and has lately published a determination of the parallax 
of 6 (Bode) Cygni, which is the well-known double star No. 
2486 of Struve. The components are of 6 and 6'5 magnitudes. 
The existence of a parallax to a very measurable amount 
was suggested during the course of a series of preliminary ob- 
servations in 1879 and 1880 for the detection of such proximate 
objects, and a systematic course of observation was commenced 
on October 3, 1880, and continued to December 22, 1881. 
6 B. Cygni is No. 196 of-Argelander’s list of 250 stars having 
large proper motion, given in vol. vii. of theeBonn Observations, 
where it has attributed to it an annual motion of 0”636 on an 
angle of 346° 27’ ; Argelander’s positions belong to the preceding 
component. Dr. Ball has employed the following one in his 
investigation. Measures were obtained on twenty-six nights, the 
mean date being 1881'5207 ; they were made from a star nf 
of the 10°5 magnitude, the adopted mean distance of which is 
170"°692,, and position angle 78° 18’ 61”. If this small star is 
assumed to be at rest, and &rgelander's proper motion attributed 
to the double star, the annual increase of distance is + 0”'02, 
and that of angle + 12/4796; thu almost the whole proper 
motion applies to change in the position angle. The observa- 
tions show that? there is no regular increase of distance, and 
hence, Dr. Ball observes, there is prima facie evidence that the 
comparison star does not participategin the proper-motion. 

The resulting parallax of 3 2486 is— - ° $ 


From the disiances : 0°5039 + 0060 
From the angles a 0'383 + 0'13 


Combining these two values, we have for the parallax o”*482 + 
0054. Itis intended to maké another series of observations of 
this .star, the present result being regarded by, Dr. Ball as 
merely provisional, though he thinks it can hardly be doubted 
that a parallax of very considerable amount really exists, The 
place of the star is in right asqension 19h, 8m, 20s. with 49° 35’°3- - 
north declination for 1855'0. : 

Comer 1882 4,—The following positions of this comet for 
midnight at Greenwich, though liable to an error of several 
minutes of arc, may serve for finding it in the telescope without 
difficulty. be 


Right Ascension.’ Dechuation. Log. distance from 
h. m ey Earth. un 
Dec, 31 ... 7 14°9.... ~29 28 . 0'2365 .., 0°3883 
Jan. 2...7 92.. 29 10 e, 
© 4..7 37.. 2849 . 0°2489 ... 0°3991 
6... 6 584... 2826 %* 
8... 6 533 28 2 .. 02622 ... 0°4096 
IO... 6 484... © 27 36 
12 ... 6 43°... 27 8 .., 0°2763 ... 0°4196 
14... 6 34... 2640 ~ ° 
m 16 ... 6 352. 26 10 .. O°2912 ... 0°4294 
18 .. 6 31°2.... 25 40 
20... 6 27'4 -~ —25 9 .. 0°3067 ... 0°4388 
e 
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AMERICAN RESEARCHES ON 
Ps WATER-ANALYSIS 

. bd W 1 
AT the instance of the U.S, Natjonal Board of Health, ‘a 

comprehensive investigation relating to analysis® of water 
has been recently conducted by Prof, J. W. Mallet, F.R.S., of 
Virginia, assisted by several chemists and others, It was pro- 
posed to examine carefully the clief*processes in use’ for chemi- 
cally determining the organic m&tter or its constituents, in drink- 
ing water, to test the abfolute and relative accuracy of the 
results these processes are capable of yielding, and, as far as 
possible, to ascertain the nature and scope of the practical, con- 
clusions available for, sanitary purposes, which might thence be 
secured. 

A preliminary report of this inquiry has appeared in a recent 
supplement (No. 19) of the NationaleBoard of Health Bulletin, 
and we propose here'to give oug readers some idea of the nature 
of it. e . . ` 3 

Three chemists fook charge severally of the so-called “ com- 
bustion process” of Frankland and Armstrong, the “ albuminoid 
ammonia ‘process” of Wanklyn, Chapman and Smith, and the 
permanganate process as advocated by Tidy; they were, Mr. W. 
A. Noyes, who worked at Baltimore, Dr. Ch. Smart, U.S.A., 
‘at Washington, and Dr. J. A, Tanner, U.S.N.} at Virginia. 
The water-samples were collected and distributed to these three 
places by Prof, Mallet, and all three chemists were required to 
examine their evert} sample: on the same day. Prof. H. Newell 
Martin undertook a simultaneous microscopic examination, and 
pathological observations on the effect of inyecting the waters, 
concentrated by evaporation at a very low temperature, under 
the skin bf rabbits. 

After a large amount of preliminary and special work, nine 
classes of waters were obtained or prepared, for the main series 
of test analyses, as follows :— 

Class I.—Natural waters, believed to he wholesome (including 
the water-supply of some of the principal cities), 

© Class II.—-Natural waters which were believed to have actually 
caused disease in those who drank them, 

Class IH.--Natural waters of doubtful, but more or less 
suspected character, 

Class [V.—Artificially prepared waters, made by adding to 
wholesome water, certain amounts of various infusions of 
vegetable organic matter, such as drinking water is hable to be 
contaminated with, ` i 

Class V.—Waters prepared- with: various forms of vegetable 
refuse, from manufacturing or indu@trial operations. 

Class VI.—-Waters preggred with animal (or partly animal) 
organic matter of natural origin. ° 4 ` 

Class VII.—~-Water prepared with animal fuse from manu- 
facturing òr industrial operations. 

Class VIII.—Water prepared by adding morbid products of 
human disease. ° 

Class [Xs—Solutions, in “distilled water, of carefully deter- 

mined amounts of pure substances of definite chemical com- 
positions. - 
_ The report first deals with the degree of accuracy of the three 
processes examined, a matter which may be looked at in two 
ways : first, as to the cqncordance of the results of each process 
in duplicate ‘or triplicate experiments on the same water; and 
secondly, as to the agreement of the results with the actual, 
quantitatively known, contents of a particular water. 

In the case of multiplied experiments on the same water, 
then, the author first shows in three successive tables (for the 
three processes), the divergence of individual results from the 
mean, as percentage on the mean. It appears that, on the whole, , 
the most closely concordant results were furnished by the per- 
manganate process, and the least so by the combustion pro- 
cess, the albuminoid-ammonia process ‘holding the intermediate 
position, 

Next, a table is given showing the extent of agreement of 
results obtained by the different processes with quantities” of . 
organic constituents knawn to be actually present. The figures 
strikingly indicate certain important defects of the several pro- 
cesses, though (it is pointed out) they must be looked at in a 
broad, general way, remembering the small number of organic 
substances treated and their special characters, i j 

The Report proceeds to deal with the &ffects on the results by 
the different processes of varying the extent of dilution of the, 
same organic substances in water. Here, as regards the com- 
bustion process, distinct confirmation is had of the existence of 
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two formi of constant error affecting evaporation. The weaker 
the solution the less is the amount of organic carbon obtained, 
and the larger the figure for organic niteigen. If the usual 
interpretation of Frankland’s C : N ratio be applied, the curisus 
and, important result of these sources of error follows, that the 
more dilute an organically-polluted water 1s, the more animal- 
like in origin will its polluting material seem to be; while -the 
stronger it is, the greater will be the tendency to refer the con- 
tamination to a vegetable source—a distortion of conclusions 
manifestly in the opposite direction to that commonly assumed 
to be safe, 

As to the albuminoid-ammonia process, the weaker the solu- 
tions, the higher are the results obtained, both for free and 
albuminoid ammonia,e the inflnence common to both being 
probably that of imperfect condensation in the distillation 
having a less effect as the quantity of ammonia is stronger. The 
lower results from the stronger solutions for albuminoid am- 
monia, may be partly due to the fixed charge of alkaline per- 
manganate to the quantity, of organic matter to be acted upon. 

. The results of the permanganate process are shown to be 
much less influenced by varying dilution within the limits of 
those experiments than those of the other proces es. 

The following, briefly stated, are the author’s 


Special Conclusions as to the Combustion Process 


1, The combustion itself, carried out according to Frank- 
land’s directions, is a process of great delicacy, and quite satis- 
factory in its details, with proper precautions, and in trained 
hands, Gaseous volumetric analysis with the aid of the 
Sprengel vacuum, is sufficient. 

2. The Frankland process is quite within reach of the 
manipulative skill of any fairly-trained chemist, but it requires 
practice and probably pretty constant practice. It is better 
adapted for large public laboratories, where many samples of 
water are examined, than for occasional use By a private 
individual. e 

3. The defective point is the failure of the evaporation to 
leave a residue representing the original organic matter ; this 
(suspected hitherto) is regarded as now established. / There are 
two constantly present errors (greatest with little organic matter), 
viz., loss of carbon, and gain of nitrogen from the’atmosphere, 
the latter probably partly. balanced’ by loss of that ‘originally 
present in the water. š : . 

4. These errors, affecting unequally the carbon and nitrogen, 
are liable to alter the statement of the C : N ratio, and so distort 
samitary conclusions, ~ $ 

5. The result for organic nitrogen, by the combustion process, 
is also affected indirectly by the errors connectéd with determina- 
tion of the ammonia (‘‘free ammonia”), as the mtrogen be- 
longing to this has to be subtracted from the gross result, 

6. A further, indirectly operative, cause of error as to the 
nitrogen arises from tbe varying Joss of ammonia by dissociation 
of its salts during evaporation, ` The time occupied in evapora- 
tion, as well as the amount of ammoniacal salts present, will 
influence the amount of loss. Such error will:mostly be’ very 
small, but may affect considerably the result for organic 
nitrogen. i 


7. The presence of nitrates presents a special difficulty in the - 


combustion method. Mr, W. Williams's application of. the 
copper-zinc couple deserves more precise quantitative examina- 
tion than it has yet had. The simultaneous presence of urea 
with nitrites and nitrates, pr€sents a case of peculae difficulty, 
with several sources of error. 

8, The formation of sulphuric acid during “evaporation with 
sulphurous acid seems te occur oftener than has been recognised. 
It is much to be deprecated,-though its effect, at any rate on the 
carbon determinations, has not seemed so great as might have 
been expected. y 

9. The combustion process, in its present form, cannot be 
considered as determining the carbon and nitrogen in a sense to 
justify the claim of ‘‘absalute” value for its results, which has 
been denied to those of other methods,. It is but a method of 
approximation, involving sundry errors, and in part, a balance 
of errors. ‘ 

10. There is, however, good ground for believing, that in 
many, perhaps most cases, its results for organic carbon may, 
with proper pgecautions, be made more valuable than the indica- 
tions of the permanganate process, and its results for organic 
nitrogen more valuable than the indications of the albumirsioid 
ammonia process, - - 


> 
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Special conclusions as to the Alouminoid-ammonia Process 


p1. In the determination of both “free” and ‘‘albuminoid” 
ammonia there is a féss, which may be quite considerable, from 
infperfect condensation of fhe ammonia.during @istillation. This 
varies especially with the efficiency of the cooling apparatugeand 
the time occupied. 

‘ 2, Where waters contain urea and other amidated bodies, 
such as the leucine and tyrosine of putrefactive decay, some 
ammonia is so easily formed from these substances by boiling 
with sodium carbonate, or even without this addition, that it is 
impossible to distingurh sharply between pre-existing “ free” 
ammonia (of ammoniacal salts), and that formed by the action 
of alkaline permanganate, the so-called “‘albuminoid” ammoma. 
This source‘of error as to free ammonia réacts (as noticed above), 
on the result for organic nitrogen by the combustion process. 

3. There is no satisfactory evidence for Wanklyn’s view, that, 
in distilling with alkaline permanganate, definite and simple 
fractions of the nitrogen of organic matter are given off as 
“ albuminoid ” ammonia. Such results may be varied at plea- 
Sure for most substances, by modifying the conditions of dis- 
'tillation: : 

4. If the distillation with alkaline permanganate be carried 
out according to Wanklyn, the nitrogenous organic matter is 
often so gradually acted upon, as to make the ending of the 
process indefinite; ammonia is still coming off when the distilla- 
tion has to be stopped, the contents of the retort being nearly 
dry, Here an unknown ‘fraction of the possible amount of 
albuminoid ammonia fail. to be collected, and is but vaguely 
indicated by + after the figures recorded. 

5. There is evidence that in some cases nitrogenous matter is 
volatilised during the distillation for free ammonia, which, if it 
„had been retained, would have yielded up its nitrogen as albu- 
mmoid ammonia. Not affecting the Nessler reagent, such 
matter escapes detection. x 

6. The albuminoid-ammonia process proper, że. distillation 
‘with alkaline permanganate and Reena listen of the ammonia 
evolved, is admittedly simple, and easily carried out with very 


` little preparatory training. 


7. The-value of the resu'ts by this process depends more on 
„watching the progress and rate of evolution of the ammonia than 
upon determining its total amount. F 
» | 8. The recorded results by this process show a good deal of 
similarity between the figures for albuminoid ammonia and those 
for organic nitrogen (by the combustion process), but with fre- 
quent discrepancies of varying extent, such as prevent the one 
being taken as the accurate measure of the other. 


Special Conclusions as to the Permanganate Process 


1. The results by the Tidy method (the acidified permanganate 
at common temperature) and that of Kubel (operating at boiling 
point) differ irregularly from each other, the latter usually giving 
much higher figures, as was to be expected, but the ratio between 
the results by the two methods varies much in different cases, 

2. On the whole, there seems to be a nearer approach to pro- 

ı portionality with the quantities of organic carbon found by the 
‘ combustion process on the part of the Kubel process than on 
that of the Tidy process, but to this there are some very notable 
' exceptidns. 
.3- In a good nfiny cases, the Kubel results are, contrary to 
' the general rule, lower than those by the Tidy method. Thi 
seems to be due to loss of organic matter by volatilisation with 
the escapisg steam from the boiling liquid before time has been 
afforded for action on the permanganate. Of course, a similar 
loss may have occurred in other cases, but not to the extent of 
reversing the general rule; and this may in part explain the 
absence of any uniform ratio between the figures yielded by the 
two methods. 

4. The results by the Tidy process are liable to variation with 
the atmospheric temperature at the time of operation. 

5. The amount of oxygen consumed by a specimen of water 


: is probably in all ordinary cases much below that required for 
. complete oxidation of the organic matter present, and does not 
_ Stand in any fixed ratio thereto ; it cannot be-taken either as a 


measure of the organic carbon or of the total organic matter. 
Still a distinct general resemblance may be traced between 
strongly marked results, high or low as the case may be, for the 
consumption of oxygen on the one hand, and orggnic carbon (by 


the combustion process) on the other, and close, agreement is’ 


observable regarding waters of generally similar character. 
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able information in regard to a water by watching the progress 

and rgze of the oxidation of organic matter present than by any 

single determinatior? of the actual amount of @xygen consumed 
e 

7. For such obsesvatior® of the progress of oxidation, the two 
determinations prescribed by Tidy, viz. of oxygen consumed in 
one hour and three hours respectively, are not sufficient, npr is 
the latter periode of three hgurs long enough to indicate the 
general behaviour of the water with the acid permanganate, 

As to other chemical determinations, the discrepancies in 
those of total solids left on evaporation, of the loss on ignition 
of this solid residue, and even of chlorine, are notéd as illus- 
trating the comparative roughness of the methods with which 
those results were obtained when very small quantities have to 
be dealt with. A coincidence is often presented between alka- 
line reaction of a water and the occurrence of nitrites and 
nitrates in considerable qu@ntity, suggesting a recollection of the 
conditions under which nitrates “re produged on a large scale in 
the decay of nitrogenous organic matttr. Those salts? how ever, 
also occur pretty, largely in some cases without alkaline réaction, 
and in other cases there was alkaline reaction and also quch nitro- 
genous matter, but no nitrites nor nitrates. Ammogium nitrates 
seem to be rare, the basis-constituent being rather mostly non-vola- 
tile—no doubt calcium, magnesium, or one of the alkaline metals ; 
this is noticed as in relation to possible reduction to nitrite, and, 
consequent loss of nitrogen in the combustign process. Experi- 
ments with tannin showed the utter worthlesgnessgof this grup- 
reagent of Kämmerer for the purpose for which he has advocated 
its use. The general series of analyses of dissolved gases illus- 
trate how the results are. influenced by varying conditions of 
oxidisability of organic matter present, temperature, extent of 
exposure to the atmosphere, and interchange with it, in both 
direction, of gaseous constituents, 

With regard to the microscopic and pathological results, Prof. 
Mallet, feeling himself incompetent to properly discuss these, 
prefers leaving them to speak for themselves, and merely 
remarks on some of the difficulties of such research, and, at the 
same time, on its importance and value when,rightly conducted. 

Passing now to sanitary conclusions and interpretation of 
results, the Report deals with $ 
Chemical and Biological Results as contrasted with the actua: 

. Sanitary History of the Natural Waters Examined <- 


Now on inspection of the tabulated results it appears that xo 
strongly marked generic difference is presented by the results from 
any of the processes for egtimaticn fof organic, matter or its 
elements betucen the generally wholesome waters of Class I. and 
the waters of Class Il, medscally cofdemned and fairly assumed 
as pernicious. This applies equally to the highest, the lowest, 
and the average fesults. No one could, with those figures to 
guide him, refer. a water of unknown origin to one or other of 
the two classes, on the basis of chemjcal analysis by any or all ` 
of the three methods. Attention is called to the, smallness of 
the amount of organic matter indicated as present in many of the 
most dangerous waters, giving important evidence against any 
chemical theory of the production of disease from this source (on 
the simple assumption that some of the chemical products of 
decomposition .of organic matter are poisonous or noxious in 
their effect on the human system). Thus in the case of two 
waters of highly dangerous character, if the whole of the organic 
carbon and nitrogen present existed as strychnine, it would be 
necessary to drink about half @ gallon of the water at once, in 
order to swallow an average medic:nal dose of the alkaloid, . It 
is not easy to believe that the ptomaines, or other chemical pro- 
ducts of putrefactive change, can be so much more poisonous 
than the strongest of recognised poisons, While most of the - 
mischief in drinking water 4s probably attributable to living 
organisms, the possibility is noted, that indirectly a large amount 
of organic matter in water may be more dangerous than a 
smaller quantity, as furnishing on a greater scale the suitable 
material and conditions for development of organisms, Whether 
variations in the mere quantity of organic matter within such 
limits as occur in water likely to be used for drinking are of 
much importance in this respect, is a question on which {in the 
author’s opinion) depends largely the utility of all attempts to 
nae the quantity pf organic matter or its constituents as 
such. = 

eA much more conspicuous difference between the waters of 
Classes I, and II. is presented by the results for nitrites and 


6. The permanganate process is capable of giving more valu- i nitrates, These salts are either absent or present in but trifling 
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amount in the wholesom@waters of Class I., but almost uni- 
versally present, and often in large quantity, in the pernicious 
water of Class II, They are very variable as to presence and 
amount in the doubtful waters of Class III. This rešult is 
worthy of speciil attention in view ©f the different opinions 
which have been expressed (by Wanlalyn, Angus Smith, Frank- 
land, Griess, Ekin, Haines, &c.) as to the sanitary corflitions of 
nitrites and nitrates in water. 

Among the artificially polluted waters were a number of 
samples of such general character as to, be under the gravest 
suspicion on sanitary grounds @uspicion corroborated in sundry 
cases by biological tests), fn which, nevertheless, nitrites and 
nitrates were not found; but these waters had an extraordinarily 
large amount of organic matter, generally accompanied by very 
large amounts of ammonia, 

Looking at the results for Classes I, and II., and bearing in 
mind the conclusions reached by Miiller, Schloesing, and Muntz, 
Storer, Warrington, and others, as te the process of nitrification 
being due to presence of an arganised ferment or ferments of 
bacterialecharatter, © thesidea suggests itself whether the noxious 
character of waters containing largely nitrates and nitrites— 
themselves presumed to be harmless—and but very little organic 
matter—which ought to be present, of some sort, to support the 
‘previous Contamination view—may not be in reality due to the 
presence of a special nitrifying ferment, itself to be classed among 
the lower organisms capable of propagating disease.’” 

Two points are noted’ as requiring caution in regard to the 
above conclusions? first, the samples may have undergone some 
chemical chahge % the interval from their collection to their 
reaching the analysts (but such changes could hardly have been 
great); secondly, it was necessary to take exaggerated instances 
of mischief; and the organic impurities present in the waters 
concerned may not be the same as those which would produce 
slighter, but, in time, serious il effects. Slighter forms of 
disease, really attributable to drinking water, may perhaps be 
numerous, and possibly of various types, lmt generally the diffi- 
culty will be too great of securing, in view of the many factors 
‘concerned, any satisfactory evidence as to their cause. 

In regard to determinations of chlorine, the results are in 
many cases of Water from shallow wells, significant enough of 
‘contamination by fluid animal excreta, The amount of chlorine 
in the case of several wells'near the sea, shows the need of thought 
as to the natural source of a water in drawing conclusions from 
the presence of chlorides. Even where chlorine has come in 
with organi¢é matter, this impropriety in too hastily deciding, 
as is sometimes done, that a small quantity indicates vegetable, 
‘and a large quantity animal contamination is illustrated by 
several cases. ° 

Prof. Martin and Dr, JJartwell were asked to independently 

mark waters as ‘‘dangerous” and®“ suspicious” on the basis of 
the biological observations, The results, gs summarised in a 
“table, prove that these methods will not afford the means of 
deciding between a wholesome and an unwholesome natural 
water, Several of the evaters believed to be fairly wholesome, 
and certamly in use on a large scale, are marked ‘‘suspi- 
cious,” while not one of the waters believed to have proved 
themselves pernicious when used by man, are set down as 
“dangerous.” In many cases the waters which affected rabbits 
most, contained very large amounts of organic matter, so large 
as to probably invalidate comparison with natural waters or with 
the much more dilute specimens of prepared water. On the’ 
other hand, with three strengths of a solution of organic mate- 
rial, it was not the strongest that produced the most marked 
effects. The pernicious character of waters containing relatively 
but very little organic matter, seemed to be proved by several 
cases; probably supporting the idea that it is not mainly the” 
ainount of organic matter, bnt the presence and nature of low 
organisms that render drinkipg-water unwholesome, Much 
difficulty in interpretation of the biological results seems to have 
arisen from too great differences of absolute strength in the 
solutions of organic matter used. 





SCIENCE AT KHARKOFF) 


TH E Society of Naturalists at the Kharkoff University is one 
of those which were founded a :few years ago for the 
advancement of the natural sciences generally, and especially 


1 Trudy Obshestva Estestuvispytatelei prt Kherkovskom Universitete 


(Transactions of the Society of Naturalists at the Kharkof University), 
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for the study of the natural history of Russia in the provinces 
that surround University towns, and which have already rendered 
most valuable services 11 both these directions. The Kharkoff 
Society of Naturalists, which numbers 117 members, has already 
published fifteen volumes of their Tyansacfions (7redy), which 
contain many valuable papers, Of those in the earlier volumes*ve 
wilPonly mention, in geology : The chemical researches of rocks 
and coal of the Dnieper basin, by A. S. Brio; geological ex- 
plorations in the government of Kharkoff and in, the Coal- 
measures of the Don, by A. W. Guroff ; and in the basins of the 
Dnieper and Kalmius, by M. F. Klemm ; the explorations of the 
Delta of the Dnieper, and microscopical analyses of the Dnieper 
granites and of the fossil trees of Southern Russia, by M. E. Krend» 
ovsky ; the very interesting researches into the formation and 
shapes of valleys in Southern Russia ; on the crystalline rocks of 
the Dnieper ; on black’ earth, on the Devonian formation of the 
Sosna and Tim river, and on the structure of the mountains of 
Taurida, by Prof. S. F. Levakovsky ; and on the hydrography 
of the Northern Donets river, by J. T, Morozoff. The attention 
of the Kharkoff zoolcgists was especially attracted during 
recent years to the obnoxious insects which destroyed the. 
crops, and we fird in the Zransactions of the Society several 
papers devotéd to the subject, such as a complete descrip- 
tion of the locusts and other insects inhabiting corn-fields, by 
P. W. Ivanoff; on the paresites of the locust and the corn- 
beetle, by P. T. Stepanoff; and on obnoxious insects of the 
province of Kharkoff, by W. A. Yaroshevsky. The same 
author has published also nearly complete lists of the Hemiptera, 
Heteroptera, Diptera, and Lepidoptera of the -province of 
Kharkoff Among many. other contributions in zoology and 
physiology we notice physiological researches into the struc- ` 
ture of the eyes of birds, on the movements of protoplasm, on 
the air-sacs of birds, and on the mechanism of their breath- 
ing; on the movements of Unio, and of Anguis fragilis (all 
with numerous plates), by R. F, Byeletzky ; on water-acarides, 
by M. E. Krendovsky; on the Bythotrephes of the Sea of Azov, 
and on a new Polyphemida, by N. P. Pengo; *on Infusoriz, 
Turbellarize, and Lepidoptera of the province of Kharkoff, by 
Madame S. M. Pereyaslavtreff; on the development of Nema- 
todes, and on macrobiotus macronyx, Duj., by the late G, M. 
Radkevitch ; and on the Araneæ fauna of the province of 
Kharkoff, by W. W, Reinhard. There are but few papers on 
botany in the Transactions, K. S. Gornitsky contributes a 
t“ Conspectus plantarum” of the Walki district of the province 
of Kharkoff; E. M. Delarme has two contributions on the 
anatomy of Coniferse and on the Kirkazon plants; N., F. Kran- 
sakoff publishes a list of plants of the neighbourhood of Taganrog, 
and Novocherkask ; and L. W, Reinhard,.on the conjugation of 
zoospores, and on the’Characese of Middle and Southern Russia. 
All these papers are profusely illustrated, and sold each sepa- 
rately at very low prices, ` 

The recent (fifteenth) volume of the 7ransactions (Trudy), cone 
tains the work done by the Society in 1881. M. Stepanoff 
contributes a paper on the very unsettled question as to the 
metamorphosis of Bombylides. He has found larve of Bom- 
bylides in cocoons of Stauronotus vastator, Stev.; they sup- 
port very well temperatures as low as ~20° Cels., and can 
remain at life for more than one year. The opinion of M. 
Zetterstedt as to the larvae of Bombylides living also freely, non- 
parasitically, in the soil, seemed to be ‘copfirmed by M. Stepa- 
noff, who found them in the autumn and in the spring in the 
soil, but they might have already abandoned their former dwel- 
lings. M. Stepanoff gives also a complete description (with 
coloured drawings) of the larvae of Systoechus leucephagus, Mg. 
—M. Kulchitzky contributes two papers; on the endings and 
ramifications of the motor nerves of the lower vertebrata (the 
author doubts that the motor nerves necessarily end in small 
lamellze under the sarcolemma, as it was observed, by Herr 
Kühne) ; and on the origin of the coloured globules of the blood 
of Mammalia ; these Jast—the author Says—arise, not out of 
protoplasm, but from globules of lymphoid elements which, 
undergo a whole series of very complicated metamorphoses,— 
M. Yaroshevsky gives a list of ' Neuroptera and Hymenoptera of 
the province of Kharkoff. The Neuroptera of the close neigh- 
bourhoods of the Kharkoff city number no Jess than sixty-one 
spécies, . The Hymenoptera number 400 species, of which 
no less than 235 are known in the neighbourhood of the 
Khaykoff city. The same ‘author, in company with M. Soko- 
loff, contrilyites a paper on the state of larvæ of the corn-beetle 
(Anisopliay during the winter. The recent ravages of the corn- 
peetle in Southern Russia had provoked new researches on this 
‘ : 
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subject, and a controversy, had arisen among Russian entomolo- 

ists, some of them being of the opinion that the larvæ remain 
Saring the winter in the upper frozen sheet of the soil, and are 
in a state of sleep, while others affirmed that they go deeper into 
the unfrozen soil; antl eat there the roots of plants, but die com- 
plétely if exposed to temperatures below the freezing point. 
The researches of MM. Yaroshevsky and Sokoloff proved Mat 
these larvze fell asleep when exposed ‘to temperatures below 
zero, but immediately returned to life as soon as exposed to a 
warmer temperature. In the frozen soil, whose temperature was 
one degree below zero, they found plenty of larvae of Asilus, 
Elaterida, Heliothis dipsaceus, and whole nests of ants with 
their larvee. All returned to life when warmed. M. Byeletsky 
contributes a paper on the respiration of the gigantic Salaman- 
der, Cryptobranchus japonicus, Hoev., one metre long, and 
weighing four kilograms (several individu&l, of the same species 
measure, as is known, four feet, and weigh nine kilograms). 
Siebold had already ob.erved the very long pauses between the 
breathings of this Salamander, sometimes lasting for half an 
hour.» M. Byeletsky found that at a temperature of water about 
15° Celsius, his Salamander remained without breathing some- 
‘times for,an hour and a half. In the air it breathed more often. 
M. W. Reinhaid contributes an elaborate paper oñ the structure 
‘and dévélopment of freshwater Bryozoa. Aftera sketch of our 
present knowledge ‘cf the. subject—up to the last works of 
Messrs. Nitsche, Hatschek, Hyatt, and Allmann -the author 
describes ‘at length’the structure of Crystatella mucedo, giving 
special atténticn to the development of the statoblasts, and the 
‘sexual multiplication of Alcyonella fungosa. The paper is ac- 
companied by seven weli-engraved plates, 





THE HIBERNATION OF ALETIA XYLINA, 
SAY., IN THE UNITED STATES, A 
SETTLED FACT! ` 


I HAVE glready shown in previous remarks before the 
‘ Association that there were various theories held by com 
petent men, both entomologi-ts and planters, as to the hibernation 
‚of this Aleta (the cammon Cotton Worm of the South), come 
‘believing that it hrbernated in the chrysalis state, some that it 
. survived in the moth state, while still others contended that it 
did not hibernate at all in the United States, I have always 
contended that the moth survives within the limits of the United 
States, and in this paper the fact of its hibernation, principally 
under the shelter of rank wire-grass, is established from observa- 
tions and experiments made during the past winter and spring. 
' The moth has been taken at Archer, Bla., during every winter 
ı month until the early part of March, when it began to disappear, 
but not until-eggs were found deposited. The first brood of 
. worms was found of all sizes during the latter part of the same 
month on rattoon cotton, while chrysalides and fresh moths were 
' obtained during the early part of April. 
` The fact thus establi~hed has this important practical bearing : 
, ‘Whereas upon the theory of animal invasion from some 
exotic country, there was no incentive to winter or spring work 
looking to the destruction of the moths, there is now every in- 
centive to such action as will destroy it either by attracting it 
during mild winter weather by sweets, or by burning the grasses 
in which it shelters, It should also be a warning to cotton- 
growers to abandon the slovenly method of cultivation which 
‘ leaves’ the old cotton-stalks standing either until the next crop is 
planted, or long after that event; for many planters have the 
habit of. planting the seed in a furrow between the old row of 
' stalks, Th€ most careful recent researches all tend to confirm 
_ the belief that Gossypium is the only plant upon which the 
worm can feed,’so that, in the light of the facts presented, there is 
all the greater incentive to that mode of culture which will pre- 
' vent thegrowth of rattoon cotton, since it is very questionable 
whether the moth would survive long enough to perpetuate itself 
' upon newly-sown cotton, except for the intervention of rattoon 
'e cotton.” 





UNIVERSITY AND EDUCA TIONAL ~ 
INTELLIGENCE 
CAMBRIDGE.—The following Boards of Electors have, been 
thus constituted :— $ 
Professorship of Anatomy: Professors Flower, P.Z,S., ‘Allen: 


* Abstract of a paper read at the Montreal meeting of the Am. Ass. Adv. 
Sc.,.by Dr- C, Y. Riley. i 








e 
Thomson, Paget, Huxley, A. Nengon, Liveing; Dr. Michael 
Foster, and Mr, J. W. Clark. 

Downing Professorship of Medicine : Sir G. Burrows, Bart., 
Drs. Farre, Lauder Branton, R. Quain, Pgofessors Paget, 
Liveing, Humphry, and Mr. Main. ¢ ° 

Professgship of sPathotogy : Professors Burdon Sanderson, 
Latham, *Humphry, Paget, Sir James Paget, Drs. Michael 
Foster, J. F. Payne, and W. H, Gaskell: R 

Professorship of Politica Economy : ‘Messrs. L. H, Courtney, 
M.P., A. Marshall, H. S. Foxwgll, R. H. Inglis Palgrave, H. 
Sidgwick, V. H. Stanton, H. J. Roby, and Prof. James Stuart. 

Dr. Michael Foster is appointed an additional member of the 
Special Boards for Medicine, and for Biology and Geclogy. 

Candidates for the Plumian Professorship .must send in their 
names to the Vice-Chancellor on January 6; the election will 
take place on January 16. . 

A report has been issued recommending various modifications 
in the Previous and Genera® Examinations; it, however, contains 
no indication of any approachitg relief from examination in 
Greek, or of the introduction of French or Germai®into the 
ordinary curriculum, or of any natural science subject. As the 
syndicate contains several names of scientific waght, this 


appears rather surprising. 


SCIENTIFIC SERIALS 


Bulletins de la Société d’ Anthropologie de Baris, tome v, fase. 
iii., 1882, contain the concluding part of GD’ Hercourt’s 
“Ile de Sardaigne.” In th:s paper,the author considers at 
length the nature and presumed purpose of the massive conical ` 
structures known as #ur-aghes, of which there are upwards of 
3000 on the island of Sardinia, generally on, or near the coast. 
Since Diodorus of Sicily, who ascribed their origin to Dedalus, 
they have been a puzzle to the learned. The quthor’s remarks 
on the intelligence of the modern Sardi, notwithstanding that 


‘craniometrically they rank among the lowest European races, 


gave occasion to various discussions at subsequent meetings. —A 
communication from M. Beauregard in regard to a discovery, 
made last January by M, Crevaux, of an aneient city of the 
Incas, at 10 kilom, from Salta, in the Argentine Republic, 
whose geographical position the latter was engaged in deter- 
mining at the time.—-On the various races inhabiting French 
Cochin China, by M. G. de Clanbry, who confirms the general 
view of the moral and social degradation of the Annamites, He 
diaws attention to the slight distinctions perceptible between the 
men and women of these tribes in voice, length of hair, gait, 
features, &c,,-and supplies inferesting details in yegard to the 
local flora,—-M, Topmard, in presenting to the Society Holder’s 
craniometer, based on geometric metfiéds, described the cranio- 
metric and anthropometric instruments in use from Camper’s time 
to our own. -On the merits of M. Beaumanoir’s system of compar- 
ing the facial and cranial areas, by M, Corre.—A report by M. 
Deniker of the result of the official examinations. for the 
Society, of an adult -ourang-outang, and a yoyng female 
chimpanzee, recently brought to Paris. The latter, as in the 
case observed by Darwin, showed its temper like a petulant- 
child, by pouting, kicking, grinding its teeth, and shedding tears. 
~-A paper by M. Corre, on the craniometric relations of certain 
anthropomorphous apes.—Report by M. de,Mortillet of the 
labours of the Commission appointed td examine and protect 
the megalithic monuments of France, By the efforts of the Com- 
missioners the remams at Carnac have been secured from further 
demolit‘on, and the Locmariaqver group, including in the so- 
called ‘*Roi des Menhirs” the largest known monolith, has 
passed by purchase under the contro] of the State.—On the 
abnormal development of the teeth in a child’s jaw, belonging to 
the Stone Age, and fourld at Erlen, near Colmar, by Dr. Col- 
lignon, The general dental system shows a low racial character, 
while the large permanent molars had come up before the milk 
teeth had been shed.—A communication“ by M. Hovelacque, on 
certain ethnographic survivals in Marne and Berry. In the 
former province it is deemed specially unlucky to use the horses 
of a deceased person till after his funeral; in the latter the hives 
must have-a black ribbon attached to fhem while the family 
wears mourning, and to avert evil fortune from the house of a 
departed master, one of his nearest relatives must proclaim to 


“the bees that their former owner is dead.—M. Chervin, on the 


census of the French peeple in 1881. The author shows that 
the gugmentation since 1876 has been only 20 per roco in 
France, while in England it was 145, and in Germany as much 
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as 574 per 1000! Maine Fe Normandy, notwithstanding their 
natural productiveness, aré’conspicuous for the regular diminu- 
tion of their populations. —On a new form of sclerosis of the 
cerebral convolutions, by M. Pozzi, with special referencesto the 
cerebral lesions @ommon ip insanity 4M. Duval’s demand, ia 
the name of a large number of his cgz/réres, for the foundation 
by the Society of an annual Darwimiah Confettace, was 
opposed by Me Mortillet in as far as the term Darwinian 
was® concerned, which he proposes to replace by that of 
transformist, arguing that the “ddption of *the word “ Dar- 
winism” is an act of injustic@ to Lamarck, whose researches 
entitle him to be regarded as the father of transformism, 
The question has been referred to the Central Committee, 
—M. Wopinard’s explanation of the funereal objects col- 
lected ın the Philippines by M. Marche’s mission.-—A discus« 
sion on the project for a general manual of ethnographic ques- 
tions, as drawn up by M. Letourneau for the Society. The plan 
followed, which is that adopted by, the Florentine Society of 
Anthropology, is criticised agreat length by M. Dally, who 
strongly qbjectssto the phraseology and definitions employed in 
the questions, and in consequence of his objections M. Letour- 
neau’s proposed ‘‘ Questionnaire ” has been referred to a special 
commissidh for further consideration. 
e 





SOCIETIES AND ACADEMIES 
. LONDON 

Royal Stiet? December 14 —Note on a discovery, as yet 
unpublished, by the late Piof. F. M. Balfour, concerning the 
existence of a Blastopore, and on the origin of the Mesoblast in 
the embryo of Peripatus capensis, by Prof. Moseley, F.R.S., 
and Addm Sedgwick, M.A., Fellow of Trinity College, Cam- 

ridge. 

The late Professor Balfour was just before his death engaged 
on the preparation of a monograph on the anatomy and develop- 
ment of the members of the genus Peripatus, together with an 
account of all known species. He left a series of notes, com- 
pleted MSS., and drawings, which will be edited by the above 
authors, and issu€d shortly in the Quarterly Fournal of Micro- 
scopical Science, His discoveries, however, concerning the early 
embryology of P. ts eae are so remarkable that the above pre- 
emery note has been communicated at once to the Royal 

ociety. 

The discovery is shortly as follows :—That a widely open slit- 
like blastopore is formed in the early oval embryo of Peripatus, 
which blastopore, occupying the median ventral line, becomes 
closed in its centre an anterior portion remaining open as the 
mouth, whilst a posterior portion apparently becomes the anus. 
The mesoblast is formed from theshypoblast at the lips of the 
blasotopre, and makes its appearance as a series of paired hollow 
outgrowths from the cavity of the archenteron, This most 
primitive method of the the formation of the mesoblastic somites 
closely similar to that oceyrring in Amphioxus and other ancestral 
forms, is of the greatest morphological significance, and it is 
especially interesting to find that it survives m an entnely unmodi- 
fied condition in Peripatus, the adult organisation of which proves 
that it is'a representative of an animal stock of the most remote 
antiquity. 

Mr. Sedgwick, by examining some embryos in Prof. Balfour’s 
collection of material as yet uninvestigated, has been able to con- 
form his results, and also by finding earlier stages to verify certain 
points in the developmental history which rested at the stage at 
which Prof. Balfout’s inquiry ce&tsed, mainlyon inference. A dis- 
cussion took place, in which Prof. Huxley, Prof. Lankester, and 
Mr. A.Sedgwick took part. The latter pointed out the close 
resemblance of the early embryo Peripajus with open blastopore 
to an actinia, the mesoblastic pouches corresponding to inter- 
mesenterial cavities, and the blastopore to the mouth, and urged 
that the discovery tended to confirm Prof. Balfour's published 
theory as to the origin of the bilateralia from the elongation trans- 
versely of a disc-like ancestor, the ventral nerve-cords having 
been formed by the pulling out into long loops of a circum-oral 
ring. A 
Prof. Lankester expressed his opinion that the view that the blas- 
topore represented astructure, which in an ancestral form acted as a 
mouth, must be abandoned. The blastopore is very probably 
merely an aperture necessarily formed in the process of produc- 
tion of the hypoblast by invagination@and has never had any 
special function, Prof. Huxley pointed out the essential dsffer- 
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ence between the peripheral nerve ring of Hydromedusæ and 
a true circumoral nerve ring. ý . 


Geological Society, December 6.—J. W. Hulke, F.R.S., 
president, in the chair.—Charles Bird, Enoch Cartwright, Henry 
Eunson, William Johnstone, Henry Liverskige, Henry George 
Lyons, Joseph Mawson, Horace W. "Monckton, Henry Alexan- 
der@iers, John Postlethwaite, and Thomas Viccars, were elected 
Fellows of the Society.—The following communications were 
read :—Note on a Wealden fern, Oleandridium (Tantopteris) 
Beyrichti, Schenk, new to Britain, by John E, HM, Peyton, 
F.G.S.—On the mechanics of glaciers, more especially with 
relation to their supposed power of excava ion, by the Rev. A. 
Irving, F.G.S. Generally, the author concluded, from mecha- 
nical and physical considerations, that far too much erosive 
power has been athhibuted by some writers to glaciers, and that 
it is doubtful if the wofk ,of actual excavation has been accom- 
plished by them at all. The differential movement of glaciers 
he attributed to three causes: (1) cracking and regelation (Tyn- 
dall and Helmholtz) ; (2) generation of heat by friction within 
the glacier (Helmholtz) ; (3) the penetration of the glacier by 
luminous solar energy, the absorption of this by opaque bodies 
contained in the ice (stones, earth, organic germs, &c.), and the 
transformatior® of it in this way into zat, To this last he 
attributed the greater differential movement of the glacier (a) by 
day than by night, (4) in summer than in winter. 


Physical Society. December 9.—Prof. Clifton, president, 
in the chair.—New members: Mr, H. E, Harrison, B.Sc., 
Mr. S T. H. Saunders, M.A.—Prof. G. Forbes read a paper 
on the velocity of light of different colours, The author con- 
cluded from his experiments described to the Society a year ago, 
that blue rays travel quicker than red rays. M. Cornu had 
endeavoured to explain this result by peculiarities of the appa- 
ratus employed ; but this explanation seemed doubtful. It was 
suggested that the experiments might be repeated with such 
modifications of the apparatus as would set the question at rest. 
-—-Professors Ayrton and Perry read a paper on the resistance of 
the voltaic arc, or the opposition electromotive forces set up. 
The electromotive force was measuied by a voltmeter con- 
nected between the terminals of the lamp. Keeping the width 
of arc coastant the E.M.F. was found to diminish as the current 
increased. Keeping the current constant, the E.M.F. increased 
rapidly, at first with an incieasing width of arc, and afterwards 
more slowly. The authors gave a curve representing the change. 
About 80 volts are required to produce an arc of one-third 
of an inch, For further increase of arc E.M.F. ıs therefore 
proportional to increase of length of arc. The authors also 
tead a paper on the relative intensities of the magnetic 
field produced by electromagnets when the current, iron core, 
and length of wire, &c., are constant, but the wire differently 
distributed. In a case the wire was wound uniformly from end 
to end; in J case it was wound from the middle to one end ; in 
c case it was wound only at both ends; in d case it was wound 
only at one end, The field was measured along a line i1unning 
through the axis of the poles beyond the magnet of the above 
plans; @ gave the strongest field, except at. short distances, 
when é was best.—Professors Ayrton and Perry also exhibited a 
set of three Faure accumulators in series feeding twenty Swan 
lamps, each lamp giving over I candle power. The electro- 
motive force of each cell was about 2 volts, 


Anthropological Institute, December «2.—Mr, M. J. Wa- 
house, F.R.A.S., m the chair,—Mr. A. L. Lewis exhibited 
some Neolithic flint implements and flakes found by him at 
Cape Blanc Nez, near Calats.—A paper by Mr. A. W. Howitt, 
F.G.S,, on the Australian class systems, was read, m which the 
author discussed and explained the various rules with respect to 
marriage adopted by several of the native tribes, 


SYDNEY A 


Linnean Society of New South Wales, September 27.— 
Dr. James C. Cox, F.L.S., &c., in the chair.—The following 
papers were read :—On a resinous plant from the interior, by 
K, H. Bennett. Specimens of the gum or resin of this plant, 
which Mr. Bennett described as Myoporum platycarpum, R. Br., 
were exhibited.—On three new fishes from Queensland, by 
Charles W. De Vis, B.A. This paper was a description of a 
new genus of the family Berycidee, and a species of Homalogrystes 
and Scolopses.—Contribution to a knowledge of the fishes of 
New °Guinea, No. 2, by William Macleay, F.L.S., &c. This 
isa continuation of a list of the fishes found at Port Moresby by 
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ME Andrew Goldie.—Description of two fishes lately taken in | the outer and’ upper quadrant of ge aan surface ; so that it 


or near Port Jackson, by William Macleay, F.L.S5 &¢.—On 


is specially impinged upon by the rays that enter the eye from 


the physical structure and geology of Australia, by the Rev. J. E; | beneath ; over the median .line andthe equator of the 


Tenison- Woods, F.L.S., &c. This paper dealt at length with 
all the- physical features of the Continent, viz. :—its, mountain 
systems, its inland-plains, and the portions intetvening between 
the tableland and the sea,.and its river-systems. Secondlysthe 
author enumerated the formations which had been fecognised in 
Australia from the fundamental granite up to the recent alluvial, 
Showing tHat none of the large groups of rocks which are known 
ih other parts of the world are absent from this continent. Re- 
ferences were made to the character of the fossils found, and the 
soils resulting from the rocks,—-On.a large cretaceous Mytilus, 
from the Barcoo, by the Rev, J. E. Tenison-Woods, F.G.S., 
&e This paper was de-criptive of a very large fossil Mytilus 
(AL ingens. sp. nov.), which was found if some mesozoic strata 
in Queensland, of probably Oolitic age. The paper also con- 
tained a brief reference to the collections of Mesozoic fossils 
made in Australia—Notes on the inflorescence and habits of 
plants indigenous in the immediate neighbourhoo | of Sydney, by 
E. Haviland The author gives an account of his observations 
on the mode of. fertilisation of two species of rutaceous plants 
common in.the neighbourhood of Sydney—PAilotheca australis 
and Boronia pinnalta. Yn the former species the arrangement 
of the parts of the flower is such as apparently to specially 
favour self-fertilisation, but a closer observation shows that this 
is rendered physiologically impossible by the maturing and dis- 
charge of the pollen af each flower before the stigma comes to 
maturity, A similar phenomenon was observed in B. pinnata, 
and the author suggests that the close opposition of the anthers 
to the stigma in these species until the pollen is almost ripe, may 
be designed in order to prevent, to some extent, the access of 
light and heat, and thus retard the maturing of the stigma until 
the pollen of its own flower has become discharged.—Note on 
some seaweeds from Port Jackson and adjacent coast, by E. P. 
Ramsay, F.L.S.—Mr. W. A. Haswell read a note on some 
points in the*anatomy of the pigeons referred to by Dr. Hans 
Gadow ina recent paper on the anatomy of Pterocles.—Prof. 
Stephens exhibited a collection of rocks and fossils illustrating 
the structure of the Western coal-fields, as explained by Mr. 
Wilkinson in his map of Wallerawang (1877). 
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. Physical Society, December 1.—Prof. : Kirchhof in the 
chair.—Dr. Hertz described and exhibited an apparatus he had 
constructed for demonstration of such weak electric currents as 
change their direction very often, several thousand tmes in a 
second. He called attention to the defects of the electro-dyna- 
Mmometers previously employed for the purpose, and showed that 
the electric heat-effect could most fitly be used in this case. The 
new dynamometer consists of an extremely thin horizontally 
stretched silver wire, the extension of which by heat, produced by, 
the alternating currents, is observed. To this end the wire is, at 
its middle, wound round a vertical- cylinder of steel capable of 
rotation about its axis, by turning of which the wire is stretched. 
Each extension of the wire through electric heating turns the cylin- 
‘der the opposite way to his torsion, and its rotation is observed 
by means of a mirror and telescope. This dynamometer, as 
Herr Hertz showed, is only applicable when the currents are. 
weak, and the current reversals are very frequent ; that is, pre- 


‘cisely ın cases where other measuring instruments fail.—Prof. - 


Helmholtz then spoke on his thermodynamic investigations of 
chemical processes, and their relationgto the electromotive force 
:of galvanic Batteries, and fully explained his views both on the 
reversibility of chemical. processes and the electromotive forces 
.in batteries ; also the experimental verification of these views in 
_a ‘Calomel battery” comp:sed of zinc, chlonde of zinc soli- 
tion, mexcurous chloride, and mercury. The results hitherto 
obtained in these experiments and considerations, were brought 
by the author before the Berlin Academy of Sciences in July, 
eand he is at present still engaged with the inquiry. 


Physiological Society, December 8.—Prof. du Bois Rey- 
"mond in the chair.—Prof. Munk read a paper upon two investi- 
: gations which had been carried out in his laboratory. The first 
-of these was by Mr. M. Preusse, on the Tapetum in the retina 
‘of some mammals. It appeared from this chiefly anatomical 

investigation that a tapetum is always present in the eyes of dogs, 
horses, and cats; and further that this tapetum is of an irregu- 
larly triangular shape and that the greater part of it ig situated in 


, retinaethe tapetum extends only a little, and this inwards 
and under. The point qf entrance of the, optic nerve always 
lies to the inside of the tapgtum, which attains its greatest height 
above thg*nerve-pafilla. In the case of all the animals that 
were examined, the situation of the tapetum.cerresponds with 
the region of most distinct vision. Henge is seen the correctness 
of Mr, Bricke’s iew that the tapetum acts as a mirror at a 
plane behind the cones and rods ¢hat are sensitive to light, which 
sends back a second time through tle axes of these cones and 
rods the rays of light that have already passed thtoygh them. 
This arrangement is of particular service to animals when the 
illumination is feeble, and it explains how the above-mentioned 
animals can distinctly see objects lying on the ground even when 
slightly illuminated, and consequently also at night-time. The 
second investigation on which Prof. Munk reported was -that 
made by Dr. Karlin on the vaso-potor nerves, It is well known 
that Prof. Goltz has, from experimenta] evédenca, laid gown the 
doctrine that the blood-vessels have ganglion-cells on or in their 
walls, which cause the blood-vessels to contract, and which are 
connected with the central organs by means of v&so-motor 
nerves which generally dilate but also occasionally contract 
the blood-vessels. The well-established fact that a section 
of a nerve, z.g. of the sciatic nerve, is followed by an expan- 
sion of the vessels in its tract was regarded by Prof. Goltz as 
the result of the action of the vaso-dilator nerves stimulated by 
the section, and the after occurring contractiqneof the vessels as 
the result of the action of the peripheral vaso-motor centres which 
in course of time attain the preponderance, This doctrine had 
received support from~Prof. Bernstein’s experiments, in which a 
great dilatation of the vessels was observed to occur, on‘stimula- 
tion of the divided sciatic nerve, in extremities in which contrac- 
tion of the vessels had been induced by a great lowering of the 
temperature, and consequently a strong dilatation of the vessels 
was caused by direct electrical stimuJation:of the nerve, Dr. 
Karlin repeated the above experiment, and found its results con- 
firmed only when very strong currents were employed ; when, 
however, weak or moderate stimulation was applied, a contrac- 
tion instead of a dilatation of the vessels took place. Accordingly 
the dilatation of the vessels on powerful stimulation is to be 
regarded as due to a paralysis, and the experimental evidence for 
the existence of vaso-dilator nerves as inconclusive. 
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i AUGUSTUS DE MORGAN * 
Memgir of Augustus de Morgan. By his Wife, Sophia 
Elizabeth de Morgdn. With Selectens from his 
Letters. (London : Longrmns, 1882.) 

E MORGAN is cerfainly no commonplace man.” 

Whenever we read this sentence in Crabb 
Robinson's Diary we wonder how so acute an observer 
could have penned it. No one who has read the shortest 
article by De Morgan, or who has been in his company 
for however short a time, bug would say that he was the 

. very Opposite of camtmogplace. Indeed the Diarist him- 

self elsewhere records “De Morgan called. He is the 
only manewhose calls, even when interruptions, are 
always acceptable. He has such luminous qualities, 
even in his small talk.” This last testimony all who 
knew De Morgan will accept as true. Though nearly 
twelve years have.passed away.since the death of this 
eminent matimé@tician and logician, no account, so far 
as we know, has been given of his life and writings, save 
the appreciative notice by the late Prof. W. Stanley 
Jevons—wtwhose writings so amply testify to the influence 
De Morgan’s teaching exercised over him—in the present 
issue of the Encyclopædia Britannica (vol. vii. pp. 64-67; 
1877), and the interesting sketch by Mr. Ranyard in the 
Monthly Notices of the Royal Astronomical Society for 
February 9, 1872, vol. xxxii, (erroneously cited as vol. xxii. 
in Jevons’s article). It was, however, well known that a 
“life” was being drawn up by Mrs. De Morgan. This 
is the work now before us, in the preface to which the 
writer says, “my object has been to supply that part of 
my husband’s life, the material for which would not be 
within the reach of another biographer.” 

Augustus De Morgan was bom in the year 1806 (Mrs, 
De Morgan is not more explicit, but we leain incidentally 
from a letter—p. 394—that the exact date was June 27) 
at Madura, in the Madras Presidency? "His father was 
Lieut.-Col, De Morgan, who had held staff, and other 
appointments at several®stations in India. Other mem- 
bers of his father’s family also distinguished themselves 
in the-service of the East India Company. Huis mother 
was the granddaughter of James Dodson, F.R.S., author 
of the Antilogarithmic Canon and other mathematical 
works," a friend also and pupil of De Moivre; from her 
he appears to have inherited his musical talent (‘‘his 
delightful flute”) and his mathematical power. From his 
mother too we are told that De Morgan inherited his love 
of a city life.’ 

When Augustus was seven months old* the family 


1 De Morgan was proud of his birth i? the sacred city of Madura, and at 
one time longed to visit his native country his doing so when young 
was prevented by his defect of sight. From his birth both ze were affected 
with the ‘sore eye ” of India, and the left was saved (pp 22, 

2 He was also mathematical master at Christ’s Hospital, andi in connection 
with this “blot on the escutcheon,” De Morgan writes that when quite a 
boy he asked one of his aunts “who James Dodson was,” and 1eceived for 
answer, ‘‘we never cry stinkeng fish.” He had to wait a few years to find 
out that his great-grandfather was the only one of his ancestors whose name 
would. be held d deserving of record 

m p the “ Budget of Paradoxes” (p 82) De Morgan applies to himself 
the lines :— 





e 


(13 


“ Ne’er out of town; ’tis sucha horrid life; 
But duly sends his family and@wvife.” 
The memoir gives frequent illustrations of his dislike for even a short stay ine 


the. country (Pp 79, 94, 234). 
4 In the Mont. hiy Notices “three months old’? would appear to be 


incorrect. 
VoL. xxvi1.—No. 688 








2I 7 
came to England, and first settled at Worcester, but sub- 
sequently took up their residence at Barnstaple, and other 
towns in the West of England., Aft& two or three 


"| journgys backwards and forwards, the father left Madras 


in 1816, having been ordered home 1ll with liver com- 
plaint, and died off St. Helena, leaving his widow with 
four surviving children. De Morgan gives in a half 
serious, half humorous way the idea “the victim” 
retained of his early schooling. At four years he learnt 
“reading and numeration” from his father. He always 
spoke gratefully of his,father, but doubtless what he has 
written in his paper “On Teaching Arithmetic,” had its 
rise in this early experience, “ it is a very common notion 
that this subject is easy; that is, a child is called stupid 
who does not receive his first notions of number with 
facility . . . the subsequent discoveries of the little arith- 
metician, suchas that six and four make thirteen, eight, 
seven, anything but ten, far from giving visions of the 
Lucasian or Savilian chairs, are considered tiresome, and 
are frequently rewarded by charges of stupidity or inatten- 
tion... . Irritated or wearied by this failuie, little mani- 
festations of temper often take the place of the gentle tone 
with which the lesson commenced, by which the child, 
whose perception of such a change is very acute, is 
thoroughly cowed and discouraged, and left to believe 
that the fault was his own, when it really was that of his 
instructor.” ` 

When about nine years of age the Rev. J.°L. Fenner 
was for.a short time his teacher; from him the boy 
““learnt his first—fortunately not his last—notions of 
Latin and Greek, with some writing, summing, how to 
mend a pen, and the first four verses of Gray’s ‘ Elegy,’ 
with a wonderful emphasis upon the ‘moping owl.’ He 
thinks, too, that ‘he pitied the sorrows of a poor old man’; 
but on this his memory is not so clear”! At Taunton, 
under the Rev. H. Barker, he was taught Latin, Greek, , 
Euclid, Algebra, and a little Hebrew. Of his last teacher, 
the Rev. J. Parsons, of Redland, near Bristol, De Morgan 
always spoke with respect. “It was strange that among 
so many teachers the germ of mathematical ability should 
have been so long unnoticed. It could not be quite 
latent or quite unformed in the brain of a boy of 
„fourteen ; it can only be supposed that the routine of 
school teaching smothered and hid it from observation.” 
It was whilst at Taunton that a friend, seeing the boy 
very busy in making a neat diagram with ruler and com- 
passes, asked him what was to be done. He said he was 
drawing mathematics. “Thats not mathematics,” said 
his friend ; “come and I*will show you what ds.” The 
lines and angles were rubbed out, and the future mathe- 
matician, greatly surprised by finding that he had missed 
the aim of Euclid, was soon intent on the first demonstra- 
tion he ever knew the meaning of. De Morgan Himself 
writes of this time, “On referring to my own experience 
I find that I have always had the image of ‘length with- 
out breadth.’ J remember when I first opened Euclid, at 
thirteen years of age, I am sure I had no bias to admit 
any thing which should make mathematics ‘exist as a 
science’: for I should have been better pleased if it had 
not existed at all, science or no science. I thought I had 
studies enough ; and Walkingame, who I understood was 

* “Recollections by Mr. De Morgan,” Appendix to Crabb Robinson’s 

Difry, vol, 111. p. 540 
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a cousin of Euclid, had given me no prejudice in favour 


. of the family. But in the first glance at the book, when I 


came to ‘a linesis length without breadth,’ I felt that I 
shad gained expressién for an idea which I distinctly 
possessed by image, but could not have put into Words. 


_ And so, in a small way, I found that geometry did exist 


as a science,” 1 
Before’ we leave these records of his school-days; we 


. will cite some further remarks on the modes of instruction 


then in vogue—which, by his books, he more than any 
other writer helped to improve. When a boy arrives at 
school, “ he is taught to sey the table of numeration, and 
then proceeds through a number of rules . . . which, if 
he understand, it is well, but if not, nobody carés. .. . 
As to the reasons for the rules, the pupil cannot trouble 
his head (to use a common term for that much-avoided 
‘operation, thinking) about them, not knowing whether 
there are any at all, or. whether the rules themselves 
came from the moon, or are a constituent part of that 
wisdom of our ancestors about which he sometimes hears. 
Should there be any natural defect in his mind, owing to 
which he finds it difficult to produce a correct result, 
knowing neither what he is to do, nor how to do it, there 
are several approved methods of proceeding. The best 
of these, unfortunately now somewhat exploded, is a 
flogging ; which works on a principle recommended by 
physicians, of curing a disorder in a part which cannot 
be got at, by producing one in another which can. Next 
to this, comes the method of keeping the patient from all 
recreation until he has done what is required of him, it 
being considered the same thing in the end, whether he 
cannot work for want of means, or will not from want of 
application. It has been suggested to teach the principles 
involved in the rules, and thus to render the pupil their 
master .instead of their slave; but to this plan, inde- 
pendently -of its being an innovation, there are grave 
objections,” 2 

At the age of sixteen years and a half he entered at 
Trinity College, Cambridge, and in 1825 gained a Trinity 
Scholarship. Devoting much of his time to music and 
to a rather wide range of reading (he had always “an 
insatiable appetite for novel-reading . . . let it be good 
or bad in a literary point of view, almost any work of 
fiction was welcome, provided it had plenty of incident 
and dialogue, and was not over-sentimental ” ?) he failed 
to attain the highest place in the Tripos, but came out 


: Fourth Wrangler*in 1827. Mrs. De Morgan notes that this 
:failure, in a “possibly fallacious test, was his own early, 


but unintentional, protest agaigst competitive examina- 
tions, for’ which he felt excessive disapprobation even 
before his experience as a teacher showed him not only 
their mischievous effect upon mind and health, but their 
insuffieiency to determine the real worth of a candidate 
for Honours (pp. 18, 56, 169). In connection with this 
subject we may mention that he had a great objection to 
marks in looking over examination papers. He said he 
could judge of the merits of the competitor from the whole 

1 On Tafinity; and on the Siga of Equality.” Camb. Phil. Sot Trans., 


vol xi Part r. M . wae - 
2 From a paper “On Mathematical Instruction,” which, with four other 


| papers by De Morgan, is reprinted (from the Quarterly Fournal of Educa- 


tion) in the Schoolmaster, vol. ii., 1836. The five papers ampl¥ repay 
perusal even at the present date. . . ' 

3 In reference to this period of his life, he writes (1869, mw. 393), “ I read 
an enormous deal of fiction-all I could-get hold of—so my amusement was 
aot all philosophical.’’ ‘ F ° 


work, but he could not veckon it up by marks, and he ` 
always refused to examine in this way. - : 

Having constientjus scruples abouts the doctrines of 
-the Established, Churgh, he was prevented from proceeding, 

to his’ M.A. degree and from sitting for a Fellowship, to’ 
which he would doubtless have been elected. ‘A ¢trong 

‘repugnance tô any sedtarfan restraints upon the freedom 
of opinion was one of*De Morgan’s characteristics 
throughout life.” A further” career at the University 
being thus closed against him, and having abandoned 
the study of medicine, he turned his thoughts to law, and 
entered at Lincoln’s Inn. The establishment in 1828 -of 
the London University—now University College—however 
gave him the opportunity of leaving the study of the Law, 
“ which he did not like,” for the te&ching ands pursuit of. 
science. At the age of twenty-two, though much younger 
than any of the other thirty-one candidates! fer the post, 
he was unanimously elected to the Chair of Mathematics. 
From this time, with the exception of an interval of five 
years,? he devoted himself with the greatest assiduity to 
the duties of the post until his final resignation in 1866. 

It has been frequently remarked thae DE Morgan was 
unrivalled as a teacher of mathematics, and certainly no 
teaching in our University experience ever approached 
his in the faintest degree. Mr. Sedley Taylor writes :— 


De Morgan regularly delivered four courses of lectures, 
each of three hours a week, and lasting throughout the 
whole academical year. He thus lectured two hours 
every day to his College classes, besides giving a course 
addressed to schoolmasters in the evening, during a 
portion of the year .. . De Morgan wasefar from thinking 
the duties of his chair adequately performed by lecturing 
only. At the close of every lecture in each course he 
gave out a number of problems and examples illustrative 
of the subject which was then engaging the attention of 
the class... His students were expected to bring these to 
him worked out. He then looked them over, and returned 
them revised before the next lecture. Each example, if 
rightly done, was carefiflly marked with a tick, or if a 
mere inaccuracy occurred in the working it was crossed 
out, and the proper correction inserted. . If, however, a 
mistake of pré@iple was committed, the words ‘show me’ 
appeared on the exercise.? The student so summoned 
was expected to present himself on the platform at the 
close of the lecture, when De Morgan wouldecarefully go 
over the point with him privately, and endeavour to clear 
up whatever difficulty he experienced. The amount of 
labour thus involved was very considerable, as -the 
number of students in attendance frequently exceeded 
one hundred. . . . The claims which University or 
College examinations might be supposed to have on the 
- studies of his pupils were never allowed to influence his 
programme in the slightest degree. He laboured to form 
sound scientific mathematicians, and, if he succeeded in 
this, cared little whether his pupils could reproduce more 
or less of their knowJedge on paper in a given time >.. 
all cram he held in the. most, sovereign contempt. I 
remember, during the la8t ‘week of his course whic 
preceded an annual College examination, his abruptly 
addressing his class as follows: ‘I notice that many’ of 
you have left off working my examples this week. - I know 
perfectly well what you are doing ; YOU ARE CRAMMING 
FOR THE EXAMINATION. But I Will set you such a 
paper ag Shall make ALL YOUR CRAM of no use’... . De 


aor Ef ke y’ TARS AE: 
7 Ina letter to Sir J. Herschel, August 9, 1862 (p. 312), De Morgan says,’ 
“I was picked out ae fift candidates”? oe mea) ts a 
2 In consequence of a dis#greement with the Council he resigned his Pro- 


x FER July 24, 1831. On the death of his successor, in October, 1836," 
e 


As requested to resume his office, and did so. 
placed in a case of pigeon-holes hung on the wall 


-3 The exercises were 
athematical Theatre. 


near the entrance to the 


a 


Fan. 4, 1883] ; 


. 


_ NATURE 


. 219 





Morgan’s exposition combined excellences of the most 
varied kinds, It was clear, vivid, and succinct—rich too 
with abundance of, illustration always at the command of |, 
enormously wide reading and an asfbnishingly retentive 
memory. A-voice of sonorous sweé@tness; a grand, fore- ' 
head, and a prafile of classic beauty, intensified the 
impression of commanding power which an almost equally 
complete mastery over mathematica truth, 2nd over the 
forms of language in which he so attractively arrayed it, 
could not fail to make uponshis auditors” (pp. 99, 100). 


~ His pupils’ affection, the memoir tells us, was not 


gained by any laxity of discipline, for he was strict, 
especially as to quietness and punctuality.) 

“Such arduous labours as these would amply suffice for 
the generality of teachers, butethe remainder of his time 
was occupied with oshér work hardly Jess exhausting than 
these. In May, 1828, he was elected a Fellow of the 
Astronomical Society, and in February, 1830, he took his 
place on the €ouncil. In 1831 he was elected Honorary 
Secretary ; in which position he entered with zeal, we are 
told, into every question brought before the Society, and 
his place was not a sinecure. -“ It is not easy to say how 
much of the us€fulifess and prosperity of the Society . . . 
was due to his incessant energy and effort, and to his 
steady judgment at difficult junctures,” Though his con” 
nection with the Society lasted for some thirty years; he. 
would never undertake the office of President. “I will 
vote for and tolerate no President but a practical .astro-. 
nomer. ..~ The President must be’a man of brass—a 
micrometer-monger, a telescope-twiddler, a star-stringer, 
a planet-poker, ang a nebula-nabber.”? He was frequently 
employed as a consulting actuary, and bestowed also 
much time and labour upon the subject of the decimal 
coinage.’ 

` Passing from De Morgan’s public labours we hurriedly, 
glance at him as a writer, and here we cannot do better 
than’ quote Prof. Jevons: “From the above enumera- 
tion” of his mathematical and I8gical writings, “it will 
be apparent that the extett of De Morgan’s literary and 
scientific labours was altogether extraordinary ; nor was 
quality’ sacrificed to quantity. On the contrary every 





and no writer can be more safely trusted in éverything 
which he wrote. It is possible that his continual efforts 
to attain completeness and absolute corsectness injured 
his literary style, which is ‘wanting in grace ; but the esti- ° 
matioi? in which his books are held is shown by the fact 
that they are steadily rising in market price. Apart from 
his conspicuous position as a logical and mathefhatical 
discoverer, we may conclude that hardly any man of 
science in recent times has had a more extensive, though 
it may often be an unfelt influence, upon the progress of 
exact and sound knowledge.” - . 

His, love of books was intense :1 “the most worthless 
book of a bygone day is a record worthy of preservation.” 
Evidences of his minute acquaintance with all sorts of 
out-of-the-way works present themselves in almost all 
his writings, but are especially conspicuous in that won- 
drous repertory of wit and wisdom, the “Budget of 
Paradoxes.’ De Morgan’s peculiar dislike of conven- 
tional titles, “ which are not what they seem to be,” led 
him to decline the honorary degree of LL.D. of the Uni- 
versity of Edinburgh, and accounts for his not allowing 
his name to be ‘put up for the F.R.S? “ Whether 7 
could have been a Fellow, I do not know ; as the gentle- 
man said, when asked whether he could play the violin, 
‘I never tried.’” In fact, as he writes in the “ Budget,” 
he was a man who could not groove. 7 

The last occurrence connected with science which gave 
him pleasure was the foundation of the Londom Mathe- 
matical “Society. The idea of having such a ‘society 
occurred to his son George and Mr. A, C. Ranyard, and 
on their mentioning the matter *to Prof. De Morgan, he 
at once gave in his adhesion to their proposition, ‘and: 
with the countenance thus extended by himself and other 
leading mathematicians who were got together in reply to 
a circular issued by the two founders, the Society started 
into existence. Prof. De Morgan was the first president, 
and delivered at the first public meeting (January 16, 
1865).an interesting and characteristic address. He 
continued to take a warm interest in the meetings (being 
a vice-president for the last time in the session 1869-70) 


publication, was finished with extreme care and accuracy, until November 26, 1868, after which date severe illness 


* A student, who jomed the class in 1859, has put ‘at our disposal some 
notes he wrote during the session 1859-60: ‘The class begins at g o'clock, 
but however early we go the Professor is sure to be there Only once or 
twice have I been early enough to see him coming. He has a large head, 
bald at the top, and with a tremendous halo of hair round the crown. He 
wears a black cloth suit and a parson’s white neck-cloth. His coat is a 
swallow-tail, and his trousers, ath fob pockets, Scarcely reach his boots, of 
which the laces are often too long, As he shuffles along he seems to be 
counting the flagstones or rails, urged by a sort of centrifugal force to keep 
the outside kerb, as Dr Johnson used to do. In the lecture-room when the 
bell ha rung, he always goes through the same routine at commencing. 
First of all he takes out a large red silk p@cket handkerchief, with which he 
wipes his spectacles, he then readjusts them with the bridge upside down, 
and though he has only one eye he can see as keenly as another man with 
both. . He then turns back the cuffs of his sleeves, and, after passing his 
fingers through his hair, takes bis compasses in hgnd and looks round the 
room at his class.. He has been talking all the time, and by this is fairly 
launched on his subject. 7°. . He ofteneindulges in jokes with manifest 
gusto, The other morning he was illustrating a point, when he said,‘ This 
remynds me of an anecdote told me once by my old Cambridge tutor, Prof. 
Peacock. He had been for some time striving to instil into the mind of a 
rather obtuse student the difference between 4.7 and «4. At last he timidly- 
ventured to refnark, “ ‘I think, now, Mr. A., you clearlysee the difference,’ ” 
‘Yes, I think I do, but between us don’t you think, Professor, it is a need- 
less refinement ?”’ I think the part of his lectures I have most enjoyed has 
been his treatment of the Theory of Probabilities. In this he seemed to 
revel,” Then follow remarks similar to Mr. Taylor's, and he concludes: 
“ No Professor takes more pains with his class, and all through thé session 
he deposits, ın the Library, Tracts written by himself on the particular 
branch then in hand.” We have similar testimony from other quarters, 

*? A list of the offices he held is given (p, 270). æ 

3 He was never connected with any office, but his advice was sought by 

professionals whenever ther arose a  nodus vindice dignus.’”* 


Memoir, 


prevented his further attendance. The’end came on 
March 18, 1871, “just after midnight he breathed his 
last.” 5 ' i j 

In the Vacation of 1837-De Morgan married Sophia 
Elizabeth, daughter of William Frend. This gentleman 
was a member of the old Mathematical, and subse- 
quently of the Astronomical Society, had been Second . 
Wrangler, and a Fellow, ef Jesus College, Cambridge. 
He sacrificed good prospects as a clergyman to his con- 
scientious scruples about the doctrines of the Established 
Church, and was at this time Actuary ofthe Rock Life 


a: $ oo ~ e 

x He loved to surround himself, as far as his means allowed, with curious 
and rare books e revelled in all the mysteries of watermarks, title-pages, 
colophons, catch-words, and the like; yet he treated bibhography as an 
important science. ~ 

2 Why he did not care to “shine in the dignity of F.R.S ’—See 
“ Budget of Paradoxes,” p. 18, 
- 3 There is a new Mathematical Society, and I am, at this present writing, 
its first president. We are very high in the newest developments, and bid 
fair to take a place among the scientific establishments.” Then in contrast 
with the old Mathematical Society, “ But not a drop of liquor is seen at 
our meetings, except a decanter of water: all our heavy is a fermentation 
of symbols ; and we do not draw it mild,”"— Budget of Paradoxes,” p. 


230. m ad ‘ 
4 In the recent Presidential Address it was announced that a ‘De Morgan 
Memorial Medalg’ of the value of £10 would be awarded triennially by- 


A,A full account of his work in this direction occupies pp. 235-255 of the |*the Society. The first award to be made in November, 1884. 


. 
* 


_ 5 Monthly Notices, “at one o'clock in the afternoon.” 


220°° 


NATURE 


[ Fan. 4, 1883. 





Assurance “Office. The marriage was a most t kapy one, 

and surrounded by a family of seven children, of whom 

three at leastydied before their father, De Morgan 

eought his happiness as we have ende&voured to:show, 

in his home, amongst his books, and in the earne$t dis” 
' charge of his professorial and other duties.’ 

The @emoir is charmingly written, and abounds in 
graphic details, which bring clearly before the 1eader the 
picture of a simple, manly character that was unique in 
its idiosyncrasy. A prominent object in its production 

' has been to tell the story of the Professor’s connection 
with University College, and ‘of the events which led to 
his leaving it. “After the lapse of sixteen years I trust 
that the narrative will provoke no revival-of the some- 
what acrimonious controversy which ensued.’’ 

_ Another feature of the work is the selection from De 
Morgan’ s extensive correspondence with contemporary 
scientific men; these letters are full of interest, and 

abound in utterances characteristic of the writer. . Always 
effective and to the point, they are often very humorous : 
the humour, indeed, sometimes borders upon trifling, 

Instead of thinking that Mrs. De Morgan has exceeded 
due limits in her selection, we would .have welcomed a 
far larger number of specimens. On p. 333 De Morgan 
states that he had corresponded for thirty years with Sir 
W. Rowan Hamilton, but no specimens of the correspon- 
dence are given. In one or two cases Mrs. De Morgan 
has deviated from the general rule she laid down for her- 
self, and to this deviation we are indebted for some very 
interesting letters from the late Sir Frederick Pollock, 
which enlighten one as to what was required to be read 
for the Senior Wranglership at the beginning of the 
present century. Is‘ it too much to hope that another. 
volume may be issued containing a further selection from 
the correspondence, and also a few-of the more valuable 
of the early papers, such as those which appeared in the 


Fournal of Education, and in the Companion to the: 


British Almanac? We venture to give the following. 
extract from a letter we received under date May ‘15, 
1869, as an ordinary specimen of his writing to ome who 
had no special claim upon the writer:—“. . . I should 
decidedly object to the reference made to Barrow on the 
last leaf. ‘Dr. Barrow with an orthodox dislike to give 
unnecessary credit to a Moslem author has misled. . .. ” 
When: was there an orthodox dislike to Mahometans 


being discoverers in science? And what possible reason | 


is there for .imputing any such feeling. to Barrow, a man 
of most unimpeachable fairness, except in this, that when 
he had å congregation by the gears he would hold on for 
three hotirs until they prevailed on the organist. to ‘blow 
him down.’ He had lived among the Turks at Sthyrna 
and Constantinople, and was certainly not ill-inclined to 
a Mahometan, as such. But this much is ‘enough: the 
imputation is quite new, or nearly so, and should not 
appear without proof in the oditer dictum of an Historical 
writer who obviously makes it a theory to explain some- 
thing he has found. . BS.—I think that for one 
orthodox man who might be supposed likely to rob a 
Mahometan of geometry, I could find three who would 
have been more likely. to toss it. back again with the 
remark that such infidel stuff was only fi, for Mahound 
and his slaves?” ° = / 8 

A list of writings is appended. ' 








In this we notceghe 


following slips :—“ Elements of Arithmetic,” the dates 
should be “rst edition, 1830; 3rd, 1835”; on p: 403, in 
(18) for “ No. 3” read § 3 of (15) swpr@”; p. 404, in (18) 
dele “g,” and „in (@ for “Trigonometry” read “ Geo- 
metry’; p. 405, (5) should, of course, be # Pdr + Qdy+ 
Rdz” ; p. 406, in 1849, insert “Remarks” after # Sup- 
plementary "? in (1), a)? we think the dates are inaccu- 
rate ; p. 407, read “ Alfonsing,” 

We remark also that no account is taken of communi- 
cations to the Mathematical Society. These.were’ ten in 
number,.not counting the Opening Address, which forms” 
the first humber of the Society’s Proceedings. The only 
papers printed are ‘$A Proof that every Function hasa , 
Root” (No. vi., a mere noselet); “ Remark on paper by 
Mr. Woolhouse ‘« on General Nemerieal’Solutton’ ” (No. 
xiv.); and “On the Conic Octagram ” (No. x, pp. 26-29). 
In this last paper, occurs. the characteristic note: “ This 
presentation of the second hexagon was ‘actually sug- 
gested 'to me by observing that Blozse Pascal has two 
hexagrams, and the jocose inference that there ought to” 
be two hexagons in the theorem (giveth i in the paper), My. 
own names are both octagrams ; but though I bow before 
the coincidence, I have no suggestion to acknowledge.” 
There is a fairly full “Index of Names, &c.,” but we do 
not grasp the principle upon which it is. drawn -up, as 
some names are inserted and others left out. We failed 
at first to identify “Prof. John Adams” with “ Neptune” 
Adams, There are also the following corrections to be 
be made :—Read “J. Baldwin Brown,” “ Arthur Cayley” 
(both here and in the “Budget ofeParadoxes’’ the 
famous mathematician is called “ George”), Hanssen’ (for 


Haussen); Encke (for Hencke), Royal Society (insert the 


most important reference to p. 172), Sedgwick, Rev.'C. 
Simeon (not J.); insert John Taylor, p. 122, and dele “p, 
124” under Sedley Taylor. On p. 306 we presume v 
should be #, and on p.' 286, for 1866 read 18653 the 
present writer succeeded George De Morgan as téacher 
in the session 1865-66. * - R. TUCKER 
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FISHES OF S WIT. ZERLAND, > 
Faune des Vertébrés de.la Suisse. Par Victer Fatio, Dr. 


x 


Phil. Vol. IV. Histoire naturelle des Poissons, 1° 
partie I. Anarthropterygiens, - II. Physostomes-Cypri- 
nidés, 


8. pp. xiv. et 786, avec 5 planches. (oae 

et Bale : H. Georg, 1882.) e 
Ae an interval of nearly ten years Dr. Fatio has 

issued another volume of the series of excellent 
monographs, in which he gives the results of his researches 
into the vertebrate fauna of Switzerland. The first 
volume, published in the year-1869, contained the Mam- 
mals; the third (1872) the Reptiles and Batrachians'; the 
second, which will be devoted to Ornithology, being still 
in course of preparation. The one now published, which 
is the fourth of the series, treats of a part of the Fishes,. 
which class will be concluded in the fifth. 

No one who studies this volunte will be surprised at 
the long lapse of time which intervenéd between its 
appearance and that of the preceding. The author had 
not the advantage of being assisted in his work by.collec- 
tions already formed and available for the purpose, but 
had to collect the materials himself; a labour which, 
even in a small couptry like Switzerland, takes years to 


Fan, 4, 1883] > 
accomplish ; especially as, for comparison’s sake, he ex- 
tended his researches to the-fauna of the neighbowing 
countries. His Ueseriptigns are weld elaborated and com- 
piled from numerous observations; they include gall the 
variations of age, sex, season, locality, &c., and particular 
notice is taken of those modifications, by which Swiss 

- examples-seem to be distinguislied from those of Germany, 
France, Italy, &c. Thus, this work rises far above the 
level of a local publication, and is of as great a value to 
the student of European freshwater fishes, as to the Swiss 
naturalist. ees ‘ 

-The present volume treats of the Acanthopterygians 
and Cyprinoids only, 5 species of the former and ar of 
the latter being admitted as permanent inhabitants of the 
country. *Besidesg the author distinguishes 3 sub-species, 
many varieties, and 3 hybrids; he also refers in shorter 
chapters fo 13 other species and 6 hybrids, which are 
extra-limitaf, or may sooner or later be found straying 
into Switzerland.” This number of the freshwater fishes 
of Switzerland must appear small, when we consider. that 
it comprises representatives of four of the principal river- 
systems of Furdpge, viz. the Rhine, Rhone, Po, and 
Danube; and there is no doubt that this comparative 
poverty is due to the altitude of the country, freshwater 
Acanthopterygians and Cyprinoids being generally more 
developed in the less rapid waters of warmer low-lying 
countries. _The Rhine contributes the majority ; 20 out 
of the 24 species*- which inhabit the middle and lower 
sections of the river, ascending beyond the Falls of Schaft- 
hausen, The Rhone is inhabited by 24 species, but, 
singularly,.of these 11 only have been able to establish 
themselves above the Perte du Rhone, although the 
others freely enter the Saone or penetrate even into the 
upper Doubs, a river not included in Swiss territory. Of 
the 23, species found in the lower part of the Po, 15 reach 
the Swiss frontier; and this southern portion of the fauna 
is in its character so distinct ffom the northern, that 9 
only of these 15 species*are identical with Rhine fishes- 
Finally the fish-fauna of the Danube, whjch is stated to 
consist of 30 species, is represented in Switzerland by 3 
only, the great altitude of the river Inn proving a most 
effectual basrier to the dispersal of the remainder. More- 
over, these three species are common Central European 
types, and not peculiar to the Danube. 

The author has taken great pains to ascertain the 
extreme limits of altitude, to which the several species 
can attain in the Alps. Two only go beyond the height 
of 2000 metres, viz. the minnow and miller's thumb, 
which are still found at respectively 2400 and 2200m. 
The perch, the next in order, reaches an altitude of 2000 
m., all the remainder living at, or below, 800m. How- 
ever, several have been. successfully imported to altitudes 
varying between 1000 and 1709m., thus the carp, tench, 
rudd, roach, and chub. : 

Of the fishes described in this volume, we wish to draw 
particular 'attention to two which, belonging to marine 
genera, and evidemtly being of marine origin, have 
acclimatised themselves in thé fresh waters of Southern 
Europe, and penetrated into, or close to, the confines of 
Switzerland, viz. a goby (Godius Stuviatilis or martensii) 
eae second part of the Ichthyology is estimated to contain ‘about 2r 


* These and the following numbers refer to the Acanthopterygians and 
Cyprinords only. . 
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which has ascended the Po, and a blenny (Blenniu 
cagnata), which -occurs in abundance in Lago Maggiore 


‘as well as in the lake of Bourget in Savey. 


Hybrids are Comparatively scarce in Switzerland. The 
auth®r justly accounts for their scarcity by the physidal 
pecuharities of his country; snow-fed, rapid rivers are 
less adapted for their production, than the sl&ver and 
warmer waters of low countries, where a greater variety 
of species and a larger number of individuals are mixed 
together, sometimes within very narrow limits. 

The volume is illustrated by five well executed plates, 
three of which are devoted to osteological, dental, and 
dermal details. - 

The author of a thoroughly original work like the 
present, cannot fail to differ from his predecessors in 
questions of specific distinctions and numerous other 
points of detail, but it is our duty to testify to the fair and 
calm spirit, in which such questions are discussed and 
treated by him; and we hope that, before many years, 
we shall have the pleasure of announcing to our readers 
the completion-of so valuable a work as Dr. Fatio’s 
Ichthyology-of Switzerland. 


ni 


OUR BOOK SHELF 


By Robert K. Douglas. (Society for Promoting 
Christian Knowledge, 1882.) 


Ir may be said at once respecting this book that it is 

without exception the very best elementary work on 
China with which we are acquainted in any European, 
language. The author has resided for many years in 
China, and is in the forefront of the Chinese scholarship 
of our time; his work is, therefore, not only accurate, 
but it places the reader abreast of the latest researches.. 
One of the most remarkable of these is fully explained at 
pp. 359-60. - The Yih King, or Book of Changes, is the 
work for which the greatest antiquity is claimed by the 
Chinese. Some writers have placed it as far back ‘as 
between 300 and 400 R.C. However this may be, the key 
to its interpretation has been entirely lost, although the 
best native scholars of all ages, including Confucius him- 
self, have attempted to explain it. M. Terrien de la 
Couperie (assisted, we believe, by Prof. Douglas himself, 
though this fact is not mentioned), has succeeded within 
the last few years in showing that “instead of being a 
mysterious depository of deep divinatory lore, it turns out 
to be a collection of syllabaries such as are common ‘in 
Accadian literature interspersed with chapters of astro~ 
logical formule, ephemerides; and others dealing with 
ethnological facts relating to the Aboriginal tribes of the 
country; but all taking the form of vocabularies, and 
therefore as impossible to be translated in the sense m 
which every commentator, from Confucius downwards, 
has attempted to translate them as ‘Johnson’s, Diction- 
ary’ would be.” Although we possess innumerable volumes 
on subjects connected with China, we have not until 
now a thoroughly trustworthy book covering the whole 
ground ina simple elementary manner. Some volumes re- 
cently published for popular reading on the countries of the 
East exhibit such lamentable ignorance, that we can only 
“gasp and stare” at their. contents. Notwithstanding 
his own intimate knowledge of the subject, Prof. Douglas 
bas consulted almost all that we have in our literature 
relating ın any way to China, from Davis’s Chinese poetry 





China. 


.and Oppert’s Susian texts, down to recent numbers of 
-the English journals published in China. ‘The two last 


chapters—that on “ Language” and “ Literature”—are 
models of @lear and simple exposition of complicated, 


«| subjects. Another excellence of the book is what we may 


call its perspective. 


The writer does not thrust any par- 
ti€ular branch of his 


subject into undue prominence, to 
* 
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« 
the detriment of therest. The first chapter gives a brief 
sketch of Chinese history, the:second of the system of 
administration pwarious chapters are then devoted’ to 
popular customs, to education, medicine, music, dress 
and food, architecture, honours, names, superstitions, 
religions, &c. There is also an excellent map. To ‘the 
general reader who desires some accurate information 
respectthg a country which is coming nearer to us every 
day, or to the student who wants a vade mecum, no better 


volume can be recommended. 


1 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, - 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise io ensure the appearance even 
‘of communications containing interesting and novel facts.) 


On thé Occurrence of Great Tides since the Commence- 
ment of the Geological Epoch 


Mr, BALL says very truly that the fundamental question is, 
what traces of great tides ought weto expect to find if those 
great tides had really existed? Mr. Darwin says, coarse-grained 
rocks, and different forms of vegetation calculated to resist the 
action of the accompanying great winds. Mr. Ball, in reply, 
remarks that high tides in the Avon are accompanied by fine 
He thinks with others that the high.tides would 
have produced a vastly greater amount of sediment than is being 
formed at present. I quite agree with Mr. Ball about the fine 
sediment, But I am not at all clear that high tides mean great 
marine denudation. By far the largest portion of the. work 
done by the sea as a denuding agent is due not to the wearing 
action of currents, or to the pounding of-materials on a beach at 
low water, but to the direct action of the sea on the cliffs. This 


_ force is estimated as about a ton per square foot on the average 


in winter, on the west coast of Great Britain. This undermines 
the cliff at the sea level, and then the top part falls partly by its 
own weight, but still more through the effect of the air com- 
pressed in the caves and cracks, which by its elasticity spread 
the blow over a very large surface through the crack and joints 
of the rock. Now to undermine cliffs with a given force of 
wind and wave, it seems clear that the maximum effect would be 
produced where the tides are very small, for there the force is 
constantly applied at the same spot. With a rise and fall of 
100 feet, each portion of the cliff would be subjected to the force 
of the waves for so short a time that in all probability caves 
would never be formed at all, and the height of the tide would 
be an actual protection to the land. Asa matter of fact, those 
places where the tides are highest show, as far as I know, no 
signs of excessive denudation. I spent two days last year on 
the Bay of Fundy, where the tides are bigher than anywhere in 
the world, and I was very much struck with the absence of any 
evidence of great denudatioa due to the tide. The cliffs at the 
Joggias are abotlt high-water mark, with a long beach which 


' slopes very gradually. The force of the waves, such as they 
_ are, is spent in hammering this beach and grinding it into fine 


; tection. 


sand and mud; the mud is carriéd, about in suspension by the 
tide, and the sand is shifted about, but the denuding effect is 
exceedingly small, The consequence is that the cliffs are 
pounded by the waves for such a short time each tide that they 
suffer mainly from atmospheric denudation, the sea doing little 
more than keeping their base clear, and in many places not even 
doing that. 

. Similar phenomena are presented by the hizhest tides in Great 
Britain—tho:e on the Severn. Here at Clifton on the Avon 
the tide rises 30 feet; there are no waves; the banks are 
covered with a thick coating of mud and denudation is nil. 
At Aust Clif, again, on the Severn, where the soft red marls are 
peculiarly liable to erosion, the height of the tide is again a pro- 
The cliff is about high-water mark, and the force of the 
waves Is expended onthe beach. The case is the same at Watchet, 
and a good many other places oa the Severn. eI do not know 
of any part of the Severn remarkable for excessive denudation, 
owing to the-high tides. There is a strong resemblance between 
the Bay of Fundy and the Severn: there are the cliffs at htgh- 





1 





water mark, the same long beaches, the same shifting sands and 
mug in suspension ; similar causes have produced similar results. 
In narrow inlets Hke the Bay of Fundy and, the estuary of the 


Severn, these igh tide mean rapid currents and small waves; ’ 


but algug shores freelytxposed to the’ ocean, the highest tides 
might be accompanied by very feeble currents. But if, as Mr. 
Darwin says, the high tides were actompanted by tradg winds 
about 3% timeseas strongms the preseħt ones, the battering power 
of the waves and the strength of the currents would be very 
greatly increased, and plains of marine denudation, it might be 
supposed, would be very rapidly Drmed. What would be likely 
to happen if such winds and waves began now to act on our shores ? 
Should we have reason to expect that England would in a com- 
paratively short time disappear beneath the waves? A very rapid 
destruction of our present cliffs would undoubtedly begin, though, 
as I pointed out before, this would be attributable mainly to the 
wind, and not to the tid®; the cliffs would be driven back to 
about the ordinary high wat& mark, Jeaving a long shelving 
beach extending to a few feet below*the low water mark. The 
cliffs would then for far the greater portion of each tide be entirely 


free from marine denudation, and their rate of wasting would. 


depend on the power of the sea to tear up the long solid sloping 
beach, and restore comparatively deep water at the base of the 
cliffs. But this process is an exceedingly slow one, because 
there can be no undermining or assistance from compressed air, 
and I should anticipate that marine denudation would then be 
actually slower than it is at present. Thege wanld, of course, 
be abundance of very fine sediment fotmed during the first 


wearing back of the cliffs by the grinding of the materials ` 


between tide marks; but when ınce the cliffs had reached the 
high water line, the amount of sediment would depeng chiefly on 
the amount of atmospheric denudation, supposing that the sea 
kept the base of the cliffs clear. We should, in fact, have a 
repetition of the phenomena presented to us now by the Bay of 
Fundy and the Severn, Thus far, then, it seems to me that no 
argument can be drawn from the fineness of the early sediments 
against the existence of high tides in the Geologic period ; nor, 
on the other hand, does the quantity of sedigent seem to me a 
strong argument in favour of it. But Mr Darwin’s argument 
that the vegetation of the Carboniferous period could not possibly 
have held out against the violent winds which necessarily accom- 
panied these high tides seems to me unanswerable. One has 
only to reflect on the effect preduced by our present winds to 
feel convinced that if the winds and tides went together they 
were certainly Pre-Carboniferous, and almost equally certainly 
Pre-Devonian. J. G. GRENFELL 
Clifton College, December 29, 1882 i ‘ 
: nL) 


Sir George Airy on the Forth Bridge 


As Sir George Airy’s last letter may, like his first, provoke 
replies from distinguished American and continental engineers, 
it may save your correspondents’ time and your ofvn valuable 
space if I add a few final words in explanation. 

1. Sir George says :-—~‘‘ The danger of buckling in a hori- 
zontal direction with a length of 340 feet, remains undiminished 
unless it is counteracted by bracing unknown to me.” Now 
Sir George evidently has forgotten that some time ago he was’ 
furnished with photogra, hs of a large model of the bridge taken 
with the view of showing the said bracing, and that his attention 
was specially directed to the point. 

2, Sir George thinks ‘‘it desirable that attention should be 
called to the magnitude of the forces concerned,” and speaks of 
a_wind-pressure of 75 tons, and an end-pressure of 600 tons. 
Now he clearly has forgotten that before he wrote his first letter 
a ‘stress diagram” was sent to him, on which it was noted 
that the wind-pres.ure prowded for was 2207 tons on each 
span, and that the estimated end-pressure on the strut referred 
to was 2380 tons, ee 

3. Sir George holds the engraver responsible for some of the 
alarmist statements in his first letter, I must remark, therefore, 
that it was pomted out that the bridge would have been perfectly 
safe had the detail, of the desisn been as he assumed. For 
evidence that a 340 feet tubular strut of 12 feet diameter 
would fot fail in the manner stated by him, be was referred 
to Hodgkinson’s experiments as published in the Philosophi- 
cal Transactions, and @lark’s work on the Britannia bridge; and 
further, he was lent the Transactions of the American Society 
of Civil Engineers for last year, containing the most recent 
experiments on long wrought iron columns. Any or all of 
these documenta would, have shown him that the Forth bridge 


Fan. 4, 1883] - _ | NATURE ; "223 











































in plains and valleys, due to radiation, and a very Wigh tempera- 
ture and Jow humidity on isolated mountains, due to descending 
currents of air. . i 

These conditions are best realised durii? protracted and 
considerable antic$clones, and it was Prof. Hann’s merit to have 
explamed this fact.” The exceedingly protracted anticyclone of 
December, 1879, in Central Europe, was especially favourable 
to the proof of the existence of descending ‘currents, as the cold 
was great in the valleys, even in the high ones, like the Engadine 
and the Davos, but the air was warm and very dry on isolated 
mountains. An example from the best mountain observatory 
of that time, the Puy de Dôme, and the foot of it, will suffice, 


uine days, December 20-28, 1879, at 6 a.m, 
r Relative Amount of 
Feet. , ` Temp F. humidity Cloud 


Puy de Dôme, 4813 «gw 388 .. 38 m T3 

Clermont (base) 1273... 82 4. OF n 07 

There is all reason to think that in these days there was no 
saturated stratum of air even considerably above, say the Puy de 
Dôme. : 

I must remark that Prof. Hann, in his last work, “Der Fohn 
in Bludenz,” does not sustain his former opinion that great 
precipitations on the windward side of mountains is necessary to 
the appearance of a foehn on the leeward side. His opinion 
now is, that a considerable barometric gradient and the drawing 
in of air from considerable heights are alone necessary, for even 
if the air on the mountains is not abnormally warm, it will come 
down warm and relatively dry, ` ; A, WokIKOFF 

Ofizerskaja, St. Petersburg, December 15-27, 1882 


struts, even if arranged as he first conceived them to be, could 
not have failed by flexure during the wildest hurricane, ; 

_4. Sir George figds fault with the connection of the brackets, 
and ‘ean hardly imagine that trains c8uld be 1un through, at 
speed.” I should have been pleased tothave explainedghe con- 
nection to Sir George, but he has not sought to know afything 
about ghe details of the bridge, and, I am sure, would be much 
puzzled to give your readers even the vaguest posgible description 
of the connection, which he nevgrtheless stigmatises as * not 
very perfect.” š ~ : ` 

In conclusion, as Sir George has not done so himself, I would 
warn any young student who may have read the investigation 
contained’in the appendix tothe first letter, that the methods 
therein proposed would lead to an over-estimate of the strength 
of struts of ordinary proportions by from 200 to 300 per cent. 
This warning is the more necessary, as the general tenour of Sir 
George Airy’s letter might make a studé@nt imagine that he erred, 
if anything, in thg diregtion of ®xcess of caution, whereas the- 
application “of the pfinciplés laid down by him would, in the 
case of the Foth bridge, resnit in the compression members 
being made enly one-third of the strength considered expedient 
by Mr. Fowleg and myself. B. BAKER 

2, Queen Square Place, Westminster, S.W. ~ 

P.S,—It may interest some of your readers to know that the 
maximum force recorded during recent storms by our wind 
pressure plates at the Forth has been 20 Ibs; per square foot, 
upon the smiaHeand light plate having fan area of 2 square feet, 
and 124 lbs. upon the large and heavy one, with an area of 
300 square feet. The same ratio holds good down to pressures 
of 2 lbs, per square foot, and it appears pretty certain that the 
higher blasts are of such momentary duration and of such 
unequal distribution, that even a small sized railway bridge 
could never experience ordinary anemometer pressures. Other 
reasons for a reduced pressuré on’a large surface have been ad- 
vanced by Dr. Siemens in a recent number of the Comptes Rendus, 
Nevertheless, in this instance of the Forth bridge we have assumed 
that a 56 lbs. hurricane will act simultaneously over the whole 
width of the Forthp with a resultant lateral pressure of no less 
than 80c0 tons upon the main spans. We have furthér assumed 
that the-said hurricane might blow down one side of the Forth, 
whilst a dead calm prevailed on the other side, and have even 
provided for the twisting action upon the piers and superstruc- 
ture due to a 56 lbs. hurricane blowing ug the Forth on one 
side, and-dowz it on the other. To ascertain what lateral pressure 
a 56 Ibs, butricane would cause, we tested, both in dir and in 
water currents,a large model of the bridge, with cross-bracing 
complete, and ascertained its equivalent in square feet of flat 
surface. Under any of the@onditions of wind pressure enume- 
rated above, combined with any distribution of the rolling load, 
the resultant stresses upon superstructure, holing down bolts 
and piers will be far within the safe working limits as determined 
by our experiments upon the respective materials.—-B, B. 





The Fertilisation of the Speedwell 


I FEAR that Dr. H. Muller’s-‘passage in Schenk’s ‘‘ Hand- 
buch ” would occupy too much space to be given here in full; 
but I can condense what he says into a few lines. . Dr. Muller 
takes the Veronica chamadrys as representing a type of flowers - 
in which the anthers have to be brought into a position to strike 
the body of the insect by the action of the insect itself. He 
finds the same arrangement in the V, wrticafolia, These flowers 
are visited by insects of various kinds, but their stiucture is, he 
thinks, explained only by what takes place when they are visited 
by Syrphide. When one of these insects visits such a flower, 
it hovers for some seconds before it, then settles upon the lower 
lobe of the corolla, without noticing the style which is coloured 
like the corolla, and which is now under the insect’s body. It 
then crawls higher to reach the nectary, and in doing so bends 
down the stamens—-which are also coloured like the corolla— 
until the anthers strike egainst the under part of the insect’s 
body. The pollen thus obtained is carried to another flower, 
and brought into contact with the stigma when the insect first 
alights ; and fresh pollen is again obtained by the attempts to 
reach the nectary. Dr. Muller either knows from observation 
or assumes that in the F, chamedrys anthers and stigma are 
mature at the same time. ` He attaches importance to. the fact 
that both stamens and style are coloured like the corolla, and 
therefore appear to escape the observation of the insect ; and the 
thinness of the base of the stamen is also noticed by him as one 
feature in the adaptation of the flower to the visits of Gyrphida. 
He does not refer to the looseness of the corolla. Mr, Stapley’s 
suggestion that this may play some part in the work of cross- 
fertilisation is an ingenious one, and calls for further research. 

‘As to the VAedera@folia, Dr. Muller mentions it as one of the 
plants that have a tendency ® keep their flowers half-shut in 
cold and rainy weather, and thus to become cleistogamous. 

` I am sorry that I misunderstood Mr. Stapley’s first letter upon 
any point; but he has misunderstood mine also, if he thinks I 
-was not aware he wished to call attention ‘‘to the adaptation of 
the flower for cross-fertilisation.” JI wrote as briefly as I®could, 
and naturally assumed that he would understand I was not 
thinking merely of the fact that Diptera drew down the 
stamens. k ARTHUR RANSOM 

Bedford, December 23, 1882 _ . 





Altitude and Weather 


In NATURE, vol. xxvii. p. 176, you natice the remarkable 
warm and dry weather September 21 last on Ben Nevis, during 
an. anticyclone, and, as at the foot the air was relatively cold 
and humid, you see in the heat and dryness on the mountain an 
effect of descending air currents. In this you are quite right, but 
I do not think you are right in estimating that this air was 
saturated at a certain height abovg Ben Nevis. The fact is this: 
the increase of temperature from a certain height above sea-level 
to the latter being de facto much less than the dynamical increase |, 
of a stratum of-air, due to compression sinking down, a down- 
ward current of -air will be generally warm, and relatively dry. 
It does not matter if it sinks along, the slopes of mountains (as 
the foehn), or vertically, as modern meteorology considers it to 
be the case in anticyclones. There is only one great difference : 
the ‘air currents down a ‘slope may be, and often are, very 
vidlent, and only when they are so, their relative heat and dry- 
ness are felt, while the downward currents in an anticyclone are 
ro gentle that they are*seldom felt or directly registered, and 
that mostly the thermometer and hygrometer are our only means 
of detecting them. On account of their slow motions, the effect 
of these downward currents during anticyclones is little felt in 
valleys and plains, as (1) they are even more retarded near great 
land surfaces; (2) in the colder time of tle year, especially when 
the ground is covered with snow, the radiation from the stil 
lowers the temperature of the lower strata. Thus during anti- 
cyclones in winter a very low temperaturesis generally experienced 


THE SACRED TREE OF KUM-BUM 


THE dissipation of illusions is always a little painful, 
ven after repeated ‘experience of the process. I 
must ears then, to some feeling of injury at learning 


from Mr. Keane’s interesting review in NATURE, vol. 
= % Zertschr fiir Meteorologie, p. 129, 1876. 
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‘xxvii. p. 171, that Huc’s “ tree of ten thousand images” 
is nothing more than a common white lilac. Myths of 
this kind I havegenerally found to have some substratum 

‘of fact at the bottom. They can be sationalised, and 
mere explosion does not seem to be a satisfactory way of 
getting rid of them. 

Now our knowledge of the indigenous vegetation of 
China if painfully limited. An immense portion of the 
flora is doubtless gone beyond recovery in the cultivated 
districts. Remnants of- the primitive, wide-spreading 
forest remain, however, in the precincts of temples and 


monasteries, and these woods have always- yielded ' 
It had ; 
seemed, therefore, little short of certain that the sacred 


novelties to botanists who have eyamined them. 
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in Hongkong I believe many of the endemic species are 
represented by but a few individuals. It may well have 
died and been*replaced by a lilac, and the genuine 
markings by the fudged-up itage of Budha “etched 
with sølne acid on the leaves.” 
_It is disappointing that Szechenyi’s expedition seenis 
to have done nothing for botany. As Grisebach®* says, 
“ We can onl¥ guess at the richness of the Chinese flora.” 
Every now and then some 8ne is induced to collect a few 
plants, and almost invariably fhey contain something new 
to science. A more extended knowledge of Chinese 
plants is now essential to a right understafiding of 
the phyto-geographical facts of the north temperate 
flora. Unfortunately, the numerous Europeans who visit 


tree of Kum-bum would be something of considerable | China are occupied ya political, religious, or commer- 


scientific interest if specimens of it could be got hold of. 
The only edition of Huc at hand to refer to is Hazlitt’s 
translation, published by Thomas Nelson and Sons in 
1856. The well-known account of the tree will be found 
on pp. 324-6. According to Huc, the namé Kum-bum, or 
as he spells it, Koun-boum, consists of “two Thibetan 
words signifying.ten thousand images, and having allu- 
sion to the tree which, according to the legend, sprang 
from Tsong-Kaba’s hair, and beais a Thibetan character 
on each of its‘leaves.” Now, according to~ Kreitner, as 
«quoted by Mr. Keane,“ the Abbé Huc tells us that its 
leaves bear the natural impress of Buddha’s likeness and 
‘of the Thibetan alphabet.’ As a matter of fact, he does 
_not say anything hke this. What he does-say is as 
follows :— A 
“There were upon each of the'leaves well-formed 
Thibetan characters, all of a green colour, some darker, 
some lighter than the leaf itself. Our first impression 
| was a suspicion of fraud on the part of the Lamas, but, 
. after a minute examination of every detail, ‘we could not 
, discover the least deception. The characters all ap- 
peared to us portions of the leaf itself, equally with its 
. veins and nerves; the position was not the same in all; 
„in onë leaf they would be at the top of the, leaf, in another 
in the middle, in a third at the base, or at the side; the 
younger leaves represented the characters only in a 
partial state of formation. The bark of the tree and its 
: branches, which resemble that of the plane-tree, are also 
‘covered with these characters. When you remove a 
„piece of old bark, the young bark under it exhibits the 
individual outlines of characters in a germinating state, 
and, what is very singular, these new characters are not 
, unfrequently different from those which they replace.” 
Of the tree itself as Huc saw it some forty years ago, 
he gives the following account :— e 
“ The tree of the Ten Thousand Images seemed to us 
‘of great age. Its trunk, which three men could scarcely 
embrace with outstretched arms, is not more than eight 
feet high; the branches, instead of shooting up, spread 
' out in the shape Of a plume of feathers, and are extremely 
bushy; few of them are dead. The leaves are always 
green, and the wood, which isof a reddish tint, has an 
exquisite odour, something like that of cinnamon. The 
' Lamas informed us that in summer, towards the eighth 
moon, the tree produces huge red flowers of an extremel 
beautiful character.” ; : 
Haalitt’s translation contains two woodcuts, one (p. 
325) of the tree with its canopy, the other (p. 369) of a 
, leaf with its markings. What the history of these illus- 
trations is, there is nothing to show; Huc’s book in the 
original French had, I think, none. The leaf with its 
‘markings. has a by no means impossible appearance ; 
whether the markings are like Thibetan characters, I can- 
not say. The outline of the leaf is not unlike that of a 
‘fuchsia, but it would not pass for a lilac. 
I suspect, then, that there really was in Huc’s time a 
tree with markings on the leaves, which thé imagination 


of the pious assimilated to Thibetari characters. Perhaps |e 


it was the last local relic of some unknown endemic trae; 


cial business, with little fime for subsidiary pursuits. 
But any of them who may chapceetg read these lines, 
may rest assured that they will be really doing a useful 
work by collecting and drying even a few wild plants in 
their respective neighbourhoods. a 


Kew, W.T. THISELPON DYER 


NORWEGIAN GEODETICAL OPERATIONS* 


fS 1861 an Association was formed, ynder the auspices 

of Lieut.-General von Baeyer, having for its object 
the measurement of arcs of meridians; and parallels, in 
Europe. Most of the Continental nations joined this 
Association, and have carried out triangulations*and spirit 
levellings of precision to further the objects in view. It 
is the’ intention of the Association to measure an arc 
extending from Palermo to Levanger in Norway, which 
will, however, probably be-extended to the North Cape. 
The work before us is the report of the measurement of 
two base lines, ¿nd of their connection wjth the Norwegian 
triangulation which is to form part of the measurement of 
the above-mentioned arc. It was thought in 1862 that 
the existing Norwegian triangulation, supplemented and 
verified by some new work, would meet the requirements 
ofthe Association ; but it was found, on investigation, 
that such was not the case, and moreover that the 
verifications could not be carried out, because the old 
trigonometrical stations could not be refound with any 
certainty. It was therefore deaigled to commence a new 
triangulation extending’ in a chain from the Swedish 
frontier (southeof Christiana), where the chain is con- 
nected with the Swedish triangulation, to Levanger, where 
again a connection is to be made with another portion of 
the Swedish triangulation. The two base lines already 
mentioned are situated at the extremities of this chain of 
triangles, one at Egeberg, near Christiana, and the other 
at Rindenleret, near Levanger; both were measured 
during the summer of 1864, and Part I. is the report of 
these measurements, . 

The base measuring apparatus used is similar to that 
employed by Struve for the measurement of several base 
lines in Russia ; it belongs,to the Swedish Government, 
and was used for the measurement of their base lines. 
The'‘apparatus consists of four cast-iron tubes, each ap- 
proximately 2 toises*in length. One end of each tube is 
fitted with a small “highly polished steel stud, and ‘the 
other end with a “contact4ever.” The short arm of the 
contact lever terminates in a steel stud, which is intended 
to press against the fixed stud of the adjoining tube ; the 
long arm moves on a scale. A measuring rod.capable of 
varying its length to a slight extent is thus obtained, and 
this alteration in length can be measured with great: deli- 
cacy, since the long arm of the lever gréatly exaggerates 
it. Thfs arrangement insures that the pressure between 
the rods is constant. Each tube is provided with two 


. 

x Publications of the Norwegian Committee of the European Association - 
for the Measurement of Degrees Geodetical Operations. Published in 
‘Three Parts, (Christiania, 1880 and 1882.) 

? A toise is 213151116 yards as determined by Col. A. R. Clarke, C B., 
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thermometers, the bulbs-of which are bent nearly at right 
angles to the stem, and are inserted: into small holes in 
the tubes. In.omer to protect the tubesas far as possible 
from changes of témperature the} are wrapped round 
with several thicknesses of cloth, amd are furtherdnclosed 
in a wooden box, out of. which the two ends of the tube 
just project. During the measurement.of a base line each 
rod is supported on two trestles, &t one-foarth and three- 
_ fourths of its length, provided with screw arrangements 
giving slow motions laterally and in elevation, The rods 
are not, however, accurately levelled, and a correction 
has to be made for dislevelment. To measure the small 
angle of inclination each rod is fitted with a very. sensitive 
level. One end of the level works on trunnions, the 
other is connected to a micrometer screw by means of 
which the level can be raised orflowered. The bed of 
the level is-attached,to the t8p of the box, but in such a 
manner that it cart be 2djusted truly parallel to the tube. 
The value of each micrometer division was determined 
. by means*of the meridian circle in the observatory at 
Christiana:e It will be seen from the above that, as the 
measurement of a base line proceeds, the following read- 
ings are required for each rod: (1) the contact lever ; (2) 
the thermometers; (3) the micrometer for inclination. 
These readings wére taken and booked independently by 
two observers. “Both base lines were measured twice, 
once in each direction. 

Before and after the measurement of each base line 
each rod was compared with a standard rod, the exact 
length of which was known, namely : 


= 1727'96641 (1 + 0000011476 (£ — 16°'25)) + 0.00058 


expressed in Paris lines* based on Bessel’s toise, Z being 
expressed in degrees Centigrade. It was found that the 
rods were slightly diminished in length during the mea- 
surement of a base line (onan average 0'005 lines) owing 
_ to abrasion. An allowance was made for this diminution 
in length. The apparatus with which. these comparisons 
were made consists of a massive cast-iron beam, turned 
up at both ends, and carrying two supports fitted with 
rollers upon which the rod to be measured rests, 
One end of this beam is fitted with a fixed steel stud, 
against which the contact lever of the rod under com- 
parison bears ; the other end Carries a sliding scale, con- 
nected’ with a contactedever, gnd read by means of a 
micrometer microscope. A set of readings consisted in 
first measuring the standard rod, then each of the four 
measuring rods in succession, and lastly the standard rod 
again ; the temperature of each rod was carefully noted. 
For a complete comparison twelve such sets of readings 
were taken. » 5 
The time occupied in measuring the Egeberg base was 
18 ‘days, and the observations fir each measuring rod 
- occupied 4 minutes; the Rindenleret base was measured 
more rapidly, namely, 24 minutes per rod, due to the site 
being more level. 

A considerable portion of Part I. is taken up in con- 
sidering the errors to whichethe measurements of these 
base lines are-liable, in- estimating- the allowances to be 
made to correct these errors, and in computing the 

robable errors of the final results. ‘These errors are due: 

1) to.errors-of observation in the actual measurement of 
the base lines ; (2) to the errdr in the adopted length of 
the measuring rods. 

firstly, the errors to which the actual measurement of 
a base line is liable are as follows :— i 

A slight uncertainty attaches to the micrometer read- 
ings of the levels mtasuring the inclination of the rods. 


The probable error is computed to be : 


e 





Egeberg base... 


te Xe + 0°350 lines 
Rindenleret base asi at 
oe 


E 0'183 yy 
The errors due to the contact levers are next gon- 


1 A Paris Hing is defined by x Paris line = gh; toise, hence x Paris line 
== 0'0888r2 English inch. 
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sidered. Itis shown that the error caused By the small 
uncertainty in the value of a degree of the scale over 
which the long arm of the lever moves, is too small. to be 
taken into account, but the error cause’ by uncertainties 
in reading the scale is of sensible amount, and is com- 
putet to be 


Egeberg base. + o'org lines 
Rindenleret base + ovorg ?, 


Further, the surface of the steel studs, at the end of the 
rods, is a portion of a sphere whose radius is con- 
siderably less than the length of a rod. Hence an error: 
will occur each time a contact lever does not touch at the 
centre of the stud, that is if it makes an eccentric contact, 
and although every care was taken to obtain accurate 
contacts, it is considered that a correction of the following 
amounts should be made— 


Egeberg base 


~ O'351 + 0'175 lines 
Rindenleret base... 3s 15 


~ 0'314 + 0'I57 ,, 

The.next source of error is that due to errors in align- ` 
ment, these errors will always be negative, and are due 
to the uncertainty in placing the rods in the line given by 
the directing theodolite. This error is computed: to . 
amount to 


Egeberg base 


~ 0'294 + o*ror lines 
Rindenleret base... 


~ 0'262 + 0'090 ,, 


The computed variation of length of the rods due 
to alterations in temperature is vitiated by several 
errors. In the first place, the coefficient of expansion 
of the rods, as determined by Prof, Lindhagen, is 
affected by the small uncertainty, o'oooo0001g. Further, 
the correction for expansion is computed oh the sup- 
position that the thermometers do actually indicate 
the mean temperature of the rods at the time of taking 
the readings ; but this is an assumption, and in fact it is 
estimated that the temperature indicated by the thermo- 
meters is the temperature the rod had 20'0 +.5'9 minutes 
before taking the reading. This estimate is arrived at as 
follows : It will be remembered that each base line was 
measured twice; the difference between the two measure- 
ments is due to the various errors under consideration, 
and its probable value can therefore be computed; this 
computed value will contain, as an unknown, the time of 
which an estimate is required. Hence, by equating the 
computed difference to the actual differénce the time can 
be found. The total error in the allowance made for 
expansion is found to be 


Egeberg base .. 
Rindenleret base 


where A =,20'0 = 5'9 minutes, 

Secondly, the errors due to the uncertainty in the 
accepted length of the rods are considered under four 
heads, namely; (1)the error in the length of the standard 
rod ; (2) the error due to the bending of the beam of the 
comparing apparatus (sgme experiments were made to 
obtain data for the calculation of this error) ; (3) the error 
in comparing the’ rods with the standard; (4) the error’ 
due to the assumption that the diminution in length of 
the rods by abrasion is proportional to the length of’ time 
in use, The probable error of the accepted length of a 
rod during the measurement of the Egeberg base is com- 
puted to be + o'ooo8! lines, and during the measurement 
of the Rindenleret base + o’00071 lines. 

Finally, the base lines had to be reduced to the sea- 
level; data had been obtained for this purpose by means 
of spirit-levelling operations, The reduction in the length 
of the base lines due to this cause is 


+ 0'085 + 0°525 A 
+ 0'071 + 0'250 A 


a Egeberg base vas ses — 33°89 lines 
Rindgpleret base aa a - 33 Bra nel 
Applyingall these various corrections to the measured 
igngths of the base lines the final results are as follows: 
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p ~ ° 
Egeberg base 2025°28316 toises, 

7 ae I : 
with a probable, grror of + 000129, or 1,570,000 of its 
length, oy ee ae ‘ 

Rindenleret base ... 1806°3177 toises, 
with a probable error of + o'c0120, or 7,500,000 of its 


length, - 

: This is a high degree of accuracy as compared with 
older base lines (as for instance several base lines 
measured in France between 1798 and 1828, of which the 


probable errors are — 





; but this accuracy has fre- 


quently been attained of late years, and even surpassed, 

as, for instance, the base line of Madridejos, measured 

by General Ibañez in 1858, with a probable error of 
I 


5,805,800. ° , 

` Part II is the account of the connection of the Egeberg 
base with the side Toass-Kolsaas, and Part III. that of 
the connection of the Rindenleret base with the side 
Stokvola-Haarskallen of the principal triangulation. The 
observations were made during 1864-66, but owing to an 
error at one of the stations, due to the bisection of a 
wrong object, further observations were made at that 
Station in 1877. The connection in each case is very 
complete, and the work is well tied id. The centres of 
the trigonometrical stations were very carefully defined 
by letting an iron bolt into the rock, or, into a large block 
of stone; the centre of the face of this bolt, marked by a 
small hole, was the trigonometrical station. The signals, 
to which the observations were taken, consisted of an 
upright beam, to which was attached one or two boards. 
about”o"75° m. square, which were painted white or: 
black, and occasionally a vertical stripe o'11 m. broad, 
was painted on the centre of the board. At several of 


the stations the theodolite could be placed beneath the’ 


signal, and at such stations the signal was placed over 
the bolt, but`in several cases, owing to the nature of the 
ground, or other causes, the trigonometrical station had 
to be placed at some distance from the signal, in one case 
as much as 44 Norwegian feet. In such cases the correc- 
tions to be applied to the observations were obtained by 
measuring a short base line, one end of which was the 
trigonometrical station, and the direction nearly at right 
angles to the line joining the station and the signal. Ôb- 
servations were taken fram the ends of this base to the 
various ‘points.on the signal, which were bisected from 
the other stations, and these, together with the observed 
bearings to and from the other stations, enabled the 
necessary corrections to be made. The greatest correc- 
tion thus required was 10' 37’-34. But even at stations 
where the theodolite was placed beneath the signal, correc- 
tions were required to reduce the observations to the trigo- 
nometrical. station, because different points on the signal 
were obseryed from the other sfations, and these points 
were not vertically over the bolt. In these cases the cor- 
rections were computed in the following manner :—A 
piece of paper, mounted on a board, was placed horizon- 
tally on the ground over the centre of the station, and 
this centre marked on it. Then, by means of a small 
theodolite, the “traces” of the vertical planes passing 
«through the various points observed to, were marked in 
pencil on the paper. The theodolite was now shifted, 
and the corresponding traces marked as before; the in- 
tersections of these traces gave a series of points verti- 
cally beneath the points on the signal to which observa- 
tions had been made, From these points, the correspond- 
ing bearings to the various stations were plotted ons the 
paper ; and, lastly; perpendiculars were dropped, from the 
point representing the centre of the station, øn to these 
bearings ; the length of any one of these perpendiculars, 











divided by the approximate distance to the corresponding 
Station is the tangent of the correction to be applied. ` 

To mstruments were used for measuring the angles ; 
a 10" universal instrument by Olsen, read by two micro- 
meter mptcroscopes, and a 12” theodolite by Reichenback, 
read by four verniers. 
instruments were investigated, and are given in a bu- 
lar form in Paft II. though, owing to the numerous 
observations taken to each object starting from different 
parts of the. horizontal limb, the errors of graduation 
must have been eliminated to a very large extent, yet it 
was thought advisable to apply these corrections*to the. 
observations, in order to obtain a more accurate.idea of 
the bearings of each station, The errors of the micro- 
meter microscopes are also given in a table. The 10” 
instrument was used at all, the 12” theodolite appears to 
have only been used at twé, stations. .4 third instru- 
ment, a 10” universal instrument by Brefthaupt and Sons, 
was used for the observations of 1877. . 

When observing, the instrument was first set àt o°, and 
a round of angles taken: the telescope was then reversed 
and the round taken again. The instrument was then set 
at 15° in the case‘of the triangulation connecting the 
Egeberg base, and at 20° (nearly) in the case of the Rin- 
denleret base triangulation, and two*rougds taken as 
before. The instrument was then agatn moved on 15° 
and 20° respectively, and so on. Thus in the first case 
forty-eight, and in the second thirty-six observations were 
taken to each station. In some few instances even a 
greater number were taken. “The actual observations are 
not given in the Report, only the mean of four observa- 
tions—two takén in the same position of the horizontal 
limb, and two in that position increased by 180°, The’ 
time occupied at each station averages four days; some’ 
stations were completed ‘in two days. 

‘ The’ observations were compensated ‘by the ‘method 

enjoined ‘by ‘the Association for the measurement of 


degrees in Europe, namely, Bessel’s method. Thé ob- - 


served angles at each station are first compensated 
amongst themselves. <A’ correction is‘then ‘applied to 


each angle thus found, subject to the condition that the ~ 


sum of the squares of these corrections for the whole. 
triangulation is a minimum, and subject further to the 
geometrical conditions that the sym ofsthe three angles 
of a „triangle = 180 -+ spherical ‘excess, and that the 
length of any side is. the same by whatever voude it is 
calculated. The necessary calculations are very laborious, 
and in the case of the Rindenleret base require the solu- 
tion of simultaneous equations @ontaining seventy-six 
unknowns. It is very questionable whether ‘the result 
repays this labour; the method of compensation adopted 
for the Ordnance Survey, although perhaps not so rigid, 
compares favourably in this respect. The calculations 
for compensation are given very fully jn the Report. 

The Report is accompanied by -plates -showing the” 
base measuring apparatus and the connecting triangula- 


tions, . 
e 


ELEMENTS OF THE GREAT COMET OF 1882 


( Communicated by Vice-A dmiral Rowan, Superintendent 
U.S. Naval Observatory) 


THE following- elements were computed from three 
observations made at the U,S. Naval Observatory ; 
the first and last being made with the Transit Circle, and 
the middle one compared with a known star which was. 
afterwards observed on the Transit Circle :— 7 


Wash. MT. à App. a. App. è. 
$ ho mics, * . oF “ 
Sept. 19°9697877 ...2 11 14 18°94 ...- = O 34 20°7 
Oct. 8'7204363 “30 28 663 ... ~10 40 226 
a Nov. 4°7009228 9 6 16°22 ... —27 21 26°7 


From these observations we deduce— 


The errors of graduation of these ~- 
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Perihelion Time = Sept. 17'2228200 Greenwich Mean Time, 


8 =346 1 791) , . 
ma œ= 09 36 1270 
È = 141 59 52°16 | ggn, 
$ = 89 7 42°70 1882'0 , 
pe ree = ba ah re 
gg =~ 7°3904739, 
period = 793°680 Seats 
SA cos B= - 0°86 8B = + o"oI 


f= Sah, sin (170 42 12°72 + v) 
e y = r [9°9877234] sin (262 46 57°39 + v) 
2 = r[9°4435130] sin ( 49 20 25°11 + v) 

The observations as given were afterwards corrected 
for parallax by means of elements previously computed. 
pome samine bear 3 considerable eae gage a 

omet I., B.C, 374; and % may possibly its thir 
return, £ cae brilfiant comet having been seen in full 
daylight A.D. 363. E. FRISBY, 

Washington, Dec. 19, 1882 Prof. Math., U.S.N. 


THE DUMAS MEDAL 
WE recently (vol. xxvii. p. 174) gave the addresses 
at the Paris Academy of Sciences in connection 
with the presentation to M. Dumas of a medal in com- 





























memoration of the fiftieth anniversary of his election t® 
the Academy. We are now able, by the courtesy of our 


French contemporary, Za Nature, to reproduce an illus- 
tration of this medal, which was presented by M. Jamin 
in words both eloquent and touching, as a token of the 
“love and gratitude” of the distinguisted chemists’ con- 
Jreres, pupils, and friends. The medal is the work of M. 
Alpħée Dubcis. 





PROFESSOR VON GRAFF’S MONOGRAPH 
ON THE TURBELLARIANS? 


‘THIS splendid folio monogra 
volumes, the one comprising the text of over 600 
ages illustrated by woodcuts, the other twenty as beauti- 

y executed partially coloured plates as have ever been 
turned out, all from the author’s own original drawings. 

The publication of the work has been assisted by a grant 

from the Berlin Royal Academy of Sciences. 

Ludwig von Graff is Professor of Zoology at the College 
of Forestry at Aschaffenburg, in Bavaria. Hs first 
memoir on Turbellarians was published in 1873, at which 
time he first made up his mind to work out from his own 
observation a revision of the Turbellarians. The present 
monograph is, as he tells us in the preface, the result of 
almost incessant work during the last five years. He 
has made numerous journeys to the Naples and Triest 
stations, and has also visited many other parts of the 
European coasts north and south, and the fresh waters 
in all directions, in order to pursue his investigations on 
living Turbellarians. He has thus been able himself to 
examine 70 out of the 168 species of Rhabdoccelida which 
are known with certainty. The work being thus founded 
on so wide a personal acquaintance with the forms of 
which it deals, is of especial weight and valut; it consti- 
tutes a systematic monograph of the Rhabdoccelida, 
founded on a sound basis of anatomical structure, and 
embracing all species hitherto described by other observers, 
together with those discovered by the author himself (thirty 
new species). 

It is doubtful whether the present work will be fol- 
lowed by a second part embracing in a similar manner 
all the known Dendroccelida. The matter depends on 
the amount of ground which may be covered by Dr. A. 
Lang’s forthcoming monograph on Turbellarians, in the 
“Fauna and Flora of the Gulf of Naples.” If this mono- 
graph proves to be so comprehensive that a further one 
would be superfluous, then Prof. Graff will publish a 
quantity of material collected by him concerning the 
Dendroczlida, in three smaller memoirs on the Polyclada, 
the Triclada, and embryology respectively. The present 
work is appropriately dedicated to the memory of O. 
F. Miiller and Sir John Dalyell. It is pleasing to find 
the great merits of the latter thus recognised by a foreign 
naturalist. 

The author does not admit Sidonia = Rhodope varanti, 
which, in opposition to Dr. R. Bergh, Be considers to be 
a nudibranch, or Dinophilus, which has lately been shown 
to lie near the Archiannglids amongst the Turbellarians ; 
and in the definition he gives of the group excepts the 
Microstomida, which differ from all other Turbellaria in 
having a complete pericesophageal nerve ring, in being 
dizecious, and in multiplying asexually by budding. 

Separating, as is now so usual, the Nemertines alto- 
gether from the Turbellarians, he divides the group into 
the Rhabdoczelida and Dendrocelida. In the definition 

iven of the two sub-orders, an interesting point of dif- 
erence is brought out, namely, that in the former the 
yelk glands are always present in the form of a pair of 
compact glands, whereas in the latter they are always 
divided up into numerous separate follicles. 

The Rhabdoczlida are divided by the author into three 
groups: I. Accela; II, Rhabdoceela; III. Alloiocela, 
which are fus defined :— 


1 “ Monographie der Turbellarien.” 1, Rhabdocelida. Dr. Ludwig 
on Graff. (Leipzig: W. Engelmann, 1882.) 


ph consists of two 
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1. Acæla, e. With digestive internal substance; without 
differentiation: of a digestive tractand parenchym tissue, 
Without.nervous:system or excretory organs, All forms 
as-yet known prdvided yith an otolith. 

*2. Rhabdoccela. Digestive tract and patenchym tissue 
differentiated ; a roomy body cavity usually present in 
which the regularly-shaped intestine is suspended by a 
small ampunt of parenchym tissue. With nervous system 
and excretory organ. Generative organs. hermaphrodite 
(except in Microstoma and Stenostoma). Testes, as a 
rule, two compact glands. The female glands present as 
ovaries only, ovario-vitelligenous glands, or separate 
ovaries and yelk glands. Genital glands separated from 
the body parenchym by a special tunica propria. Pharynx 
always present, and very variously constructed. Otolith 
absent in most cases, 

3. Alloioccela. Digestive tract and parenchym tissue 
differentiated, but the body cavity much reduced by the 
abundant development of the latter. With nerve system 
and excretory organ. Generative organs hegmaphrodite, 
with follicular testes and paired female glands, either 
ovaries only, or ovario-vitelligenous glands, or separate 
ovaries and yelk glands, Yelk glands irregularly lobular, 
rarely partially branched. Genital glands almost always 
without any tunica propria, lodged in the spaces in the 
body parenchym, Penis very uniform, and either without 
chilinous copulatory organs, or with these very little 
developed. Pharynx a pharynx variabilis or plicatus. 
Digestive tract lobular, or irregularly broadened out. All 
marine except one, or possibly two species. 

Under the Alloioccela come the genera—Plagiostoma, 
Vorticeros, Monotus, and others. 

The work commences with a complete list of the litera- 
ture on Turbellarians from the time of Trembley, who, in 
1744, figured a black fresh-water Planarian to that of the 
publication of the last of Dr. Arnold Lang’s important 
memoirs last year. The list is followed by a general treatise 
on the anatomy and physiology of the Rhabdoczelida. 
The account of the nematocysts of some forms is very 
interesting; their exact resemblance to those of Coelen- 
terata is fully borne out. Aficrostonum lineare appears to 
be the only species which, like Hydra and Cordylophora, 
possesses two kinds of nematocysts, The author thinks 
he has been able to detect on the surface of the cuticle, 
trigger hairs in connection with the nematocysts, like those 
in Hydroids. He considers the rhabdites or rod-bodies 
homologous with nematocysts, and refers, in connection 
with this question, to the nematocysts devoid of any 
thread which occur inmany Ccelenterates, intermingled with 
fully developed ones. The structure of the pharynx is care- 
fully gone into, and its different forms being of much use 
in classification, receive various names, such as Pharyna 
bulbosus, P. plicatilis, &c. 

The water vascular system has been studied by von 
Graff with considerable success, It may consist of 
a single median main canal with a single posterior 
opening (Stenostoma) or a pair of laterally-placed canals 
with a similar single opening wr two separate lateral 
canals wit each a posterior opening (Derostoma), or 
there may be a pair of openings or a single one somewhat 
anteriorly placed. Ciliated funnel cells or flame cells 
such as exist in Cestodes, Trematodes, and Triclad 
Dendrofeles, have been discovered by von Graff also in 
the Rhabdoccelida. They do not, however, occur in con- 

,nection with the tips of the ramifications of the water 
vascular canals, but almost entirely on the larger canals 
forming the networks. It is impossible here to follow 
the work further, through the interesting sections devoted 
to the development of Microstoma by budding, the habits 
of life and geographical distribution of the Rhabdoceelida. 
In connection with the discussion on classification, a table 
of the pedigree of Turbellaria is given, with Pyoporus as 
the ancestral starting-point. In this family treg the Den- 
droceeles are shown as derived from Acmostoma, a new 








genus of Alloioccela, characterised by having a distinetly 
marked narrow ambulacral sole; the Polyclada directly, 
and the Triclada through Plagiostomy The ascertained. 
facts as to the structure- of Turbellarians seem to point 
even mre closely to their connection with the Ccelen- 
terata. The presence of two. kinds of nematocysts in one 
of the Rhabdoccela and_possible qccurrence in mentbers 
of that group of trigger Shatrs, is a remarkable fact. Dr, 
Lang, believing that a paft of the nervous system in 
Dendrocceles is truly mesenchyMatous as in Ctenophora, 
and from other grounds concludes with Kowalewsky that 
the Polyclada are “creening Ceelenterates whieh have 
many points of structure in common with the Ctenophora, 
some with the Medusæ. Such being the case, naturalists 
await with great impatience Kowalewsky’s promised 
further information as*to his extraordinary Coeloplana, 
supposed intermediate between Ctenophora and, Dendro- 
ceelida. The peculiar azygos character“of the otolith in 
so many Dendroccelida may perhaps be-explained by the 
similar condition of the sense organ in Cceloplafa: Prof. 
von Graff is much to be congratulated on the completion 
of this most important and admirable work. 

H. N. MOSELEY | 
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NOTES 


We greatly regret to announce the death. of “Mr. ‘Charles V. 
Walker, F.R.S., at his residence at Tunbridge Wells, on the 
morning of December 24, 1882, in the seventy-first year of his 
age. Mr, Walker had been Telegraph Engineer to the South- 
Eastern Railway, since 1845. He had been a most zealous 
worker in the science of electricity, as the many works -he leaves 
behind will testify. Indeed, he was one of the oldest telegraph 
engineers in the country, was the inventor “of several useful 
appliances in connection with telegraphy, including the instru- 
ments by which the block system. on railways is worked: “His 
name is especially associated with the origin of the distribution of 
time by telegraph, On May ro, 1849, Mr. Glaisher wrote to 
Mr. Walker that he wished to talk with. the latter about the 
laying down of a wire from the Observatory:to the Lewisham 
Station, and on May 23 following, the Astronomer-Royal gave 
Mr. Walker a brief sketch of the use°to be made of the wire - 
referred to, his schgme, as he stated, being “the transmission of 
time by galvanic signal to every part of the kingdom in which 
there is a galvanic telegraph from London.” It was proposed 
to lay four wires underground from tlie Royal Obşervatory to 
the railway station at Lewisham, and to extend them to London 
Bridge. The South-Eastern Railway Company gave every 
facility, On September 16, 1852, an electric clock at London 
Bridge Station was erected, and connected by wire with an 
electric clock at the Royal Observatory, Greenwich. The first 
time-signal sent from the Royal Observatory was received at 
London Bridge Station at 4 p.m. on August 5, 1852; and on 
August 9, 1852, Dover received a time-signal for the first time 
from the Royal Observatory direct, and it was made visible at 
certain first-class stations between London and Dover. After 
that the system rapidly spread, its success depending greatly on 
the scientific skill and enthusiasm of Mr. Walker, For some 
account of the subsequent development of the system, the reader 
may refer to the articles in NATURE, vol. xiv, pp, 50 and 110, 
Mr. Walker was treasurer of the Royal Astronomical Club. for 
several years, and at the time of his deathswas president of the 
Sogjety of Telegraph Engineers, l 
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THE death is announced of Prof, Listing of Kénigsberg. 


Tue honour of Compariion of the order of the Indian Empire 
has been conferred upon Surgeon-Major George Bidie, Superins, 


tendent of the Central Museum at Madras, 
. 
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AT the. last sitting of the year 1882, the Paris Academy of 
Sciences elected M. Bunsen, of Heidelberg, a Foreign Asso- 
ciate. M, Bunsen was already a Correspomdent in the Seftion 
of Chemistry, and he’ will (H the plate vacated by the death 
of M. Wohler. It should be remembered that, cofirary to 
the rule for members, who must be French citizens, and 
Assocfates, who must be foreigner the icogrespondents of 
the Academy can be elected without any qualification of 
nationality; but none of them,. either French subjects or 
foreigners, may live in Paris previous to their nomination. This 
rule is soestrict that it is stated that an eminent man of science, 
wishing to become a candidate, removed his home from Paris 
to Versailles; and having been successful, returned to Paris, 
where he now lives, 





THe Duc d’Aumale has Seen elected President of the 
Académie ‘Francaise? M° Blanchard, the naturalist, will be 
President of the Academy of Sciences for 1883; he was vice- 
president diring the past year. The vice-president for 1883, 
and future pr€sident for 1884 would be elected on ‘Tuesday from 
the Mathematical Section, Before leaving the chair M. Jamin 
will, according to precedent, read a list of losses experienced by 
the Academy in 1882, and of the nominations made during the 
same period ; hë wfllealso give a réswméof the progress of the 
several publications of the Academy. z 


On Tuesday January 2, there was a gathering of people inte- 
rested in educational progress, at No. 1, Byng Place, Gordon 
Square, to inspect the College Hall of Residence for Women 
Students which has lately been established there, Complete as 
this hall is in itself, we understand that it is only provisiona) 
until sufficient approval aid support have been obtained to justify 
the opening of a ,building capable of accommodating a larger 
number of ladies. We may, however, regard it as embodying 
the idea of its founders, and as supplying in miniature a model 
of that comfortable and well-adapted academic residence which 
it is their object to provide for female undergraduates and art- 
students in London, The advantages to the members of this 
rapidly-increasing class of entering such a hall instead of taking 
separate lodgings or rooms in a bearding-house, or even living 


-at home (in many casesjeare not far to seek, Students in 


lodgings often suffer from neglect of health and under-feeding, 
while those who work at home are subject to*interruptions and 
the strain of conflicting claims; and although they might avoid 
both thes¢ drawbacks in # good boarding house, they would still 
find that thefr residence was not adapted to the needs of student 
life. Whichever plan is adopted, girls generally lack oppor- 
tunities of free intercourse with minds whose training has’ been 
about equal to their own, such as of late years they have been 
able to obtain at Oxford and Cambridge, and which is specially 
needed in London, the seat of the only English University that 
as yet admits them formally to degrees. Hence the three greatest 
benefits of the new hall willebe: first, to bing the women 
students of London into social and intellectual fellowship, and thus 
to improve the quality of their work by encouraging conference on 
the subjects of study, without which # is hardly possible to 
acquire and -test accuracy of thought; secondly, to diminish the 
causes of failure of health by care and good housekeeping ; and 
thirdly, to increase the time at the disposal of students; thus, 
on the one hand, affording to the zealous woiker opportunities 
of relaxation, which in different surroundings would be absorbed 
in housekeeping worriés or other occupations, and, on the other 
hand, enabling the less enthusiastic to add to the quantity of 
their acquirements without increase of conscious effort. The 
Hall has been established chiefly in theinterests of the students 
of University College (including the Sfade School), but its use- 
fulness is much enhanced by proximity to the London Schoél of 
Medicine for Women, and the British Museum; for on this 
. 
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account we may fairly hope that it will contait numbers of 
students in the various departments of Literature, Science, and 
‘Medicine, and the Fine Arts, Liberality of thought and breadth 
of sympathy can hardly fail to be pramoted, where subjects of 
interest are so varied- amongst companions united by the com- 
mon principle of serious study. Although the Hall was only 
opened last term, we notice with pleasure that all the rooms are 
already ‘taken ; hence there is reasonable ground for‘hope that 
the larger scheme of the Committee will before long be realised, 
That the interests of students of science will be well looked after 
may be gathered from the fact that the presidents of the Royal 
Society and of the British Association, Prof. Huxley, Dr, Glad- 
stone, Mr. Samuelsan,°M.P., Prof. Carey Foster, and others 
are aiding the scheme, Sir John Lubbock is the treasurer of 
the Building Fund. 


Dr. von HOCHSTETTER, for many years president of the 
Vienna Geographical Society has resigned this-post and has 
been nominated honorary president for life. In his stead Count 
Hans Wilezek was elected president, 


Tue death is announzed of Karl Winter, the well-known 
electrician. He died at Vienna on December 7 last. 


Pror, W. GRYLLS ADAMS, F.R,S., will deliver a course of 
lectures on voltaic and dynamic electricity aad magnetism, and 
their applications to cable-testing, electric lighting, &c., at 
King’s College, London, during the ensuing session. A course 
of practical work in electrical testing and measurement with 
especial reference to electrical engineermg will also be carried on 
under his direction in the Wheatstone Laboratory. The lectures 
will be given once a weex on Mondays at 2 p.m., and the labo- 
ratory will be open daily (Saturday excepted) from xr to 4, The 
work will begin on Monday, January 15. 


THE French Senate has diminished by a million of francs 
(40,000/,), the Budget of Public Instruction for 1883. It is 
regarded as a warning given to the Lower House, not to spend 
with too free a hand the public funds for educational purposes. 


THE continual rains are creating serious- apprehensions in 
Paris, and the Seine has again reached the level of disastrous 
inundations. A similar calamity is befalling other cities in 
France, amongst which the foremost is Lyons. The calamity 
having been foreseen by the Hydrological Service, all mea- 
sures have been taken to diminish as much as possible the 
extent of the disaster. AkAbar states that heavy rains have been 
experienced in Algiers, znd even at Laghouat, where it has been 
received with a real exultation. The newspapers are full of the 
disastrous floods caused by the rise of nearly all the great rivers 
in the Central European plain, 


WITH reference to a recent note to the effect that snow fell 
on November 11 in Madrid to the depth of 1 foot, Mr, Gill- 
man writes that snow began to descend early that morning, but 
had ceased at midday. He nowhere found it degper than 6 
inches, but this was uniform in the streets and open country. 
In the night of 11th-12th, the minimum thermometer marked 
— 11° cent. ; barometer on Sunday stood at 688 millims. 


THE appearance within the last two years of two cdmets-has 
been regarded as a most menacing portent by Chinese politicians. 
Their resemblance to flaming swords is regarded as emblematical 
of the vengeance of heaven on an unworthy nation. It is stated 
that in consequence of the last comet, an urgent*decree has been 
promulgated in the name of the youthful monarch, stating that it 
is a clear indication that the officials are lax in making proper 
reports to the Throne, and have been keeping the Emperor in 
the dark as tp pestilences and other calamities among the people. 
His Majestyhas reason to believe that improper officials have 
keen appointed ; he has, moreover, subjected his Imperial hear: 
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to a rigorous examination in the seclusion of his palace, and he 


is much disquieted at the result. The people, he finds, are 
‘poverty-stricken, agd await relief, and the present is a time of 
great anxiety and embarrdssment. The crisis «nust be met with 
prompt measures and a reverent heart ; the ministers are agcord- 
ingly enjoined to exhibit loyalty and justice, and to strenuously 
guard themselves against the thraldom of official routine. They 
are to discover the real state of the country, and to make such 
dispositions as may give rise to all possible advantage, and eradi- 
cate all possible evil, If all this be done, we have the Imperial 
assurance that the people will live in peace and quietness, till 
heaven be in harmony with earth, and all harmful influences 
allayed. If decrees were always obeyed, the comet will have 
exercised a beneficent influence on the condition of the Chinese 
people. , 


. ALL interested in photography will find much that is useful 
and curious in Mr. Baden Pritchard’s Year-Book of Photo- 
graphy for 1883. : ° 


Mr. E. Roserts has sent us his handy and useful Tide Table 
for 1883, containing the times of high water at London Bridge, 
and showing the possible overflows; to all Londoners interested 
in any way in their river, this table will prove serviceable. We 
have also from Mr. Roberts Tide Tables for the Indian ports, 
and Tide Tables for the port of Hongkong, in handy little 
volumes, containing many carefully compiled tables calculated 
to be of great service. 


, THE total number of visitors to the Royal Gardens, Kew, for 
the year 1882, was 1,244,167. This is 407,491 in excess of the 
numbers for 8881, which in its turn was greater by 111,254 than 
the number .of visitors in any previous year. As in 1881 the 
Sunday visitors (606,935) were about equal in number to those 
on all the other days of the week put together (637,232). 


l A NEW natural history magazine in the Flemish language is 
announced. It is published at Ghent, and the title is Natura 
Maandschrift voor Natuurwetenschafin uitgegeven door het 
Natuurwelenschappeli ijk Geroowschap von Ghent, The editors 
are J. Macl.éod, Ed. Remonchamps, and L, Baeklandt. The 
natural sequence is that another Belgian magazine, in Wallon, 
will appear, The “gift of tongues” is daily becoming more 
and more a necessity for a working naturalist, and De Can- 
dolle’s assertion that English is destined to become the language 
of science seems gradually more remote in realisation. 


‘THe December number of the Agricultural Students’ Gazette, 
Royal Agricultural College, Cirencester, contains an article by 
Sir J. B, Lawes on the future of agricultural field experiments, 
in which he points out that the time when isolated field experi- 
ments were of value has passed, and that now the questions to 
be solved in this way are such as can only be answered by care- 
fully conducted experiments lasting over many years. Miss 
Ormerod contributes a paper on the Gooseberry Caterpillar, the 
larva of Neyatus Ribesii, in which She suggests the best mode 
of preventing its ravages. A readable summary of the recent 
work of Leuckart and Thomas on the life-history of the Fluke 
is given by Mr. Ozame. The other papers in the number are 
on Cont&gious Diseases, by Prof. Garside; on the Harvest of 
1882, by Prof. Little ; on Butter-making, by Mr. Weber ; besides 
much matter of more purely College interest. We notice that 
the College has commenced a series of field experiments on corn 
crops, in conducting which doubtless the advice of Sir J. B, 
” Lawes will be followed. This Gazette in its new form promises 
to become of permanent value, and is exceedingly creditable to 
its editors, students of the Royal Agricultural College. 


THE third expedition fitted out by the Milan Sogiety for the 
commercial exploration of Africa, will leave earlythis month 
for Massana, The leader of the expedition is Signor Bianchi, 


i 
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who knows Abyssinia thoroughly. Count Salimboni accompanies 
him as engineer, and Prof. Licata as naturalist. 


. m 
Pror. Domenico LƏvIsaTo and Lidut. "Bove, who jointly 
undertook the last Italian Antarctic expedition, are about to 
undertake ancther Antarctic j journey for scientific purposes. 


News has begn receivad fyom ‘the “German traveller, Robert 
Flegel, who was sent out to xplore the Niger-Binue district. 
It appears that on April ro ‘last the traveller crossed the Binue 
River to the southern shore, and reached the large town of 
Wukari on April 13. By way of Bantadchi he proceeded, ‘in 
four days’ journey, to the decaying government city of Bakundi, 
in one and a half days more to Beli, and thence he reached 
Kontcha in the Adamnug district on May 26. From Kontcha 
to Jola is only a seven days’ rgute. Flegel, whose health has 
much improved, strongly advises the éstablishrfient ofa German 
station in that healthy and fertile country. 


We have on our table the following books :~-Sy@ney Obser- 
vatory, Double-Star Results, 1871-81 (Sydney) ; Dèr Electricitat 
und der Magnetism, vol. i., Clerk Maxwell (Springer, Berlin) ; 
Cutting Tools, R. H, Smith (Cassell, Petter, and Galpin) ;.A 
New Theory of Nature, D. Dewar (W. Reeves); ‘Transactions 
of the Sanitary Institute, vol, iii. (Stanford)y Th®Great Pyramid, 
R. A. Proctor (Chatto and Windus) ; Microbes in Fermentation, 
Putrefaction, and Disease, Ch. Cameron (Bailliére, Tindall, 
and Co.); The Nebule, a Fragment of Astronomical History, 
A. E. Garrod (Parker) į Relative Mortality of Large and Small 
Hospitals, H. C. Burdett (Churchills) , ` To the -Gold Coast for 
Gold, Burton and Cameron (Chatto and Windus); Physical 
Optics, R. T. Glazebrook (Longman) ; Essays ın Philosophical 
Criticisin,- Seth’ and Haldane (Longmans); Year-Book of Pho- 
tográphy, 1883, H. B. Pritchard {Piper and Garter) ; Report on 
the Oban Pennatulida (A. M. Marshall and W. P, Marshall) ; 
Catalogue of Batrachia gradientia, G. A, Boulenger (British 
Museum); The Brewer, Distiller,’ and Wine Mantfactier 
(Churchills); The Churchman’s-Almanak for “Eight Centuries, 
W, A. Whitworth (Wells, Gardner, and Co.); Celtic Britain, 
Prof, J. Rhys (8.P.C.K.) ; Zoological Record, vol. xviii. 1881 
(Van Voorst); Rankine’s Us@ful-Rules and Tables, sixth edition 
(Griffa) ; Madeira Spectrosgopic, QePiazzi Smyth (W. and A. 
K. Johnston}; Ragnarok, the-Age of Fire and Gravel, Ig. 
Donnelly (Sampsdh Low and Co.); The Electric Lighting Act, 
1882, Clement Higgins and E, W. W. Edwards (W. Clowes). 


THE additions+to the Zoological Sotiety’s Gardens during the 
past week include’a Black-eared Marmoset (Hapale penicillata 8 ) 
from South-East Brazil, presented by Miss Tilléard ; a Grey 
Ichneumon (Merpestes griseus) from India, presented by Mr. W. 
L. Bredie; a Rose Hill Parrakeet (Platycercus eximius) from 
Australia, ‘presented by Mr. Geo. Lawson, F.Z.S.; a Black 
Tortoise (Testudo carbonaria) from St. Thomas’, West Indies, 
presented by Viscount Tarbat, F.Z.S, ; an Indian Cobra (Maia 
trifudians) from India, presefited by Capt. Braddick ; two 
Common Curlews (Wumenius arguata), a Common’ Lapwing 
(Vanellus cristatus), a Golden Plover (Charadrius pluvialis) 
British, purchased. 


BIOLOGICAL NOTES 


ON A New Genus or CRYPTOPHYCEÆ, —It would appear 
that the interesting “fresh-water genus òf Alge described by 
Bornet and Granow as Mazæa (vide NATURE, vol. xxvi. p. 557) 
i, without, doubt the same .as Nostochopsis:of Wood. This 
genus of Wood was first briefly described in the Prot. Amer. 
Philos. Soc., 1869, and more fully, and with good figures, in ‘the 
“ Fresh-water Alge of the United States, » 1872. The Phila- 
delppia species, V, lobatus, Wood, is referred by its discoverer 
te the Rivulacez, and is apparently a different species from that 
described by Bornet and Grunow from Brazil. 
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FEMALE FLOWERS IN CONIFERÆ.—Quite recently Cela- 
kovsky has published a very elaborate criticism {on the 
structure of the female flowers in Conifere, as detailed in 
Eichler’s well-known freatist). To thi€ (“Zur Kritik der An- 
sichten‘ yon der Fruchtschuppe der Abietineen,” &@_ Prag, 
1882), Eichler ‘has replied in a paper read before the ’Gesell- 
schaft,der Nat. Freunde zu Berlin, 1n which he re-states the chief 
points of his proof and artswers segiatén the obgections brought 
against it, Dr. Peters sums thege up as fdllows :—1, In all the 
vegetative buds of the pine, the two front leaves (Vorblatter) 
converge forwards towards the bract; it is hence improbable 
that ın the fruit scale they should be turned backwards. Cela- 
kovsky, from the fact that in weak bud» the former arrangement 
is somewhat modified, concludes that on the complete falling 
away of the bud-from between the front leaves, these latter are 
enabled to push themselves backwards and cohere: an opinion 
not proved. 2. While in the vegetative*bud, the leaf immediately 
following the front leaf falls badkwards m abnormal fruit-scales, 
the poitiointerpreted as tite next leaf falls forwards. To the re- 
presentation of Celakovsky’s, that owing to the fact that the front 
side being, ip the course of development, preferentially assisted, the 
leaf of the assisted front side first reaches its development, Eichler 
opposes the ‘statement that in the ordinary buds there is not a 
trace of such a preferential furtherance. 3. The part that is re- 
garded as the third leaf of the bud cannot be a leaf, because it 
has its xylem on the dorsal, and its phloem on its ventral 
surface. Celakovgky takes a twist of 180° for granted. This 
Kichler denounces af an evasion which would bring all serious 
scientific discussion to an end. 4, If the frnit-scale were formed. 
by the growing together of two front leaves upon the hinder end 
of their axis, the latter if it developed further, would come to 
stand on the front side of the fruit-scale, but de facto st under such 
conditions stands behind. As Celakovsky however thinks that 
the middle piece of the front scale ts half turned round, and ts a 
leaf on the front side of the bud, to which both front leaves on 
the front side of the bud have adhered, by which means the axis 
comes to be posterici - therefore this opinion stands irreconcilably 
contradicted by hig own supposition of the simultaneous pushing 
back of the front leaves. 5. The simplest explanation of the 
bud-arrangement, and of the bud-itself, is got by supposing that 
the bract and the fruit-scale form together a single leaf which 
has produced an axillary bud, Here Eichler considers himself 
compelled to deny the charge of having set out with pre-formed 
notions. The change in his former opinions was brought about 
by a more intimate knowledge of the facts. 6. By pressure and 
excitation (Reiz) the axillary bud cau,es further changes in the 
fruit-scale, the formation of thé keel and wings, while the 
central piece which is boumtled by them, can separate 1t-elf from 
the side portions and assume the appearance of a special leaf, 
To Celakovsky’s objection, that through the pressure of the bud- 
axis, only a circumscribed depression, and not a long furrow 
would bg formed, there is this reply, that such a furrow must 
be produced by the growth of the scale past the early developed 
bud, and that this furrow can become wider as the scale becomes 
broader, 7. These keels (midribs) of the fruit-scale piess past 
the bud on both sides, and hinder the development of the first 
lateral bud-leaves, so that the first bud-leaf now arises upon the 
hinder side. This explanation, characterised by Celakovsky as 
a forced hypothesis, fs supported by the fact that the leaves 
could not become formed in a place where there is no room, and 
because on the other hand the two lateral bud-leaves show them- 
selves if the mid-ribs are wantjng or remain feebly developed 
(Botan. Zeitung, December 8), : 


THE TRACHEÆ IN LAMPYRIDÆ.—Heinrich Ritter v. Wielo- 
wiejski publishes ın the November number of the Zeitschrift fur 
wissenschafiliche Zoologie a very detailed account of the light- 
producmg organs in Zampyri? splendidula and L. noctiluca, 

is investigations were carried on at Jena, in Prof. Oscar Hert- 
wig’s laboratory. He sums up the most importaat results as 
follows :—1. The tracheal-terminal-cells of M. Schultze, which 
become black under osmic acid, are by no means—as their name 
would imply—the tesminations of the respiratory tubes; for 
these branch out further on into brush-like masses of much finer 
capillaries, which are without the chitine spiral; they are very 
attenuated, and, making their way in the peritoneal layer (pert- 
tonealhaut), are numerously distributed to phosphorescent tissue. 
2. The tracheal capillaries very rare’y end abruptly (blind) in 
the phosphorescent crgans, but most frequently anastomose with 
one another, forming an irregular meshwork. 3. The capii- 


iaries do not seem to enter into the structure of the parenchyma- |e 
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tous cells, but rather course along their surface, offen irregularly 
winding around and enveloping these. 4. The tracheal-terminal- 
cells are nothing more than the outer elements of the peritoneal 
layer at the base of the <racheal capilanes;*Wwhich radiate in a 
biush-like fashiorf from z chitine-spiial-trachea. Their periph 
eral rocesses represent the extension of the latter upon the 
capillaries, and this relationship is homologous with certain 
embryonic stages of the tracheal system. 5. The_tracheal- 
terminal-cells are not the seat or point of departure of*the light- 
development, If this appears first in their vicinity, it is only a 
consequence of the fact that these structures bave, owing to 
their affinity for oxygen, stored up in themselves a supply of this 
gas, and give it off in greater quantity to the neighbouring tissues, 
6. The light-producing function is peculiar to the parenchyma- 
cells of the light-prodifcing organs. It results from a slow 
oxidation of a substance formed by them under the control of 
the nervous system, 7. The ventral light-organ was found to 
consist of two layers, the parenchyma-cells of which are quite 
similar to one another in ther morphological characters, but 
they differ from one another in the chemical nature of their 
contents. 8, The parenchyma-cells (is this the case with all ?) 
seem connected with fire nerve-endings. 9. The light-organs 
are the morphological equivalents of the fatty-bodies. 


THE STONES OF SAREPTA (ASIATIC Russta).—The remark- 
able masses of stone found in the white sand of the Ergent 
Mountains at Sarepta have often caused pople to inquire how 
they were formed. Some of them are found of the size of a 
hazel or walnut, and even larger; others are cylindrical, of the 
thickness of a half to one werschok (16 werschok = 28 inches), 
and a quarter to a half zrschin (28 inches) long; others again 
target-shaped are more ban a half arschin long, and one to 
four werschok thick, All the cylindrical ones, which are often 
also forked and root-shaped, exhibit, when they are broken 
across, a brown kernel with a white spot in its centre. Their 
surface is rough, and resembles a number of drops heaped one 
upon and beside another. When Alexander v. Humboldt visited 
Sarepta, the then director, Zwick, showed him these stone forma- 
tions, Humboldt, while declaring that they were worthless recent 
things, was unable to say how they arose. Zwick, on the other 
hand, regarded them as very old and very problematical. Gobel 
also, who was afterwards shown these stones by Zwick, was 
unable to explain how they were formed. When Auerbach, the 
secretary of the Moscow Natural History Society, paid Alex Becker 
a visit twenty-eight years ago, he was brought to the place where 
these stone deposits were. He looked for an explanation of the 
formation of these stones and the reason of each stone containing 
a brown kernel, He was told that the stones were formed by 
roots. Auerbach said that these would form hydrochloric aad 
by decomposition, Becker now believes that he can with 
certainty assert that these formations arise round the roots of 
several plants that contain wi/ky juice. Tragopon ruthenicus, 
Scorzonera ensifola, and Euphorbia gerardiana grow plentifully 
in the white sand. ‘Ther long roots are inhabited and seamed 
by insects, and when their surface is: once lacerated, their milky 
juice keeps perpetually flowing, and as it is sticky, the chalk- 
containing sand (the sand’s colour is due only to the presence of 
chalk) settles firmly around the root. The rcot gradually dies, 
disappears, and there remains in its place a white, often hollow, 
kernel, together with the brown colour of the root-cortex. As 
the root is white under izs cortex, the kernel also appears white, 
surrounded with the brawn layer of the root-cortex. The round 
and target-shaped ones may originate from the milky juice 
running away mto the sand, and therefore hadly eny of them 
exhibit a brown kernel. Their guttiform surface can be ex- 
plained by the drops of the milky juice. The cylindrical. forked, 
and root-shaped stones show clearly the form of the roots, 
Euphorbia gerardiana, to which these stone formagions are 
chiefly ascıibed, has very long roots, root-branches and root-fibres 
(Alec Becker, Bull. de la Soc. Imp. des Natur. de Moscou, 1882, 
No. 1. p. 48). 








AMERICAN RESEARCHES ON 
WATER ANALYSIS‘ 


"THE chemical results as to animal in contrast with vegetable 
organic matter m water, support, in general, the conclu- 
s ` 
sion§ that have been usually drawn as to the source of organic 
matter, basêd on the more highly nitrogenous ‘character of that 
from animal than that from vegetable débris. Still the necessity 
1 Concluded from p 213 
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for caution *is shown ; eg. samples containing the refuse of 
canning tomatoes might have been erroneously thought con- 
taminated with animal matter; others, containing a watery in- 
fusion of human fces, with vegetable matter, &c. 
' o Of the biological resulfs under the same he&d, the most note- 
worthy ts the well-marked. pathological effect on rabbits@f the 
‘ injection of waters contaminated solely by such vegetable matter 
as would usually be thought harmless, e.g. peaty water. True, 
in the w&l-marked cases, the amount of organic matter present 
was large, but not beyond that in water sometimes used for 
drinking purposes. The Dismal Swamp water is an example ; 
it has often been chosen for ship-supply, and has been spoken of 
' as a source, of supply for the city of Norfolk, On the theory 
. (which has much in its favour) of disease caused by drinking 
water being due to the presence and a¢tion of living organisms, 
there might possibly be safety in drinking a peaty water, .or 
water filtered through dead forest leaves, when fresh; danger, 
when, after some exposure, bacteria had been developed ; and 
safety, again, perhaps, after the growth of these had fallen off, 
and more or.less of the available organic matter had been con- 
sumed. Ship-captains say the Dismal Swamp water, after a 
time, becomes remarkably good and ‘whulesome! 

As to the putrescent or non-putrescent character of organic 
, matter in water, the chemical evidence goes to prove (in opposi- 
tion to Tidy’s opinion) that the proportionate consumption of 
oxygen from permanganate within the first hour is rather greater 
for those waters containing vegetable than for those containing 
animal matter. Dr. Smart has expressed the opinion that 
gradual evolution of albuminoid ammonia indicates the presence 
of organic matter (vegetable or animal) in a fresh or compara- 
tively fresh condition, while rapid evolution indicates that it is 
‘putrescent. His interpretations in this respect proved to be 
correct in a large proportion of eases, but not always. 

The biological results under this head accord, on the whole, 
with the general belief that putrescent organic matter. is more 
‘dangerous shan that in a fresh or but slowly decomposing 
„condition. : ; 

Prof, Mallet proceeds to state same general conclusions with a 
view to sanitary application as to the value, separately and collec» 
tively, of the different processes of water analysis which have been 
under examination, 

It'is not possible to decide absolutely on the wholesomeness 
or unwholesomeness of a drinking water by the mere use of any 
'of the processes examined for the estimation of organic matter, 
or its constituents, Not only must such processes be used in 
connection with investigation of other more general evidence, as 
‘to the source and history of a water, but this should even be 
deemed of secondary importance in weighing the reasons for. 
‘accepting or rejecting “a water not manifestly unfit for drinking 
‘on other grounds, = 

There. are no sound grounds on which to establish such 
general “standards of purity” as have been proposed, looking 
to exact amounts of organic carbon or nitrogen, ‘‘albuminoid 
ammonia,” oxygen of permanganate consumed, &c., as permis- 
sible or not. 

Chemical examination may be quite legitimately applied, first, 
to the detection of very gross pollution (as of a well from crushing 
of soil pipes), and secondly, to periodical examination of a water 
“supply, so that suspicious changes from. the ascertained normal 
character of the wafer may be promptly determined and their 
cause investigated. In the latter connexion there seems to be no 
objection tò the establishment of /ocal ‘‘standards of purity,” 
based on jhorough examination of the supply in its normal 
condition. 

A careful determination of the nitrites and nitrates seems very 
important. b. 

If he had to watch a large city water supply, the author would 
use all the three processes; each gives information which the 
others do not. Where only simple means were practicable, the 
albuminoid ammonia and permanganate processes might be em- 

* ployed together; but in no case should one only of these methods 
be resorted to. i 

Practical Suggestions as to the Use in their present form of the 
Chemical Processes Studied,—In general, water samples should: 
be examined with the least possible delay after collection. 
Besides examination of a water in its fresh condition, samples of 
it should be set aside in half-filled but closed glass-stoppered 
bottles for (say) ten or twelve days, and one of these examined 
every day or two, to trace changes undergone. . 

In the case of the combustion process, however skilful the 
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analyst, duplicate or even triplicate concordant results should 
be insisted on. To avoid the presence of ammonia from coal 
gas, in the atmosphere gbout the water-bgth,-the bath should be 
heated by steam brought in a small closed pipe from a distant 
boiler (preferably in afother room), and the waste steam and 
condensed water should be carried off to a safe distance. i 
As to the albuminoid ammonia process, it would be well to 
adopt the ruleethat the®distillation “be stopped when, and not 








before, the last measure of distillate collected contains less than, 


a certain proportion, say 1 per cant., of the whole quantity of 
ammonia already collected. To diminish the loss of amines'or 
other volatile forms of nitrogenous matter, a separate distillation 
should be made with alkaline permanganate added at once, 


_ besides the usual course of treatment prescribed by Wanklyn, 


and the results of the two distillations compared, The details 
of the evolution of ammonia should always be given. - 
The Tidy form of thé permanganate process is rather to be 
recommended than that of Kubel, if butone.be used, The time 
during which the permanganate is Allowed to actin the Tidy 
process should be increased to at least 12, better to 24 hours, 
several determinations, on different samples set asid@at the same 
time, being made at (say) 1, 3,.6, 9, and 12 hourg, to trace the 
progress of the oxidation. i 
Suggestions as to powible Improvements on the Processes 
examined deserving further Investigation —Combustion Process.—~ 
The author- proposes to evaporate the water m a closed vessel 
immersed in a water bath, and connected gvita a good (water 
jet) air pump, a condensing worm being provided for the aquecus 
vapour; the feed to be managed through a nearly capillary tube 


with a glass stop-cock. The evaporation would thus te effected ` 


within a moderate time at a fixed temperature much Yower than 
the toiling point. The loss of organic matter by simple volati- 
hsation or oxidation would be greatly reduced; much ‘less sul- 
phurous acid would be required; the tendency to formation of 
sulpkuric acid would be reduced to a minimum, and absorption 
of ammonia from the atmosphere about the dish quite prevented. 
In te ting this Jast effect, two bulb tubes ‘contaming pure sul- 
phuric acid might be interposed between the vacuum chamber 
and the pump. - 
For certain reasons it might be well to evaporate at first with 
the addition of a small excess of magnesia (as recommended by 
Lechartier), thus removing all ammonia, and then, the water 


-having been brought down to a small volume, add a moderate 


excess only of sulphurous acid with a drop of a solution of 
ferrous salt (as directed by Frankland), and complete the evapo- 
ration to dryness—the whole jn a jet pump vacuum, as suggested. 
Further experiments as to the Williams method (copper-zinc 
couple) for removal of nitrates, are &@sirable. - 
From preliminary experiments, the author thinks nitrates and 
-nitrites may be completely reduced by evaporating to a small 


bulk with no great excess of phosphorous or hypo-phosphorous ~ 


acid, guarding against evolution of phosphuretted hydrogen by 
use of a low temperaturé, then adding magnesia in small excess, 
and completing the evaporation. 
fully tested, 2 

Albuminoid-ammonia Process, including Determination of free 


Ammonia.—To prevent (or at least largely reduce and make. 


uniform) the loss of ammonia from imperfect condensation, the 
author would use a retort in a saline solution kept heated by 
steam (at say 102° or 105° C.), and condense in a glass worm 


-surrounded by ice water, till the distillate should be brought to 


a uniform temperature not ovar (say) 5° C. It might be ‘still 
better to distil in a completely clesed apparatus, with a fixed 
„difference of temperature between the retort and the far end of 
the condensing tube, with glass stopcock to draw off the distillate 


in successive measured ‘portions, and a small safety-valve near” 
e 


the cold end. 

In determination of free ammonia, it might be well to try 
a closed distilling apparatus connected with a (water-jet) air- 
pump, so as to maintain a partial vacuum within, keeping the 
retort at a fixed temperatiire much below 100° C., and collecting 
all the ammonia in a flask and one or two bulb tubes, with weak 
mineral acid placed between condenser and pump, There would 
be-the disadvantage, however, that the progress of evolution of 
ammenia could not be easily traced by its collection in separate 
successive measures of the distillate ; and it would be necessary 
to ascertain whether the,application of the Nessler test would 
be at all interfered with by the sodium salts formed from the 
acid used, ` 

To overcome, if possible, the most serious difficulty in the 

e rs 


The plan deservesito be care- e 
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way of correct determination of free ammonia, viz. the ready, |’ 


breaking up of urea (and other amides) when present, on heating 
with sodium carbonate, 1t woul l be well to ascertain if, Schlo-- 
sing’s method for defermination of antmonia admits of being 
applied to such excessively mmute amaunts of it 
analyst is concerned with. ` 

'In conduction of the albuminoid-ammonia process proper, £e.. 
the distillation with alkaline pe manggnate, thg author would 
keep the original volume of liqua in the retort constant, by 
adautting ammonia-free distilled Water through a capillary tube, 
with a glass stop-cock, Wheħ there is so much organic matter 
as to reduce, wholly or greatly, the usual charge of alkaline 
permangahate, he would first determine at about what a rate the 
reagent 1s used up, then progressively supply its solution, so as 
to heep the original strength as nearly as possible unaltered. 

Permanganate Process.—The principle involved in the last 
paragraph applies also to this process.¢ There should be a-con- 
stant excess of permanganate afl through the process, The 
process shotild be*cawied om at a pretty nearly fixed temperature 
{say 20° C. if the Tidy method be followed). 

In conclugion, the author expresses a wish that more extended 
biological experiments should be made as to the effects of water 
variously pollftted on the lower animals (other animals as well as 
rabbits), and that the action of water introduced into the stomach 
as well as hypodermically injected, should be tested.. It would 
be well to have chemical examinations, on uniform plan, from. 
time to time made of*the water supply of the largest cities at 
periods when the geħeral assent of medical men indicates unusual 
prevalence of, or exemption from, the classes of disease most 
probably capable of origination from the organic pollution of 
drinking-water. The author would especially suggest a com-- 
bined chemical and biological inquiry as to the possible effects 
upon living animals of the ferment: or ferments of nitrification in: 
different stages of that process, Some minor questions con- 
“nected with development of nitrites and nitrates from decom- 
posing organic matter also deserve further examination. i 





LOCK YERS DISSOCIATION-THEORY} 


[JN February, 1880, I took occasion, on the ground of my 

observations to the spectrum of chemically pure hydrogen,, 
to take objection, to Lockyer’s view, that calcium, at a very high 
temperature, is dissociated.” ‘From the fact, izter alia, that of 
the. two calcium. lines, H’ and .H”, only the first is present 
in the spectsa of so-called white stars photographed by 
Huggins,. Lockyer proceedgd to lay down the theory that 
calcium at a high temperature eis decomposed into two 
substances, X and Y, of which the first gives the line 
H’, the other’ the line H”, and that in the°stars referred to, 
only the first is met-with. Against this I urged that hydrogen, 
besides thé four known andi easily visible lines, has a remarkable 
line of very* intense photographic power, which nearly coin- 
cides with Fraunhofer’s H’, and that one is the more warranted 
in regarding the sipposed ecalcium-line observed by Huggins as 
a fifth hydrogen lime, that the hydrogen lines in the spectra of |, 
those stars are developed in a striking manner, and also the 
ultra-violet star lines observed by Huggins, agree with the ultra- 
violet hydrogen lines photographically fixed by me.’ 

Lockyer, however, has not given up his idea of dissociation, 
but sought new proofs of it by the s2ectroscopic method. 

He calls attention to the fact, Yx¢er alia, that in the spectrum 
of sun-spots, certain iron-lines appear broadened, and others 
not; that, moreover, many of them; as A 4918 and A 4919°7 do 
not occur in the spectrum of protuberances, which show other 
iron lines, but do in the spectrum of spots; that in the latter 
again,-the iron lines are occasionally absent, which the former’ 
contain, and he proceeds to'say : ‘‘there is, accordingly, no iron 
in the sun, ‘but only its constituents.” 4 

This argumentation Liveing and Dewar # have already opposed, 
having proved that certain-spectral lines of a ‘substance, e.g. 
A 5210 magnesium, and various calcium-lines, are only visible 
when certain foreign matters are present ; in this case hydrogen 
on the one hand, and iron on the other ; that accordingly the 


1 A prper- by Herr Hermann W. Vogel, read to the Berlin Academy on 
November 2, 1882. Communicated by the autor 

2 Proc Roy Soc., xxvii. 157. 

3 Monatsh der Berliner Acad. der Wiss., 1880, p. 192. 

4 Comptes Rendus, te xcti. go4. 

5 Proc, Roy, Soca 30,93. Wied. Beibl, iv. 306. 4 
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absence of certain iron lines in the spectra of the spots or protube- 
rauces may not be attributed to a dissociation, bat to the absence 
of foreign matters which occasion the appearance of these lines 
in force. - j - of . 

Lockyer now takes his stand, howevér, on another fact, which 
is noteexplained by Liveing and Dewar’s experiments, and which 
certainly seems to afford a firmer basis for his theory of dissocia~ 
tion than the facts referred to above. He says:?, 

‘©The last series of observations relates to the degrêe of: mo- 
tion of vapours in the sun-spots, which it is known, is iadicated 
by changesin the refrangibility of Imes. If all lines of iron in 
a spot were produced by iron vapour, which moves with a 
velocity of 40 km. in a second, this velocity would be indicated 
bya change of the refrangibility.of a// lines, But we find that ` 
that is zø the case. We find not only different.motions, which 
are indicated by different lines, but observe in the degree of 
motion the same inversions as in the breadth of the lines. This 
fact is easily explained, if we suppose dissociation, and Z zow 
no more simple way of explaining it.” , 

Lockyer cites as an example that in the spots of December 24, 
1880, and January 1 and 6, 1881, a certain number of iron lines 
appeared bent, while others remained straight, 

_ Now I believe it is possible to explain these facts on the basis 
of numerous observations in spectral analysis of absorption 
without needing to have recourse to the hypothesis of dissocia- 
tion. : 

It is known that the position of the absorption-band of a 
substance depends very essentially on the dispersion of the 
medium in which it is dissolved or incorporated. One often 
observes that in strongly dispersive media the absorption-bands 
of a substance are displaced towards the red.? Now, the remark- 
able case often here occurs that certain absorption-bands are dis- 
placed with the increase of dispersion of the solvent, while 
others are not, Thus Hagenbach observed that, e.g., the chloro- 
phyll bands I. III. and IV. lie more towards red in alcoholic 
than in etheric solution, while the band II. in beth solutions 
shows exactly the same position. I observed similar cases with 
uranian protoxide salts 3 and with cobalt compounds.4 i 

Now Kundt has already called attention to the fact, that for 
absorption-spectra of gases the same rule holds good as for the 
absorption spectra of liquid substances. He adds, indeed; ‘It 
is only questionable whether, if, e.g. hyponitrate gas be mixed: 
with various other transparent gases, displacements of the, 
absorption-bands are so considerable, that they can be per- 
ceived.” This doubt, however, does not affect the rule sup- 
posed, but merely its experimerital verification. The suppo- 
sition, then, is permissible that, in the same way as with liquids, 
added media also affect the position of absorption-bands in the 
case of gases, and that in this case, as-in the other, displace- 
ments of certain bands occur, while the position of others 
remains unaltered. _ : 

‘ When, therefore, in sun-spots, certain iron lines suffer a dis- 
placement, and others in the same place do not, the cause is not 
motion, but the admixture of a foreign, strongly dispersive gas,, 
which acts on the displaced lines and not on the others, It 
follows, from this, further, that curvatures of absorption lines of 
the sun-spots need not by any means be always explained as due 
to motion of the absorbing gases in the direction of the line of, 
observation, but only where all lines of a matter participate in, 
the curvature, ae 

That bright lines of a luminous gas, also, in Jike circum- 
stances, ‘by admixture of another non-luminous vapour, or one 
giving 2 continuous spectfum,” may suffer a digplacement, 
Kundt has already shown, 
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Marcus M.-Hartoc,. D.Sc., M.A., F.L.S.. has been 
appointed to the Professorship of Natural History at Queen’s 
College, Cork, vacant by the death of Prof. Leith Adams, 


* Herr Vogel quotes a translation in Naturforscher. 

2 Kundt, Lubelband Pogg. Ann., P. 620 4 

3 Vogel, ‘Pract. Spectralanalyse.” Nordingen bei Beck. P. 248. 

4 Mdnaish, der Akad. der Wiss. of May 20, 1878, 

5 Kundt formerly doubted also the possibility of proof of an anomalous 
dispersion in geses and glowing vapours, Recently, however, he suc- 
arn in getting such proof in the case of sodium vapours (Wied. Ann. 10, 
Pe 321). 
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7 Royal Societ¥, Degember 14, 1882.—-On the genus 
Meliola,-by H. Marshall Ward, B.A., Fellow of Owens 
College, Manchester, The author has examined the® life- 
„history and structure of several species of these epiphytic 
fungi. The fungus consists of-a much-branched mycelium, on 
which appendages and fruit-bodies occur. The Ayphe consti- 
tuting the mycelia, consist of cylindrical cells, with hardened, 
brown cell-walls and protoplasmic contents; these are attached 
'to the epidermis of the leaves, &c., of tropical plants by rudi- 
mentary Aatstoria, which do not pierce the cell-walls of the 
host, but are firmly adherent to the cuticle. The appendages 
consist of simple or branched setaceous éutgrowths, which spring 
from the mycelium at various points, and are especially deve- 
loped around: the fruit-bodies from masses of hyphe, which 
Bornet considered as forming a special part of the fangus, under 
_the name of ‘‘receptacle”; these setee cannot be considered as 
subserving any special-function, however, and are certainly not 
. tubes for the outlet of spores, as earlier observers have surmised. 
Other appendages occur in the form of small ovoid or flask- 
shaped lateral branchlets ; some of these become free and sub- 
serve vegetative reproduction as conidia, - The fruit-body, or 
perithecitm, arises by continuous development of one of the 
pytiform lateral branchlets, and the author has studied its 
development very particularly.‘ The short,- ovoid, unicellular 
branchlet; after becoming separated from the parenz hypha by a 
septum, suffers division into two cells by a septum running 
obliquely across it; of these two cells one produces the outer 
walls of the perithecium, by continuous cell-multiplication, whilst 
. the other contributes the central portion, or ascogomum, by 
slower division of its contents. : 
' The former cell, dividing up more rapidly, produces a layer 
of cells which envelope the latter by a process of ‘‘ epiboly,” and 
_the outer ctll-walls become hard, thick, and dark-coloured, 
The latter—ascogenous cell—divides up more siowly into a 
“coe” of thin-walled cells, very rich in protoplasm, After 
complete envelopment, the cells of the ‘‘core” are recognised in 
yertical sections ; certain of them become elongated, and form 
the earliest se while others become absorbed—together with 
inner cells of the enveloping layer—to provide nutritive material 
. for the developing asci and théir progeny. i $ 
~-The gsci are produced successively, and are delicate clavate 
, sacs, containing two to eight sfores, each spore being divided 
' by one, two, or three cross septa, The germination of the 
. spore 1s also described and figured ; it-throws out an irregular 
germinal tube, which soon forms rudimentary Aaustoria, and 
grows forth as a mycelium, similar to that from which the geri- 
thecium was produced, : 
The author examines and criticises the views held by Bornet 
and Fries as to the systematic position of Meliolas; especially 
the opinion that they are to be considered as tropical represen- 
' tatives of the European Erysiphee. He shows_that the original 
cell from which the ferithecium arises must be regarded as con- 
taining in itself the undifferentiated elements of an Archecarpium 
and Antheridium-branch (in the sense of De Bary and others), 
. and that after the primary division into two cells, we must look 
upon one of these—jhe one which becomes more rapidly divided 
į up—as the homologue of the astheridium-branch and enve- 
' loping tissues of the Zrysiphe ; the more slowly divided cell— 
` which produces the escogenous core-gbeing the equivalent of-the 
ascogoniumy &c., of those fungi. The details of successive 
phases of development are amply illustrated by figures and many 
peculiarities acquired by the group are carefully examined and 
described, 

The agithor concludes that the Meliolas must be looked upon 

, as a group developed along similar lines to those of the Zry- 
siphea, Eurotium, &e, but in which the sexua! process has 

e suffered stiil greater reduction or withdrawal, leading to those 
forms in which it is entirely suppressed. 

With respect to the injurious action of these fungi on their 

, hosts, the author decides that no direct parasitic action on the 
. eell-contents takes place, but that injury results indirectly on 
. ace‘unt of the dense black mycelium, when strongly developed, 

depriving the leaves of air, light, &c. 

Chemical Society, December 21, 1882,—Dr, Gilbert, ‘presi- 
dent, in the chair.—The following papers were rege On the 
condensation products of oenanthol (part ii.), by W. H. Perkin, 
jun, The author has studied the action of nascent hydrogen 


t 


upon oenanthol ; when this substance is dissolved in acetic acid 
and acted upon by sodium amalgam, heptylic alcohol is produced; 
also’an aldehyde, ,,H.,O, and an alcohol, C,,H,O; if the 
oenanthol is dissolved in®ether, heptylic alcohol, a solid aldehyde 
melting at 29°°5 (C,4H.,@), and a second substance, C.,H 4,0, 
are formed, By oxidising the aldehyde C,,H,,0 with silver 
oxide, a small quantity of an acid, C,,H,,0,, boiling at300°™- ` 
310°, was obtained. ‘Thesauthor has also studied the action of 
nascent hydiogen upon the aldghyde C4H0, and discusses the 
constitution of these new bodies—On the behaviour of the 
nitrogen. of coal during destructive distillation; with some 
observations on the estimation of nitrogen in coal ahd coke, by 
W. Foster, It is usually stated in text-books that coal contains 
about 2 per cent of nitrogen, which, during destructive distilla- 
tion of the coal, comes off as ammonia, The author finds that 
this statement is not true. A Durham coal was used, containing 
1°73 per cent. of nitroge#, and giving 74°5 per cent. of coke. 


. If the total quantity of nitrogerin the goal be taken as 100, 


that evolved as ammonia is only 14°9 per eent.; as*cyanogen, 
I'56 per cent; as mitiogen in the coal-gas, 35°26 per cent. ; left 
behind in the coke, 48°63 per cent.—On the absorptjon-of weak 
reagents by cotton, silk, and wool, by E, J. Mills and J. Taha- 
mine.” The reagents are sulphuric and hydrochlofic acids, and 
caustic soda. This paper chiefly contains tables, with results 
calculated to five places of decimals.—-On brucine, by W., A. 
Shenstone, -Various observers have stated that brucine, when 
treated with dilute nitric acid, yields either yethyl or ethyl, 
nitrate or nitrite,” The author has studied the action of hydio- ` 
chloric acid upon brucine quantitatively, and has proved that more 
than one molecule of methyl chloride is-evolved from one mole-, 
cule of brucine ; he conclndes that brucine is strychnia, in which 
two atoms of hydrogen are replaced by two methoxyl groups, 
and its formula may be written, Co,H»9(CH,0),N.O,.—Re- 
searches on the induline group, by O. N. Witt’and E. G, P. 
Thomas. ‘ Induline”-is a term applied to all coloured com- 
pound formed by the action of amidoazo compounds on the * 
ydrochlorides of aromatıc amines with elimination of ammonia, 
The authors have studied in the present papey the formation of 
amidoazobenzene, and its action on aromatic hydrochlorides, and- 
especially on anilin hydrochloride—Preliminary note on some-- 
diazo derivatives of nitrobenzylcyamde, by W. H. Perkin... . - 


Meteorological Society, December 20, 1882,—Mr. J. K. 
Laughton, M:A., F.R.A.S., president, in the chair,~Three new: 
Fellows were elected, and Capt. J. de Brito Capello and Mr, W., 
Ferrel, M.A., were elected honorary members.—The following 
papers were read :--Populargveather prognostics,by the Hon. - - 
R. Abercomby, F.M.S., and Mr. W. Marriott, F.M.S, . The 
authors explain over 100 prognosfi€s, by showing that they . 
make their appearance ın definite positions relative to the’areas. > 
of high and low aftnospheric pressure shown in synoptic charts. 
The method adopted not only explains many which have not. 
hitherte been accounted for, but enabjes the failure, as well as 
the success, of any prognostic to be traced by fellowing the: 
history of the weather of the day on a synoptic chart. The 
forms discussed are :-—-cyclones, anticyclones, wedge-shaped and 
straight isobars. ‘The weather in the last two is now described 
for the first time. They also pomt out (1) that prognostics will 
never be superseded for use at sea, and, qther solitary situations ;- 
and (2) that prognostics can be usefully combined with charts in’ 
synoptic forecasting, especially in certain classes of showers and 
thunderstorms which do not affect the reading of the barometer. 
-—Report on the phenological observations for the year 1882, by 
the Rev. T, A. Preston, M.A., F.M.S, The most important 
feature of the phenological year was the mild winter. The effect 
of this upon vegetation was decidedly favourable; and had it 
not been for the gales—especially that of April 28—the foliage 
would have been luxuriant, ànd therefore free from insect 
attacks, but the contrary effect has been produced on insect 
life, for the scarcity of insects, especially butterflies and moths, 
has been the general remark of entomologists.—Mr. J. S. 
Dyason, F.R.G.S., exhibited a series of typical clouds in 
monochrone, and also a series of sketches of clouds in colour, 
made in June, July, and August, 1882. ost 

` . 

MANCHESTER g 

Literary and Philosophical Society— Microscopical and . ` 
Natural History Sectio®, December 12.—Prof, Roscoe in the. 
chair,—Mr, James Heelis made some remarks upon the causes 
8f the movement of the old Rhone Glacier with special refer- 
ence to the power of gravity to produce such movement when 
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considered in connection with the gradient down which the | nated, only 0°65 per cent. died, whereas the averåge mortality 


glacier has passed.—Prof, Osborne Reynolds, F.R.S., com- 
municated and explained an elementary solutien of the dynantical 
problem of isochronot’s vibration.—Mr® John Boyd exhibited a 
fine living specimen of Avgulus foliacews, a parasite of she carpi: 
—Mr, Charles Bailey, F.L.S:, made same remarks*en the 
occurrence of Seinum carvifolia in Lincolnshire, and of Pota- 
mogeton zisit in Lancashire and Wes{mareland, ani mentioned the 
localities where he had met with them respectively—Mr. R, D. 
Darbishire, F.G.S., gave an account of dredgings made by him 
in company with Dr. A. M. Marshall and Mr. Archer at Oban 
in September last, and exhibited-specimens of a considerable 
variety of animals taken.—Prof, A. M. Marshall, M.A., gave a 
detailed description of three forms of Pennatulida met with 
during the dredging, and suggested the. desirability of the’ sec- 
tion undertaking or taking part in similar excursions in future 
years. Foi ky age 
i Jes a DUSLIN é ; 

Royal Society, November 20, 1882;—Sections I. and III, 
Physical and Experimental Science, and Applied Science,—Rev. 
Gerald Molloy, D.D., in the chair, —The following communica- 
tions were reagived :—Rev, H. M. Close, M.A., on the definition 
of force as the cause of motion, with some of the inconveniences 
connected therewith.-—G. Johnston Stoney, D.Sc., F.R,S., and 
G. Gerald Stoney, on the energy expended in propelling a 
bycicle, parts 2 and 3.—Prof. W. F. Barrett, F.R.S.E., physical 
apparatus for classetgaching.—A. H. Curtis, LL.D., improved 
apparatus for exhibiting double reflection in the interior of a 
crystal. —Prof, G. F. Fitzgerald, F.T.C.D., recent advances in 
physical science, an account of Prof. Rowland’s curved gratings 
for spectrum analysis.—Prof. Fitzgerald exhibited photographs 
of the solar spectrum taken by Prof. Rowland. 

Section II, Natural Science. —Rev. A. H. Close, M,A., in 
the chair,.-The following communications were received :— 
Prof. V. Ball, M.A., F.R.S., on some effects produced by 
landshps and movements of the soil cap, and their resemblance 
to poenomeng which are generally attrıbuted to other agencies. 
—Prof, “A. C. Haddon, M.A., exhibition of marine inverte- 
brates, belonging to the Natural History Museum, prepared at 
the Zoological Station, Naples, with remarks upon the various 
methods for the preparation of zoological specimens,—G. A. 
Kinahan, on the geolozy of Bray Head. 

December 18, 1882,—Sections I. and III. Physical and 
Experimental, Science, and Applied Science.—A. H. Curtis; 
LL.D.; in ‘the chair.—The following communications were 
received :—G.9F, Fitzgerald, F.T.&.D., on Dr, Eddy’s hypo- 
thesis that radiant heat is ap exception to the sccond law of 
thermodynamics,—-Communicated by Howard Grubb, M.E., 
F.R.A.S. : (a) Notes om the transit of Venus, as observed at 
Armagh Observatory by Dr. Dreyer; (2) Nofs on the transit 
of Venus, as observed at Cork Observatory by Prof. England ; 
(c) Notes of the transit of Yenus, as observed at Rathowea, Co, 
Westmeath, eby Mr. W. E. Wilson.—G. Johnstone Stoney, 
D.Sc., F.R.S., on means of neutralising echoes in rooms.—G, 
Johnstone Stoney and G. Gerald Stoney, on geared bicycles and 
tricycles.——Dr, Otto Boeddicker, on the influence of magnetism 
on the rate of a chronometer (communicated by the Right Hon. 
the Earl of Rosse, F.R,S.)—Mr. Grubb informed the Society 
that Dr. Huggins had authorised him to annuunce that he had 
succeeded in photographing the corona of the uneclipsed sun by 
employing absorbing media, 
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Academy of Sciences, December 18.—M. Jamin in the 
chair,-The following papers were read :+—On'‘a-recent memoir, 
by M. Wolf, of Zurich, on the periodicity of’sun-spots, by M. 
Faye." From. further careful study (by a method described) of 
data forthe last 120 years, M. Wolf concludes (1) that there is 
a period of 10 years; also (2) a ‘period of 11 years, 4 months; 
and (3) that there is ‘not a period of 12 years, imputable’to the 
action of Jupiter: ` Spite of the’ great ‘difference of the two 
periods, the interval between a minimum and the next maximum 


values. M. Faye added some remarks by way of theory.— 
Statistics of preventive vaccination against charbon relating to 
85,000 animals, by M, Pasteur. The figures (for Eure-et-Loire, 
where the ravages have been worst) show a marked reduction? of 
the mortality from chardon; thus, of the 80,000 sheep vacci- 


of the past Io years is 9°01 per cent.—Contribution to the study 
of rabies, by M., Bert. He gives results published a few years 
ago, but little known, Jner-alia, ingculatio® with mucus from 
the respiratory patsages of a mad dog caused rabies, but that 
with éhe salivary liquids did not. Reciprocal transfusion of 
blood between a healthy and a mad dog did not cause rabies in 
the former. The slaver of a mad dog, after filtering through 
plaster, was harmless, but the portion caught on te plaster 
caused rabies (which is thus probably due to a microbe).—On the 
functions of seven letters, by M. Brioschi.—Experiments with a 
new arrangement of the automotor elevating apparatus with 
oscillating tube, by M. de Caligny.—M. Faye presented the 
second and last volume of his ‘‘ Cours d’Astronomie.”—M. de 
Quatrefages announced the formation of a committee, headed by 
M. Milne-Edwards (who is now convalescent) for a monument 
to Darwin, as proposed in England.—On maize at different 
periods of its vegetation (continued), by M. Leplay.—M. 
Ladureau {in a memoir) stated that he has found, on an average, 
1°80 ce, of sulphurous acid (free and combined) per. cubic metre 
of air in the atmosphere of Lille.—The Secretary called atten- 
tion toa new Work on Galileo, by Signor Favaro, asked to be 
informed of any documents relative to Fermat (whose works 
are to be published by the Minister of Public Instruction), and 
read some telegrams on the transit of Venus.—Observations of 
the transit of Venus at Algiers Observatory, by M. Trépied. 

Bad weather marred the work, The spectrum, and photographs 
taken in the green, blue, ahd violet, showed no -absorption by 
an atmosphere round Venus.—On the transit as observed at 
Rome, by M. Millosevich. He thinks the spectroscopic method 
the only one capable of giving good results, which admit of 
being tested, for the first contact.—On the great southern comet, 
as observed at the Imperial Observatory of Rio de Janeiro, by 
M. Cruls. On October 15 there were two nuclei, and he thinks 
the appearance of the tail due to two tails (corresponding to the 
nuclei).—On solar photometry, by M. Crova. By a method 
described, and by Bougner’s method, he arrives at about 60,000 
carcels for the intensity of the solar light on a clear day (at Mont 

pellier), an estimate ten times those of Bougner and Wollaston. 
—Reply to M, Ledieu, &c., by M. Decharme.—On the sensation 
of white and complementary colours, by M. Rosenstiehl. The 
introduction of a coloured object in an illumination apparently 
homogeneous and colourless, at once ,shows ‘the real lack of 
homogeneity in the combination of lights. There is often con- 
fusion between mixture of lights and mixture of sensations. 
Researches on the duration of solidification of surfused substances, 
by M. Gernez. He worked with U tubes holding phosphorus, 
The course of the phenomenon is uniform. Previous heating of 
the phosphorus to different temperatures did not sensibly affect 


-the velocity of solidification. M., Gernez studies the curve for 


velocity of solidification at different temperatures (43°°8 to 24°°9). 
—On the measurement of pressures developed in a closed vessel 
by explosive gaseous mixtures, by M. Vieille. The method 
(described) was to register the law of displacement of a piston of 
known section and mass ; (results shortly).—On the crystallisation 
of hydrate of chlorine, by M. Ditte.—On chloride of pyrosul- 
phuryl, by M. Konovaloff.—On the products of distillation of 
colophanry, by M. Renard.—-Production of surgical anzesthesia, 
by combined action of protoxide of nitrogen and chloroform, by 
M. de Saint Martin. With protoxide of nitrogen (85 vol.), and 
oxygen (i5 vol.) M. Bert got anæsthesia by operating under 
pressure. If 6 or 7 gr. chloroform be added per hectolitre, the 
effect is had quickly at ofdinary pressure.—Passage of the 
bacterium of charon from mother to foetus, by MM. Strauss 
and Chamberland,—Physiological properties of oxethylquino- 
leme-ammonia, by M, Bochefontaine, Like curare, it prevents 
passage of excitation from nerve to muscle, but, unlike re, it 
makes the heart beat more slowly.—Experimental researches on 
spontaneous contractions of the uterus in certain mammalia, by 
M. Dembo.—On the formation of embryonal layers in the 
trout, by M. Hennegny.—-Remarks on M, Lichtenstein’s paper 
on pucerons, by M. Balbani.—-Orographic note on the region 
of the Jura between Geneva and Poligny, by M. Bourgeat.—On 
a’ phenomenon of molecular, mechanics, by M. Tréve. He 
covers the tops of ivory balls, hung in a row, with metallic 
powder; when one end ball (say the left) is drawn back and 
let fall on its neighbour, the powder on the right half of the balls 
is thrown in he direction of the shock ; but that on the last 
ball ıs throwm from the side opposite to the direction of the 
shock. 
e 


' variable with the induced discharge. 
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December 26.--M. Jamin in the chair.—The following papers 
were read :—Observations of the transit of Venus at the Naval 
Observatory of Qgulon, by M. Mouchez. M, Rozet observed 
‘the black drop at secondecontact.—On two objections of Prof. 
Young of New Jersey, to the cyclonic theory of sunspots, by M. 
Faye. These are, the absence of visible traces of rotat®n in 
most spots, and the small difference of angular velocity in succes- 
sive zongs of the photosphere. M. Faye holds the unequal 
velocity sufficient to cause vortical movements of any calibre; 
and the general absence of agitation at the border of spots he 
‘attributes to the slowness of gyration there (our cyclones seen 
from above would show the same), He cites a number of 
Positive indices of gyration.—Theory of the resistance of woven 
‘materials to extension, by M. Tresca., Such stuffs suffer elonga- 
tions which increase less rapidly than the weights; and with 
equal weight, they show much greater elongation than those of 
the warp-threads composing them. The mode of interlacing of 
the threads explains these differences.—On the necessity of 
introducing certain modifications into the teaching of mecha- 
nics, and of banishing certain problems ; e.g. the motion of the 
solid body of geometers, by M. Villarceau.—Considerations on 
the general theory of units, by M. Ledieu.—Separation of 
gallium (continued), by M. Lecoq-de-Boisbaudran. — Heir 
, Bunsen was elected Foreign Associate in room of Wöhler, 
deceased,—-Chemical studies on maize, &c. (continued), ` by 
M. Leplay.—Evolution of microscopic organisms in the living 
being, and in the dead-body and morbid products, by M. Colin. 
Microbes are nowhere absent in the respiratory and digestive 
apparatus, and at many points they are prodigiously numerous, 
In normal conditions the liquids holding them are harmless, but 
they become dangerous after putrid alteration. —The first number 
of a new mathematica] journal, Acta Mathematica, "published. at 

, Stockholm (M.Mittag-Lefiler, editor), was presented.—A telegram 
from Montevideo announced success of the transit observations 
at Santa Crug.—Observation of the transit of Venus at Nice 
Observatéry, by M. Mouchez. Five photographs were had, 
under difficult conditions.-Observation of the transit -at‘Avila 
, (Spain), by M. Tholon. They sought to observe - Venus’s 
atmosphere spectroscopically at a height of 1200m., but bad 
weather prevented their getting any satisfactory results.—Photo- 
graphs of the great comet of 1882 taken at the Observatory of 
the Cape of Good Hope, by Mr, Gill. Spite of long exposure 
(140 minutes for the sixth and last photograph), the stars at the 
centre of the image are remarkably distinct.- More than fifty 
. Stars are seen through the tail. Mr. Gill does not: doubt that 
stellar maps might be produced by. direct photography of the 
‘ heavens.—On the formula recently communicated to the Academy 
regarding prime numbers, by M. de Jonquitres.—On the same, 
by M. Lipschitz.—Reply to a recent note by M. Lalanne on the 
verification and use of magnetic maps, by M. de Tillo.—Electro- 
` dynamic method for determination of the ohm ; experimental 
, Measurement of the constant of a long coil, by M. Lippmann. 
—Measurement of the photometric intensity of spectral lines of 
hydrogen, by M. Lagarde. The curves from the values obtained 
show the inequality of intensity of the three lines, inequality 
With diminutiou of pres- 
sure, the curve straightens ; at 6°5 mm, that for red isa straight 


` Hne,—On the instantaneous pressure produced during combus- 


tion of gaseous mixtures, by MM, Mallard and Le Chatelier. 
With mixtures of H and O, the interior pressure exceeded by 


* more than 2 atm. that corresponding really to the temperature 


of combustion; and this occurred ig less than a ten-thousandth 
of asecond, An explanation is offered.—On bisulphhydrate of 


. ammonia, by M. Isambert.—On a case of physical isomerism of 
' monochlorinated camphor, by M, Cazeneuve.—Biological re- 


t 


searches on beet, by M. Corenwinder.—On the reduction of 
sulphates by sulphuraria, and on the formation of natural 
metallic sulphates, by M. Plauchud,—On the transformation of 
nitrates into nitrites, by MM. Gayon and Dupetit. They have 


e isolated four distinct microbes capable of the action; one can 


live in chicken broth even when this.is saturated with nitrate of 

tash, and decompose rogr. of the nitrate per litre daily. 

he microbes of chicken cholera, the bacterium of charbon, 
and the septic vibrion, effect denitrification much less easily. 
—On the poisonous principles of edible fungi, by M, Du- 
petit. Injecting, subcutaneously, the fresh juice of several 
such fungi into rabbits, &c., he observed symptoms of pois@ning, 
followed by death, ‘The chemical properties of th@ active prin- 
ciple recall those of soluble ferments, rather th#h of known 
alkaloids, A temperature of 100° renders the juice harmless.-;- 


NATURE 





i \ 
- [Fan 4, 1883 


Researches on the production of a general anzsthesia or, a spe- 
cially unilateral ansesthesia by a simple peripheric excitation, by 
M. Brown-Séquard. Irritation of the laryngeal mucous mem-. 
brane with a current of @arbonic acid wil? produce anzesthesia in 
all partse of the body, ewithout passage of this gas into the 
blood.-On the physiological action of coffee, by M. 
Guimaraeo, The experiments (made on degs at Rio) prove 
that coffee is gt once @ stimulant end a repairer.’ BY per- 
mitting a greater expenditure and consumption of argotised 
substances, it evidently incréases the power of work.—On 
the structure of cells of the muđous bodies of Malpigbi, by. 
M. Ranvier.—On the foetal envelopes of Chiroptera of the 
family of Phyllostomides, by M, Robin.—On an ustéria from 
great depths of the Atlantic, provided with a dorsal peduncle, 
by M. Perrier. This is a “find” of the Zravat/leur cruise, 
and is named caelaster pedunculus,—On the suctocitiates of M. 
de Merejkovsky, ty M. Maupas. The type deseribed, he says, 
has been long known,-~Minetalogical analysis of the rock 
impasted in the meteorite of Atacama, by M, Meunie. 
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Physical Society, December 15, 1882,—Praf. Helmholtz 
in the chair.—Prof. Christiani demonstrated some acoustic 
experiments which he had incidentally made. In renovation of 
the.Koenig tuning-forks injured by the fire in the Physiological 
Institute, and which had to be freed from their coating of rust, 
and mounted on new resonance cases, one fouk ef the. series, the. 
fork mis, showed after tuning and sounding, when one side of it 
was turned towards the closed end of the case, a ‘maximum of 
tone; it did not matter in which direction (right or left) the 
fork was turned round into the position referred to.e Another 
fork mi, of the physical Institute in unison with the first, did 
not present the phenomenon, and when the’ forks and cases were 
exchanged, it appeared that the effect was connected with the.- 
new case. It was not explained. A second experiment, made 
by Prof. Christiani, was named by him ‘‘total absorption of 
tone.” Aj singing flame was tuned approximately to the tone 
ty and the resonance case bearing the tuaing-fork “m2, was 
held with its open end horizontal near the upper end of the 
chemical harmonica. The tone was unaffected, Wheh, how- 
ever, the same case, without tuning-fork, was brought to the 
same position relatively to the sounding chemical harmonica, 
the sound immediately ceased, and the flame burned quietly in 
the tube. Each time the tone of the flame ceased, when the 
mouth of a resonator adapted to the pitch was brought to the 
upper end of the tube, whereas the flame sounded again when 
the resonator was tuned to a diferet tone, or was loaded with 
a tıning-fork. Prof, Christiani means to investigate the’ 
phenomenon further, : 
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GEIKIE’S GEOLOGY KN ; 
` Geobgical Sketches at Home and Abroad. By Archibald 
Geikie, LL.D., F.R.S. Witb’ Illustrations. (London 
and New York: Macmillan and Co., 1882.) _ 
Text-Book of Geology. : By Archibald Geikie, LL.D., 
F.R.S. With Illustrations. (London: Macmillan and 
Co., 1882.) S 
HESE two works, by the same author, are presented 
to the public at nearly the same time, but there is 
no other reason why they should be described together. 
The first is a Sollection of short papers, each presenting 
some matter of personal observation or some contribution 
to geologtcal philosophy. The second exhibits the science 
of geology*in a systematic way, and of necessity deals 
chiefly with the results of the work of others. The first 
is addressed to the general reader, and in part to the 
geologist; the second is addressed specifically to the 
student. Ta ' 

The sketches of the first volume are not new, but are 
here collected for the first time. Several of them received 
their first publication as magazine articles, others have 
been presented to scientific societies, and a few have 
taken the form of lectures. They constitute but a small 
portion of the author’s voluminous contributions to scien- 
tific literature, and have evidently been selected because 
of their popular interest. A few are addressed to the 
popular audience only, and merely present some of the 
elements of stratigraphical and dynamical geology, with 
familiar Scottish scenes as texts ; but the majority embody 
original contributions to knowledge, cotiched in so simple 
lariguage that the layman reads them without being fully 
aware that they belong to the frontier of geological thought, 
Prof. Geikie possesses the Happy faculty of addressing 
himself simultaneously*to a professional and an unpro- 
fessional audience in such way that the former do not 
find his science too dilute nor the latter too condensed. 

One pf the sketches describes a journey to central 
France, uadertaken for the purpose of studying the ex- 
tinct volcanoes of that region as an aid to the imagination 
in restoring the condition of Scotland during the Car- 
boniferous period; and another describes a journey to 
Norway with the parallel purpose of rendering vivid the 
mental restoration of Scotland in Glacialtimes. These 
two are perhaps the most instructive of the collection, for 
besides making definite additions to the geological history 
of Scotland, they present admirable illustrations of one of 
the most valuable methods of scientifie investigation. 
The principles which distinguish*modern scientific re- 
search are not easily communicated by precept, and it is 

_ by no means certain that they have yet been correctly 
formulated. However it may be in the future it is certain 
that in the past they have been imparted, and for the 
present they must be imparted, from master to pupil 
chiefly by example ; and whoever in publishing the result 
of a scientific inquiry sets forth at the same tim® the pro- 
cess by which it was attained, contributes doubly to the 
cause of science. `. 

Two chapters are devoted to a journey in the United 








definite purpose—that of enabling the afthor to see 
with his own eyes the monuments of erosion for which 
the Rocky Mountain region is so illustrigus. His account 
deals also with a variety of gedlogical topics, as well as 
witt the peculiar aspects of American frontier life. He 
describes the geysers of the Yellowstone country, some ot 
the extinct glaciers of the head-waters of theeMissouri, 
the parallel shore-lnes of the great extinct lake of Utab, - 
and the great lava field of the Snake River Plain. In 
another chapter he appears as the apostle of massive 
eruptions, first recognised by Richthofen, and afterwards ’ 
by many American geologists, but so foreign to European 
experience, that the accounts of them had seemed to 
many English geologists to border on the marvellous, 
and had even thrown discredit upon American science, 

Perhaps the most important paper of all-is that upon 
geographical, evolution. It was originally read to the 
Royal Geographical Society, and has received in various 
ways so wide a publication, that it is probably accessible 
already to the majority of the readers of NATURE, The 
lecture on the weathering of rocks, as illustrated by tomb- 
stones, is also included, and a lecture on the geological 
influences which have affected the course of British 
history. - 

In the whole colleztion there is nothing polemic, nor 
anything that could even be called controversial. Atten- 
tion is never directed to'an error, exceptas the merest 
incident to pointing out that which is true, No words 
are given to the censure of others, but many to their 
praise, and one of the chapters has for its theme a eulogy - 
on the work of the early Scottish school of geology. 

The style is peculiarly genial and entertaming—a merit 
unfortunately rare in the writings of modern geologists ; 
but accuracy of statement is not sacrificed to vivacity. 
As in all his writings, there is nothing sensational, either 
in description or in speculation. His inductions are not 
expanded into brilliant, universal theories, but are modestly 
advanced with all those limitations which impress them- 
selves on the mind of one who constantly questions 
naturer 

Turning now to the text-book, we come to consider a 
work of greater impartance, and one especially deserving 
of careful criticism by reason of its relation to education. 
The text-books of this generation must furnish to the 
geologists of the next their fundamental principles, so 
that those who prepare them and those who commend 
them are responsible, not merely to the youth of to-day, 
but to the science of the future. 

-There are four featyres in regard to which a work 
designed for geological instruction should be Scrutinised : 
Its scope, the arrangement of its matter, the quality of - 
its matter, the manner of presentation, 

In the scope of geological text-books, on the gange o, 
subjects considered and the relative space allotted to 
each, there has been a progressive development, parallel 
with and dependent upon the evolution of geology and” 
cognate sciences. Our knowledge of the earth’s history 
is so dependent upon and interwoven with other depart- 
ments of knowledge, that a clear presentation of it cannot 
be made without either reciting the elements of other 
sciences gr assuming them to be known. In the early 
history ofthe subject, when the volume of geological ma- 


States; a journey undertaken, like the others, for a |,terial was small, and when the elements of zoology, 
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botany, and chemistry were not so widely diffused as now, 
it appeared to most writers hecessary to devote some 
space, either in a prefatory or in an incidental way, to 
these sciences. Mineralogy and paleontplogy, growing 
with the growth of geology, were likewise treated with it. 
But owing to the rapid development of geology, its own 
subject matter has now become so voluminous that it can, 
only with difficulty be outlined in the compass of a text- 
book, and. step by step it has displaced everything of 
which a sufficient knowledge could be assumed. . + 

' While mineralogy and paleontology have by their growth 
become more and more differentiated from geology, 
astronomy has been affiliated in a degree that was not 
anticipated. Previous to the revelations of the spectro- 
scope, our earth was regarded indeed in origin, composi- 
tion, and career as analogous to other planets, but only in 
-a hypothetic and speculative way ; but now that there is 
al large body of evidence pointing to identity of composi- 
tion throughout the solar system, there is no longer any 
question of a common history, and every advance in 
celestial physics is now regarded as a contribution to the’ 
early history of the earth. A' department of astronomical 
geology has thus arisen. 

In the work under consideration no space whatever is 
permitted to zoology and botany ; chemistry is barely 
mentioned ; mineralozy (chiefly descriptive) is accorded 
only 25 pages; paleontology proper is omitted, but 28 
pages are devoted to the principles of palzeontological 
geolozy—~a department of science clearly distinguishable 
if not distinct fron pil ontology, and inseparable from 
stratigraphy ; ‘mythological cosnogony is not even men~ 
tioned, but the space it has too often occupied is given to 
physiographical geology —a discussion of.the origin of the 
physical features of the land. Astronomical geology is 
accorded 23 pages. The bulk of the volume— 570 pages 
out of gto—is devoted to. geognosy, and dynamical and 
structural geology that is, to rocks and rock structures, 
ani to the physical changes whereby rodks originate. 
Stratigraphy, which until very recently has arrogated the 
lion’s share of space, is here reduced to less than one-third 

- of the total. k 

The distribution of space thus outlined is eminently 
judicious, and it may be doubted whether any could be 
better adapted to the present status of the science and 
the present demands of instruction. If it has a fault it is 
in the amount it concedes to the dernands of the geologist 
in the matter of stratigraphy. The student's text-book 
has not yet been clearly differentiated from the geologist’s 


handbook, and there is certainly an open field, to-day for 


a manual epecially adapted to. the use of the working 
geologist, and not primarily arranged for instruction, 
All of the larger text-books have been partially adjusted 
fo this need, and Prof. Geikie’s is not an exception ;' but 
in his work the adjustment appears only in the strati- 
graphical chapter, which embodies a mass of detail that 
*can serve only to bewilder if the student undertakes to 
master it, If the 275 pages of descriptive stratigraphy 
were reduced to 50, and a portion. of the space thus saved 
were devoted to a rapid review of the salient points of 
_ the geological history of some limited region, as „Great 
Britain, for example, I am prone to believe that the 
Student would be afforded a better ap USE info the aims 
and results of geological inquiry. - 


old’appear crude. 
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In the classification and arrangement of the subject- 
matter of geological text-books, there has been as marked _ 

a development asin the scope, The number of different 
manners in which a Congeries “of alied topics can be | 
groupe t 's practically Imitless, for the bases of possible 
groupings are as numerous as the relatioris sustained by“ 
the topics; butenot all olasgifications are of equal utility, 
and at each stage in the pregress of a science there is ~ 
usually some one which commends itself as of superior 
advantage. As, in the progress of knowledge, new rela. 
tions are discovered, and the importance of ‘relations 
previously known comes to be differently estimated, new 
classifications are adopted, in comparison with which the 
Gedtogy i is so young a science, that a 
single generation has witnessed a complete revqjution in 
this regard. The primary classifications of the modern 
text-books have nothihg in common’ with the earlier 
editions of Lyell’s manual. In the division apd arrange- 
ment adopted by Geikie, only a single feature is „original, — 
but the order of presentation as a whole is new. 

The theme of geology is the history of the earth. In 
its study there are. two lines of inqyisy which are so 
nearly independent that they form co-ordinate branches 
of the general theme: the one is cosmic, the other 
terrestrial, . 

Cosmically considered, the earth is one ota group of 
worlds believed to have a common origin, and to be pur- ` 
suing parallel courses of development, in which they have- 
reached various different stages. Assuming this to be 
true, the less developed worlds present phases, through - 
which the earth has already passed, afd by studying 
them we may learn something of the youth.of our planet.. 

The terrestrial branch of inquiry is concerned chiefly 
with rocks. The changes of the crust have led to the 


‘formation of rocks, and have given to them great variety 


of composition and structure. It ‘is known,- ‘moreover, 
that rock formation is still én progress, and that agencies ; 
whose operations can be witnessed are now forming many 
varieties of rocks, and are initiating many peculiarities of 
rock structure. ® It is possible, therefore, to associate ` 
certain rocks and rock structures with certain processes 
of change, and by this means toederive from a®study of 


“the rocks of the crust a history of the changés which Jed’, 


to their formation. This inquiry is greatly facilitated by. 
the fact that rocks have been partly formed from animal 
and vegetable remains, and by the additional fact that 
there has been a progressive developfnent of life; so that, 
the key once obtained, the chronological order of rocks can 
be deduced from their organic contents. 

In presenting the second Ihe of inquiry as to the earth’s 
history it is therefore proper to treat :, of the composition 
ofrocks and other materials of the earth's crust (geognosy); ` 
of the forms in which rocksare aggregated, or the struc- 
ture of rock masses (structural geology) ; of the agencies- 
which in modern times are observed to produce changes 
of the earth’s crust (dynamical geology) ; of the relation of - 
organic remains to geological formations (paleontological 
geology) ; ; and finally, of the actual order in which the 
vatious kinds and groups of rocks succeed each other, ` 
and the deduced series of changes the earth has undergone: 
(stratigraphical or hist@rical geology). The first and last 
of these categories claim their respective positions without 
question : geognosy constitutes the alphabet of the sub- 
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ject, and must precede all else, while stratigraphical geology 
depends upon all the other divisions, and must follow 
them. Palzontologicel gealogy is in seme sense co-ordinate 
with dynamical and structural geology taken rgen but 
finds place after them because its use cannot be explained 
before their principles gre known, Whether dynamical 

` geology should precede or follow structural is a question 
admitting of ‘discussion, hey are to a large extent cor- 
relatives, and either is more intelligible if preceded by 
the othes. To give precedence to structural geology is to 
describe phenomena in advance of their explanation. If 
dynamical geology precedes, a variety of natural agents are 
described which have no appareng connection with the 
general subject. The majowity of writers have selected! 
the formet altetnatıve ;*but a few have preferred the 
latter, and among them our author. .All things considered, 
he appears*to have chosen the lesser evil. 

The single new departure of the volume consists in the 
elevation of physiographical geology to the rank of a major 
division. The same title it is true has been placed by. 
Dana at the head of a primary division of the subject, but 
it was used by "hf in a different sense. With Dana it 
is a synonym for physical geography; with Geikie it is 
that “branch of geological inquiry which deals with the 
evolution ‘of the existing contours of the dry land.” So 
far as the subject has had place in earlier treatises it has 
been regarded as a subdivision of dynamical geology, and 
the classification which placed it there was certainly 
logical. In dynamical geology, as formulated by Geikie, 
the changes which have their origin beneath the surface 
of the earth (volcanic action, upheaval, and meta- 
morphism), and the changes which belong exclusively 
to the surface (denudation and deposition) are separately 
treated. In physiographical geology the conjoint action 
of these factors of change is considered with reference ‘to 
its topographical results, Starting from geological agencies 
as data we nfay proceed in one“direction to the develop- 
ment of géological histo?y, or ins another direction to the 
explanation of terrestrial scenery and topography, and if 
the development of the earth’s history is the peculiar 
theme of geology, it follows that the explanation of topo- 
graphy, or physiographical geology, is of the nature of an 
incidental result—a. sort of corollary to dynamical geology. 
The systematic rank assigned to it by Geikie is an 
explicit recognition of what has long been implicitly 
admitted: that geolqgy is concerned quite as. really with 
the explanation of the existing features of the earth as 
with its past history. The separation initiated by our 
author is an indication of the growing importance of the 
subject, and it is safe to predict that in the future it will 
not merely retain its new position, but will even demand 
a larger share of space. i a 

The following scheme exhiBits the general plan of the 
volume ;— : ` 

Book 1,—Cosmical aspects of geology. : 

Book 2.—Geognosy : an investigation of the materials 
of the earth’s substance. 

Book 3-—Dynamical geology. 4 © 

Book 4.—Geotectonic geology ; or the architecture of 
the earth’s crust. (Geotectonic is amew term proposed as 
a substitute for structural), . j 
` Book 5.—Palæontological geology. a 

Book 6,—-Stratigraphical geology. 








e 


Book 7.—Physiographical geology. ; 

Comparing this classification with-that of other authors, 
and viewing it with reference to the present çondition of 
the science, we thay say without hesitation that it has noe 
superfor, and that it is well adapted to existing needs. 

G. K. GILBERT, 
U.S. Geological Survey 
(To be continued.) 
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Uniplanar Kinematics of Solids and Fluids; with Appli- 
cations to the Distribution and Flow of Electricity. By 
George M. Minchin, M.A. Pp. vij, + 266. (Oxford: 
Clarendon Press, 1882.) 


In subject-matter this book is almost unique among our 
mathematical manuals. The only fellow to it is Clifford’s 
“ Kinematic.” ° It consists of six chapters, the first deal- 
ing with Displacement and Velocity, the second with 
Acceleration, the third with Epicycloidal Motion, the 
fourth with the Mass-Kinematics of Solids, the fifth with 
the Analysis of Small Strains, and the sixth almost as 
long as the others put together, with the Kinematics of 
Fluids. The subdivisions of the last chapter are headed 
—General Properties: Multiply Connected Spaces ; 
Motions due to Sources and Vortices, Electrical Flow; 
Conjugate Functions. There is also a short appendix, 
with notes on such subjects as Vectors and their Deriva- 
tives, Current-Power, and Routh’s Use of Conjugate 
Functions. “3 
It is impossible, without occupying considerable space, 
to give an adequate idea of the freshness and originality 
which mark Prof. Minchin’s work, These are notable in 
the exceedingly valuable sixth chapter, but even on such 
well-worn subjects as velocity and acceleration, he treats 
us to many pleasant little surprises. Nor is this accom- 
lished at the expense of the student; the clearness, 
ulness, and good arrangement specially requisite in a 
college text-book are all of them conspicuous; and valu- 
able collections of exercises, worked and unworked, and 
given at intervals. The book is altogether one for which 
success may be cordially wished, not merely as a reward 
to the author, but in order that the science of which he 
treats may go on as steadily and rapidly advancing as. _ 
it has of recent years been doing. S 


Die Kafer Westfalens. Zusammengestellt von F. West- 
hoff. Abtheilung ii. (Supplement zu den Verhand- 
lungen des naturhistorischen Vereins der preussischen 
Rheinlande und Westfalens, Jahrgang 38, pp. 141-323.) 
(Bonn, 1882.) 


WE have already noticed the first part of this work in 
NATURE. The second and concluding portion is now 
before us. It forms one of the most useful local Beetle 
catalogues that we have seen, nicely printed (the names 
being in bold black type), with copious local and other 
information. The district comprises about 450 square 
(German) miles, and is varied in- its physical conditions. 
In all, 3221 species are enumerated, in 59 famihes. The 
Staphylinide comprise 667 species, Curculionide 471, 
Caratide 321, Chrysomelide 265, and Dytiscidæ 115. All 
the other families have each less than 100 representatives, 
and 10 of them less than 5. The nomenclature followed 
is that of the newest “ Stein-Weise” German list, which, 
as is well known, has introduced a great multitude of 
changes and innovations; but other generally received 
names are indicated in brackets, thus avoiding confusion. 
Westhoff describes no new species in Part ii, but indi- 
catestand names a good many new (chiefly colour) varie- 
ties. Probably the rage for naming colour-varieties, so 
wide-spread at the present day, should.be deprecated. 
or instance, in this catalogue we find a list of 27 named 
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varieties following the indication of Coccinella 10-punctata, 
L., and 6 or 8 analogous varieties are appended to many 
other species of ‘Ladybirds. Taking it as a whole, this 
excellent catalogtle may serve as a model for compilers of 
fee of the Beetle (or other entomologicaf) fauna of other 
istricts. e 





* LETTERS TO THE EDITOR 


[The-Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise lo ensure the appearance even 
of communications containing interesting and novel facts.) 


Equal Temperament of the Scale 


__ IN your number of, November 8, 1877, p. 34, Mr. Chappell, 
F.S.A., has intimated that mathematicians who propose to divide 
ithe octave into twelve equal semitones instead of ‘equally tem- 
‘pered semitones,” are deficient in musical ear, I have not 
noticed that any mathematician has 1eplied to him. 

Representing (with Mr. Chappell) the number of vibrations in 
the C of my piano by I, and the octave ¢ therefore by 2, and 
dividing the octave into 12 equal intervals, I obtain for the 
vibration-numbers— 


c = 4 i a G = 14983 = an 

= I'o = A PR 

D = a = gle Ki 4 ee 7 oes 
De = 11892 = F : Bh = 1°7818 = okt 

E = 32599 =2 B = 1°8877 = git 

( F = 1°3348 = 237 ome. 


(+ FẸ = r42 = ora 
’ In these equal semitones each is equidistant from.the preceding 
„and following: as F is to FE, so is Fe to G, &e.. Hence in 
whatever key I play a passage on my piano, the divergence from 
harmonic intervals will be alike at every point.; the keys on my 
piano will have no distinctive character, the key ofi 3 sharps.will 
‘not be more “‘ briliant ” or less ‘‘ plaintive ” than that of 4 flats, 
` Tht the key, of. C, the. harmonic third, fifth, and. seventh, will 
_be, according to the above notation, 1'25, 1'5, and 1.75 respec- 
tively. As regards the fifth G it is a remarkable numerical 


coincidence that 217 only differs from 1°5 by yt», Ze. the equal 
temperament G only differs from the harmonie by its zby part, 


- a difference so shght that it may be neglected. We tune fiddles 


by fifths therefore. This coincidence is the fundamental fact which 
‘enables us to modulate into various keys on a piano, and it is the 
reason why the scale. must. be divided into 12 (and. not any other 
inumber of) semitones; for it will be found that, until you get to 
‘the unmanageably high number of §3,'no other equal divisiom of 
the scale has any note so near the harmonic G. É 
The crucial point of tempering arises on the third. The E of 
my piano is 25 = 326, whereas the harmonic E. is = 43% ; my 
E is therefore by its #y part too sharp, dx the key of C, a per- 
ceptible degree of error, unpleasgnt to many musicians. “In 
ordinary fianoforte tuning, the E (by the plan in Hamilton’s 
pianoforte tuner or some-similar compromise) is tuned somewhere 
_ between 73% and $4, say vat and the wolf between this.E and 
the upper ¢ is.distributed, ee i 
This is all.very simple so long as,we remain.in the “key of C.; 
indeed if we. remain there, we want no tempering. But GẸ, is 
the.third to-E, and c is the third to Ab; on the piano GẸ and 


Ab are one. On- my equal-semitone-piano I have 


emis E.=.28 (= 43$ nearly ; ` 
f - G= Ab = 25 (= fh nearly) ; ¢ = 2, 
I now ask the champion of ** equally tempered semitones” what 
' is the numerical value of his E and what of his Ge. If fe gives 


them.any other values than 2} and, 28 respectiveby, it is clear 
that a greater error will-be introduced in one part of the scale 


than is saved in another. Instead of algebraic proof I take an 


instance—suppose that Mr, Chappell tunes~his E at 2, if he- 
‘equally tempers his ep ia the scale ef E, # will be Cat ar 


very neg@y. Then wher? he puts down the common chord in 
the kf of Ah, his third the ¢ will be by its yy part too sharp, 

whereas on my equal temperament piano it would only be,by its 

go part too sharp. In otherewords, though the keys of C and - 
E may be somewhat better qn Mr. Chappell’s piano than on 
mine, the key of Ab will be very gnuch worse. This is pretty 
nearly what ‘occurs in practice. The point of my argument is 


-that Mr, Chappell cannot move his E ever so little from the 


value 2° without introducing a greater error somewhere else. 
The term “equally tempered semiitone’’ is inaccurate ; the semi- 
tones on my ptano are all equal; and no one of them can be 
altered by a disciple of the ‘equally-tempered semitone” with- 
out making them unequal. The “‘equally-tempered. semitones ”. 
are not equally tempered. Moreover iP yous‘ temper” af all 


yoi lose the effect of the harmonics ; by moving E from 44% to 
195 . 


{oo YOu sacrifice harmonic coincidence. å ; 

_ The simple reason that unequal tempering ‘ig practised is 
because all keys are not used equally often. 
equally tempered so that the keys C, G, A, F are far, E, Bh, Ep 
tolerable, the other keys being very. much worse than on my 
equal-semitone piano, On most church organs, being unequally - 
tempered, if you modulate even transiently jnt# 4 or 5 flats, the 
effect is unendurable. 

The crucial question in tuning is the question, if your E is not, 


28" and, your Gt 2, what values do you put them at? The 
question of the seventh 1s more complex ; I may observe that 
though my equal-semitone seventh (1°7818) appears far away 
from the harmonic seventh (1°75), yet that the Bp of tuners on 
the ‘ equally-tempered semitone ” system is not much nearér it. 
Their Bh is 49 or thereabout, or in other words, the sub-sub- 
dominant of C. Therefore, on the piano, you have not got the 
“‘harmonic-seventh ” at all; the note which replaces it is one 
that suggests overpoweringly the key of F. This is the secret ` 
which underlies several of our rules in harmony. It is also the 
reason why valve-horn players play Bb (though an open note) 
with valve 2,2, or if they play without a key ‘lip it up” very 
carefully, ` 

It is often supposed that the ‘‘ wolf” has been introduced into - 
music by that most useful though imperfect instrument the piano, 
and that the nable violin: or human voice-knows it not, except in 
so, far as oun natural, good e 
debauched by continually hearing ¢ampered intervals, This, is 
not so; the “ wolf” is not ‘only in the piano but in the scale. 
It is true that-a violin can-play-in liarmonic tune so long as ‘the 
melody-runs in:one-key, or if- it modulates -into a closely allied 
key, and back again the same way. But suppose my violin begins 
by-rising from C to E harmonicallf, ie. to 435 ;"then after 
playing awhile there proceeds to GH (425)? harmonically, being 
then in 8 sharps; and then, after playing awhile in 8 sharps, 
proceeds to c; thee of the fiddle-will then, be (434)? instead of 
2; Że, it wilt be »$_ out of tune. In this simple case the fiddle 
is supposed ‘to play alone,, unfettered by any harmonics but its 


‘own ; in the case of a string-band, the agreeableness of many . 


modulations actually depends upon some chords being harmonic- . 


A piano is un- - 


for harmonic intefvals. has: been | 
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ally out of tune, the-note in the-chord which performs the duty , 


of GË toits preceding chord,®performing-the duty of Ab: to its 
succeeding chord, 


The. practical: conclusion, is that- the. best, plan of, tuning ace 


piano for vulgar musio and vulgar players is that now ordinarily 
practised by the tuners, and, recommended by Mz. Chappell ; 
but if the: piano is to be used? equally in all keys (or even: fre- 
quently in 4 or 5 flats, 5 or 6 sharps) the best plan is to: tune it 
in 12 mathematically equal semitones. _ ©. B. CLARKE 





Animal Intelligegce: 


+ IN an excellent paper on “ Animal Intelligence” (NATURE, 
vol, xxv. p. 523), Mr. C, Lloyd. Morgan says. that. ‘Lhe brute - 
has to be contented with the experience he inherits or indivi- 
dually acquires. Mans through language spoken or written, 
profits by the experienc® of his fellows. - Even the-most savage 
tribe has traditions extending back to the: father’s father. May 


there not be, in social animals also, traditions from, generation . - 


Aan) 
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to generation, certain habits prevailing in certain communities in 
‘consequence neither of inherited instincts nor of individual 
experience, but simply because the yourig ongs imitate what they 
see in their elder fellows? , ry ‘ ; 
As is- well known, the stingless honey-bees (Melipona and 
Trigona) build horizontal coms ‘consisting of a single (ayer of 
cells, which, if there is plenty of space, are -of rather regular 
shape, the peripheral cells being all at about the same distance 
from the'first built central one. “Now, on February 4, 1874, I 
met with a nest of a small Trigena (‘‘ Abelha preguicosa ”) in a 
very narrow hole of an old® canella-tree, where, from want of 
space they were obliged to give to their combs a very irregular 
shape, corresponding to the transversal section of the’ hole. 
` ‘These bees lived with me, in a spacious box, about a year (till 
February 10, 1875), when perhaps not’a single bee survived of 
those which had come from the canella-tree; but notwithstanding 
_ they yet continued to build irregulag combs, while quite re- 
gular ones were built by several other communities of the same 
species, which Ishayehad 
The following case is still more striking. In the construction 
of the combs for the raising of the young, as well as of the large 
cells for guarding honey and pollen, our Avelipone and Trigone 
do not use pyre wax, but mix it with various resinous and other 
substances, which give to the wax a peculiar colour and smell, 
Now I had brought home from two different and distant locali- 
. ties tuo communities of our most common Melipona (allied. to 
M., marginata), of which one bad dark reddish-brown, and the 
other pale yellowish-brown wax, they evidently employing resin 
from different trees, They lived with me for many years, and 
either community continued, in their new home, to gather the 
same resins as before, though now, when they stood close 
together, arly tree was equally accessible to the bees of either 
community. This can hardly be attributed to inherited instinct, 
as both belonged to the same species, nor to individual expe- 
rience about the usefulness of the several resins (which seemed 
to serve equally well), Lut only, as far as I can judge, to tradi- 
tion, each subsequent, generation of young bees following the 
habits of their elder sisters, FRITZ MUELLER 
Blumenau, St, Gatharina, Brazil, November 14, 1882 





mos 


The Inventor of the Incandescent Electric Light 


In the ‘‘ Notes” of NATURE, vol: xxvii, p. 209, M. de 
Chagny is described as ‘‘the first electrician who attempted to 
manufacture incandescent lamps i’ vacuo about twenty years 
ago.” This-invention and its successful practical application 
{irrespective of cost) was made by # young American, Mr, Starr, 
and patented by King in sB45. A short, stick of gas-retort car- 
bon was used, and the vacuum obtained by connécting one end 
of this with a wire sealed through the top of a barometer tube 
blown out at the upper part, and the other end with a wire 
dipping into the mercury. The tube was about thirty-six 
inches long, and thus the enlarged upper portion became a 
torrecellian Vacuum when the tube was filled and inverted. 
I had a share of one-eighth in the venture, assisted in 
making the apparatus and same of the experiments, and after 
the‘death of Mr. Starr all the apparatus was assigned tome, I 
showed this light (in the original lamp) publicly many times at 
the Midland Institute, Birmingham, and on two occasions in the 
Town Hall, all of them more than twenty years ago. The light 
was far more brilliant, and the carbon-stick more durable, than 
the flimsy threads of the incandesgent lamps now in use. It was 
abandoned solely on account of the cost of supplying the power. 
As a steady, reliable, and beautiful light, its success was com- 
plete. In ‘‘ A Contribution to the History of Electric Lighting,” 
published in the Xournal of Science, November 5, 1879, and 
reprinted lately in my ‘* Sciencegin Short Chapters,” may be 
found further particulars concerning this invention and’ its 
„inventor. W., Marrisu WILLIAMS 

Stonebridge Park, N.W. : 





` The Reversion of Sunflowers at Night 


- WHILE the-fact that sunflowers turn their faces toward the 
sun in its course during the day is as old as our knowledge of 
the plant, I am not aware that any record has been made as to 
. the time of night that they turn fo the east again after ther 
obeisance to the setting sun, z 
One evening during a short stay at a village in Colorado, in 
the summer of 1881, I took a walk along the banks of a large 
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irrigating ditch just as the sun was setting. The wild variety,ot — 


Lelianthus annuus, Lin. (= H. lenticularis, Douglass) grew abun- 


‘dantly there, and I observed that the broad faces of all the 


flowers ‘were, as is usual in the clear sunseturned to the west. 
Returning by the same path less thafi an hour afterwards, ang 
immediately after the daylight was gone, I found, to my sur- 
prise, that much the greater part of those flowers had already 
turned their faces full to the east in an icipation, as it were, of 
the sun’s rising. . e 

They had in that short time retraced the semi-circle, in the 
traversing of which with the sun they had spent the whole day. 
Both the day and night were cloudless, and apparently no un- 
usual conditions existed that might have exceptionally affected 
the movements of the flowers. 

Idoubt not that many persons like myself havesupposed that sun- 
flowers remain all night with their faces tothe west, as they are 
when the sunlight leaves them, and until they are constrained by 
the light of the rising sun, to turn to the east again. It isnot my 
purpose to offer any explanation of the cause of the phenomenon 
here recorded, but it seems to me.improbable that it could have 
been an exceptional instance ; and I only regret that no oppor- 
tunity has since occurred to me to repeat the observation. 

Washington, ‘December 26 C. A. WHITE 
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Pollution of the Atmosphere 


Mk. H. A. PHILLIPS, in NATURE, vol. xxvii. p. 127, thinks — 


that the effect of the increasing quantity of hydrocarbons ın the’ 
air from the combustion of coal will be to make climates more 
extreme, It seems to me the effect will be the direct contrary. 
Gaseous and vaporous hydzocarbons absorb heat much more 
powerfully than air, and whatever makes the atmosphere absorb- 
and retain more solar heat than at present will tend to equatise- 
temperatures between day and night, and also between different 
latitudes. I think, however, that any possible effect of hydro-- 
carbons will be quite insignificant in comparison wish the effect 
of the watery vapour of the atmosphere, which, as Tyndall bas 
shown, moderates climates by its power of absorbing solar 
eat, JOSEPH JONN MURPHY 
Old Forge, Dunmurry, Co, Antrim, December 28, 1882 


A “Natural” Experiment in Complementary Colours 


ON page 79 of vol. i, of the “ Life, Letters and Journal of Sir 
Charles Lyell,” his visit to the Fall of the Rhine at Schaffhausen 





is described, and he notes that “as the sun shone on the foam it . 


took very much the rose-coloured tint so remarkable on the snow 
in the Alps.” o 


His experience as regards the colour being- observed in the ` 


full sunlight seems to differ from that of Mr. Chas. T. Whitmell, 
which you published in NATURE, vol. xxvi. p. 573. ‘ 
~ E. J. BLES 

Moor End, Kersal, near Manchester, January 8 - 





BAIRDS HARE AND ITS HABITS 


EVERAL instances have been recorded in which indi- 
vidua] male mammals have produced milk from their 
mammary glands for the nutriment of their young. But 
that the young of a mammal should be ordinarily suckled. 


by the male parent is such an extraordinary anomaly that “ 


it is very hard to believe %. Yet that such is the case in, 
an American species of hare (Leéus bairdii) would seem 
to be highly, probable from observations made by Dr. 
Hayden and his party during one of their expeditions in 
the Yellowstone Mountains. In the last number pf the 
American Naturalist, Mr. Lockwood gives the following 
details on this curious subject :— ; i 

“Tn the months of May and June, 1860, Prof. F. V. 
Hayden and his party of United States explorers found 
themselves up in the Alpine snows of the Wind River 
Mountains, where they were detained several days in an 
attempt to feel their way to the Yellowstone. On May 
31 Dr. Hayden declared that a new species of hare was 
around, as he had observed unusually large hare-tracks 
in the snow.g As the Doctor expressed himself to us :— 
The tracks were very large, the feet being. wide-spread, 


‘and the hair thick between the toes, thus really furnishing 
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the_animal, with snow shoes.” In June, one was cap- 
‘tured, and the Doctor hamed the species Lepus bairdii. 
, The animal seemed limited to that small Alpine territory. 
But one specimen was secured, and no more was heard 
. ọf this hare until 1872; when Dr. Haydey and-party were 
iin that region in the months of August and September. 
' At this time five specimens of Baird’s hare were obtained 
‘by Mr. C. Hart Merriam, the naturalist to the Hayden 
Survey.® Of these four were adult males, and all: had 
‘large teats and udders full of milk. The hair round the 
‘nipples was wet, and stuck to them, showing that they 
' had just been suckling their young. To make all certain, 
' resort was had to dissection, when the sex was demon- 
_ strated. Not only did Mr. Merriam make dissection, 
but also Dr. Josiah Curtis, a naturalist of the United 
States Geological Survey, with the same result. In the 
face of such testimony disbelief would seem discourtesy.” 





' NOTES FROM THE LETTERS OF CAP1AIN 


DAWSON, R.A, IN COMMAND OF THE 
BRITISH CIRCUMPOLAR EXPEDITION} 


uly 30, Fort Chipewyan, on Lake Athabasca 

AFTER practically incessant travel since leaving Eng- 

land, at last I find myself condemned to a week’s 
rest, as there are no boats going to Port Rae until the 
Mackenzie River boats return. But here we are in the 
lap of luxury ; we get bread, butter, and milk, which we 
have not tasted for ages, to say nothing of the novel 
experience of sleeping under a roof and on a bed, I 
have had a most delightful journey, but it all seems. like 


a dream to look back to: my memory is a kaleidoscope of 


- pine trees, rapids, Jakes, and golden sunrises and sunsets. 
Down stream we travel day and night. -At sunset’ the 
boats are lashed together, and then the crew go to sleep. 


It is very nice drifting down in the silence amongst the |- 


ines, but}bed-time comes at last. I then roll myself in a 
blanket, lie down, and look at the stars till I fall asleep. 
At sunrise I wake to find the crew on the shore, boiling 
their kettle, and a cup of tea is very refreshing. My 

-blanket and my hair, too, I find dripping wet with dew 

. when I wake. 3 : 
. At noon or so we land, and cook more tea, and mak 
breakfast usually off pemmican, which is, composed of 
buffalo flesh dried and pounded, and put in a leather bag 
with grease poured over it. It is not nice, but it supports 
life. When we have such a luxury as flour, it is baked 
into cakes in a frying-pan. We get into the boat again, 
and eat our breakfast whist drifting down stream. Bye- 


and-bye the current becomes more rapid, and at last we’ 


see the river disappearing in a cloud of spray. Here isa 
Portage, so the boats pull to shore and the cargo is 
landed. The crew then return. I take my place in the 
-boat, and after each man has laid aside his-pipe, settled 


. himself in his seat, and got a good grip of his oar, we 


shove off and d&sh into the rapid as fast as twelve oars 
can take us, with shouts of “ Hurrah! boys!” (the only 
English words the Indians know) and “ekwa,” a Cree 
word, meaning “Come on.” Tife guide or steersman stands 
‘on a seat in the stern steering the boat with a long oar— 
a picturesque figure, with his long black hair waving 
behind him. In a moment we are among the rapids, 
and seem to sink into a mass of foam, from which we 
emerge sideways, and are carried.towards a projecting 
rock, Wild exclamations in French from the guide! 
the bow oarsman seizes a pole, and sends the boat off, 
and then we spin down the tail of the rapids, not without 
one or two bumps that make the whole frame of the boat 
quiver. The whole distance, a mile or two, is done in 
two or ‘three minutes, and it is not bad fun. After the 
boats have run the rapids it is dinner-time, and then’ the 
crew set to work to carry the cargo over the portage-—a 


- work of two or three hours. In some places the boats 


- 3 Continued from p. 103. > 
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themselves have to be hauled across on rollers, which is 





























stopping about 4 o'clock for tea,and at sunset reach another 
Portage. Here ‘we camp, and jn awery short time the 
tents arp pitched, a tyee felled to make a camp-fire, and 
kettleg singing.thereon. Supper and bed-time make up 
the day. Such is a fair specimen of a day’s river travel- 
ling. With a fair wing we sail, especially on the lakes. - - 

The crews are Chipewyans; their language is chiefly .. 
made up of clicks and gurglings in the throat, and differs 
altogether from Sioux, Cree, and the other languages 
spoken further south. ý 3 gh 

`A Roman Catholic priest here showed me a Chipewyan 
grammar and dictionary that they have composed. There 
are over sixty sounds in the language, so they have to 
invent additional lettegs, There is something Asiatic in 
„the appearance of these Indians, with their small mous-. 
tache and tufts of hair on thejr chip, quite anlike the 
Indian of the plain. They are Roman Catholic. . 

After leaving Portage la Loche, on July 24, the first 
day’s journey took us down to the Terre Bl&nche falls ; 
here we had to haul the boats over a smal hill, as the 
river is a succession of falls and rapids for about half a 
mile; a’ very pretty place, the river runs between lime- 
stone cliffs, crowned with pine trees, and all stained 
bright orange colour with lichen. ne. re 

On the 28th we reached the Athabasca, a splendid - 
river, usually half a mile in width, sometimes more. Its 
course is pretty straight to the north, so we often had a_ 
view of some fifteen miles or so down the valley. 

On the 29th, having a fair wind, we made a hundred 
miles. We met two lots of Indians ; from the first we got - 
some moose, the first fresh meat we had-tasted for a long 
time, and from the others we got some raspberries and - 
asketoon berries, which were very refreshing. _ ‘ ji 


2 


place to poplar, the poplar to willow, and the-willow to 
reeds, till at last we saw Lake Athabasca before us, a 
rocky coast to the north, and to the east water as far as 
the eye could reach. ; : ea, Yi 
A fresh breeze took us across the lake in tivo lours, 
„and we received a hospitable welcome at this place, , 
together with all sorts of luxuries that had become quite 
strange to us. ° . x 
This is quite a large place iefhere are about a dozen 
houses, two churches, *two bishops, a sisterhood, and ` 
some missionaries. The country is rocky, and mest 
desolate. ‘To the south and west the great lake stretches 
away to the horizon, and the land view is composed of 
hills of reddish granite, no soil, lants.growipg here and ` 
there out of occasional crevices, and a few stunted firs 
| scattered about. There are woods in the valleys, but the 
trees are of no size. No sound breaks‘ the stillness but _. 
the weird cry of the loon, a sort of maniacal laugh that 
is almost a wail; and the solitude,is heightened by- the 
reflection, that for 1000 miles north, south, east, and west- 
all is wilderness. Š : ‘ 
Towards the lake the view is pretty, as there are many | 
islands covered with pines? - 
.The weather is cooler than it has been, I am glad to 
say. For days we had the thermometer at 85° and 86°, 
and even higher; But though hot, the summers are short, - 
and I think that of this year is over. The mosquitos, at 
any rate, are beginning to disappear, and now the climate 
is nearly perfect, like the best English summer weather. - 
August 5.—There was a fine aurora last night; a cur- 
tain of flame seemed to descend from the sky nearly © 
overhead and right across the sky, end after waving about . 
for a few moments, died away again. Yesterday I went 
to seethe Roman Catholic’ Mission; they have quite a 
pretty church, which has been built some thirty years. I 
was also taken to see the sisters, of whom there are six. 
They all seemed vePy flourishing, and have a very nice 
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pretty hard work. “We continue/our way down stream, -` 
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As we drifted down the river, the pines began to give- 
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August 6, Sunday—I was at the English~ church 
this morning. It1s a nice little church, and there was a 
congregation composed of the Hudson’s Bay people, 
twenty or thirty. Most'pf the HtyJson’s Bay people are 
Scotch, many coming from the Qrkneys, The Bishop 
Bompas is very pleasant, he is a great ‘traveller, and has 
dived amongst the Esquimaux at the mouth of the Mack- 
enzié’River, andihe works very hard. ' 

August 9,—The weather has been stifling hot, 89° in- 
doors, for the last three days, quite like the West Indies. 
Yesterday I went over to see a performance atthe Roman 
Catholic Mission of the school children, got up by the 
sisters in our honour. They sang, and acted, and danced 
TERRANI well. They have very good memories I am 
told. i : i 
It is curious living together without money, as one does 
in this country, Everything is done by barter, the unit 
of value being a skit; the average value of a beaver skin 
is said to be worth twenty ducks, or forty white fish, or 
twenty plugs of tobacco, so that fora plug of tobacco (about 
an $ 02.) one can get a duck or two white fish, a large fish 
about two f€et long, and very good eating. This place, 
like all other habitations m the north-west, swarms with 
large wolf-like dogs. These are used in winter for draw- 
ing carrioles, and a team of four dogs will draw 500 lbs, 
or more. Thealgdians use them too, in summer, as pack 
animals, 

The boats have just made their appearance, four black 


_ specks on the horizon to the north, so we shall be off in a 


few hours. 





THE SWEDISH EXPEDITION TO 
SPITZBERGEN, 1882 


HE results of the researches of the expedition de- 

spatched to»Spitzbergen last summer by the Swedish 
Academy of Sciences, under the eminent savanés Baron 
G. de Geer and Dr. Nathorst, for the study of the geolo- 
gical and geographical features of the island, are very 
interesting. In the first instance, these gentlemen have 
drawn two maps, showing the exact geographical features 
of the, island, as compared with those prepared by two 
previous expeditions. Of these, one shows the outlines 
of the fjords and valleys in fhe southern part of the 
island, with the bounda? of the inland ice, and the other 
the relative depth of the seas around Spitzbergen and 
Scandinavia. From the latter it appears that these two 
land-formations are really elevated ridges on a compara- 
tively level plateau, which sinks abruptly in the ocean 
west of Sptzbergen. In the second instance, the expe- 
dition has ascertained that the deep fjords and narrow 
valleys of the island have not been formed by upheaval 
of the terrestrial crust or by strong water-courses, but are 
due to the action of glaciers during the Glacial period, 
while from the marks on the rocks of the Beeren Island, 
it may be assumed that the Spitzbergen glaciers extended 
even so far. : 

At the close of the Glacial period a sudden subsidence, 
followed by a still greater rising of the shores, both of 
a aes te and Scandinavia, most propably took place, 
which is demonstrated by the discovery, in Scandinavia as 
well as Spitzbergen of old gravel beaches and the shells 
of salt-water mussels far inlan@. The existence in Spitz- 
bergen of some of the most characteristic species of the 
Scandinavian flora and fauna, may perhaps. be ex- 
plicable by migration frora Scandinavia, at a period 
when the plateau between the two ridges was above the 
level of the sea, we may assume, shortly after the close of 
the Glacial period. It seems impossible to explain other- 
wise how, for instance, birds, particularly those living on 
land, could have found their way, to this island, some 
700 miles distant from the Scandinavian peninsula. 

At the same period, the common Scandinavian “ Blaa- 
musling,” Mytilus edulis, and a few other species 








have, no doubt, also migrated into the island. This 
species is now, however, extinct, but the jarge quan- 
tities of shells found on the shores indicate that at one 
time it must have been common enough. he latter circum- 
stance seems tosprove that the climate of Spitzbergen at an 
earligr period was much milder than at present, and corrobo- 
rates alsothe theory of a connection having existed between 
Spitzbergen and Scandinavia about the Glacial period, as 
such a Jand-barrier would have caused the eastern arm of 
the Gulf Stream, which now flows by the North Cape. to 
have taken a more northerly direction, and thus. carried 
the softening elements of a southern clime to the now 
desolate rocks in the Arctic Ocean. CS: 





THE INCREASE IN THE VELOCITY OF TRE 
WIND WITH TRE ALTITUDE 


TRE fact that the upper strata of the atmosphere as a 

rule move more rapidly than those near the earth’s 
surface, has long been inferred on theoretical grounds, 
though little direct evidence beyond the marvellous and ' 
often unexpected voyages of aéronauts, or casual obser- 
vation of the clouds, has hitherto been furnished in its 
favour, The practical value of this fact ıs beginning to 
be felt by engineers since the investigations undertaken by 
Mr. T. Stevenson in 1876, and more recently (see Journal 
of Scottish Meteorological Society, vol. v. pp. 103 and 
348), showed that even for moderate heights the old 
notion of assuming the wind to be of uniform velocity at 
all altitudes was seriously in error, and that to rely upon 
it in the case of lofty structures might entail disastrous 
consequences, 

While Mr. Stevenson’s experiments have shown that 
the wind’s velocity increases very considerably, especially 
near the surface, they do not touch the question of the 
increase noticed at great heights, nor can the formule or 
conclusions derived from them be said to throw any light 


‘on a matter which evidently contains the germs of many 


important truths for the meteorologist. x 

Where the engineer ends in fact the meteorologist may 
be said to begin ; but in this case the engineer ends a 
little too soon, since Mr. Stevenson’s latest experiments 
terminate at the top of a pole only 50 feet high, where he 
Jeaves us with a formula ‘believed to be sufficiently 
accurate for practical purposes,” and which 1s said to 
give the velocity for ‘‘ great heights above sea-level.” 
Whence Mr. Stevenson obtains this formula, or on what 
data he believes it to be approximately correct, we are 
not told, and here the question is left ın a state of uncer- 
tamty for greater heights, in which we trust neither 
engineers nor meteorologists will allow it long to remain. 
It might even be advantageous to the former, if instead 
of trusting to a few empirical formule, they would ask 
the meteorologists what they knew about the matter, and 
joined with them in endeavouring to discover a rational’ 
formula which would yield satisfactoPy results at all 
elevations. 3 

Theoretically the maip factor at small elevations in 
determining tbe increase of velocity, would appear to be 
the diminution of friction as we rise, above the sùrface, 
and as this must occur most decidedly near the surface, 
so the velocity must increase in the first few feet “per 
saltum.” Mr. Stevenson’s experiments and curves show 
this very clearly. Indeed up to a height of 15 feet the 
increase is so sudden, so irregular, and so clearly de- 
pendent on the nature of the surface, that no attempt has 
been made to include this space within a formula. 

There is, however, another factor which acts positively 
in the same direction, and which, while operating for the 
most part at great heights, where its influence ultimately 
predominates to the exclusion of the friction factor, must 
be félt to some extent at comparatively moderate 
elevations. ° 

I allude*to the general increase in the barometric 
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gradient with the height above the earth’s surface, due to j 


the general temperature gradient between the equator 
and the poles, in conjunction with the earth’s rotation. 
, This fact has been thoroughly investigated by Mr. Ferrel 
gf the U.S..Coast Sufvey, and the results given in his 
In this work he 
has given on p. 45-the mean west-easterly component .of 
the velocity at the surface due to the causes just men- 
tioned, fnd the term by which this increases with the 
height (in metres) for every fifth degree of latitude’ on the 
mean of all-longitudes, for the months of January and 
‘July, and for mean annual temperatures, calculated from 
the observed barometric pressures and temperatures in 
every part of the world. A 

. For latitude 50° the eastward velocities at the. surface 
and increment terms for the elevation are as follows in 
two different measures. 

, -~ Mean temperatures. January. July ` 
Miles per hour 3°35+8°64 ... 3°97 +12°1A ... 243451 
Feet per second 4°91 + ‘0024... 5°82+- °0033% ... 4°00+‘0014h 
ee represents the height in miles and feet respec- 
tively. P : 

Owing to ¿his cause alone therefore the eastward (and 
therefore in our latitudes the prevailing) motion of the 
atmosphere will-be increased’ on the mean of the year by 
8} miles per hour at a height of 5280 feet, or by 24 miles 
per hour at a height of about 1300 feet. 

The increase in the horizontal velocity which results 
from the joint action of these two factors, is thus probably 
ery different from that which would arise from a mere 
diminution of friction alone, since at great heights this 
would theoretically become almost insensible. 

For a thoroughly satisfactory solution of the matter, 
nothing wifl avail except anemometrical observations 
made at every possible elevation (preferably,.as I lately 
suggested: in a paper read before the Meteorological 
„Society, with instruments attached to kite-strings), but in 
the absence of these at present, it may be worth while to 
úse some excellent observations on the velocity of differ- 
ent-cloud-layers recently communicated to the Austrian 


` Zeitschrift fur Meteorologie, by Dr. Vettin,? for the pur- 


pose of showing the complete breakdown of Mr. Steven- 
:son’s formula when applied to “great heights above sea- 
level.” 

The following table, which is taken from Dr. Vettin’s 
paper, gives the mean velocity of the clouds from all 
-directions, at five altitudes to which they respectively 
belong, and which, together with their velocities, have 
been measured by methods described in detail in. the 
paper from which it is extracted :— - 


F TABLE I. 

k ; Height Number Mean velocity 
` Name of Barometric ‘ h 

į station. pressure,? feet, Sse ilga, Pesi g 

. In. ey 

U pper:cirrus 1 1°968 23,000 879 59°5 
Under cirrus 17'953 12,800 ... 1047 508 
Cloudlets* ... 22'441 7200 ... 1588 350 
Cloud e” 25'733 3%0 ... I87I 304 
Under cloud ... 28127 1600 ... 1292 374 
‘Wind (sea-level) ... 29'922 O ... 4168 198 ` 


t 


rapid iacrease inthe velocity of the wind through the-first 
1600 feet, an abrupt diminution occurs between this 
height and 3800 feet, after which ‘the motion again 
increases at a more moderate rate. 
.. Now Mr. Stevenson's formula for heights above 5o feet 


is E = a where V, v, H, À are the velocities and heights 


a 


: x Yt must be noted that the surface velocities given in this table are some- 
What in excess of the trith, owing to the neglect of surface friction, but this 
does not affect the’ increment terms to any large extent. e 

2 Zeitschrifi fiir Meteorologie, Band xvi, July and Sgptember Heft; 
t Die Luftstromungen uber Berlin.” $ r 
~ 3 Reduced from the original figures in millimetres, 4 Wolkchea, 


at the upper and lower stations respectively. If we apply 
this formula to the preceding table and calculate the 


heights at-the higher levels from those at the lower ones, . 


we get for the" mogt- favourable gases the following 


values :5- i v : 
P Observed Calculated  - 
Velocity. Height. Velocity Height. 
37'4 e L600 wes i 259°2. 12,800 
508 2,800 *...6 no U 113°E 23,000 


which are so absurdly in exeess of those observed at the 
same levels, and so far beyond*what we might reasonably 


, true for any height above the first 100 feet. Ewen the 
| formula which is supposed by Mr, Stevenson to fail above 
50 feet gives better results than this one at the higher 
levels., ` - 


e Creal a $ 
This formula isf = a/ FE pi pon the same 


calculated values :— 


- 6 
Height ` ji 3 Nelocity. 
12,500 103°7 
23,000  69°3. 


but even these are far in excess of those observed. Both 
formule moreover fail lamentably up to 1600 feet, for 
even if we assume that 19°8 represents {ke velocity, not at 
sea-level, but at an elevation of 100 feet above it (an ex- 
ceedingly favourable assumption since the velocity at this 


times, and the second more than /#ree times that actually 


-| observed by Dr. Vettin. : 


It is pa therefore, that both formulæ must fail con- 
siderab 
furnished it would seem probable that néither of them 
give correct results much above 100 feet or so. 

For practical engineering purposes no doubt they would 
succeed only too well, since they would probably give a 


judging from examples such as the Tay Bridge, would. be 
no disadvantage when the force of the wind enters -into 
engineering calculations. ` 

It would surely be better, however, if we could arrive 
at a somewhat closer approximation to thé truth, and 
better still if we could arrive at she truth itself. This, as 
I have already pointed out, will be only accomplished for 
the lower strata wy further experiment in the same direc- 
tion as that already followed by Mr. Stevenson, modified 
by attaching anemometers to kite strings, and for the 
upper strata, which chiefly concern the meteorologist by 
observations of the clouds similar to those made by Dr. 
Vettin, ` a 

Meanwhile, however, I have found a formula which 
' gives very much more satisfactory values at the higher 
levels than those furnished by My. Stevenson. This 
i formula is— Rad 


| 


v_ Afi l 
Yv . h y 
-And although I do not expect it will be’found to hold 
very near the surface, it certainly accords, omitting the 


It will be seen from this table that while there is a. anomalous case at 3800 feet, from 1600 feet'to 23,000 feet, ` 


expect as to render it doubtful whether this formula is . 


‚observed values as those used above gives the following ` 


height would considerably exceed that at sea-level), the- . 
first formula would make the velocity at 1600 feet four. p 


y below 1600 feet, and until further evidence is ~ 


maximum velocity far in excess of the truth, and this, 
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t or through a range of 21,400 feet, very closely with the ~~ 


|e 


values observed by Vettin. Tene 
The figures observed and those calculated from this 


formula‘are as follows :— - 
TABLE II. 
Height of lower Height of upper . Velocity 
stratum. stratum. Observed, Calculated. 
3,809 7,200 35 356 
FS] ino E a a 
12,800 23,QQ00 599 se 595 
23,000 41,000 67? A 68°7 


1 The mean of the two. 2 Calculated by Vettin. 
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Moreover, if we assume that 19'8 is’ the velocity at 100 | 

feet, the velocity at 1,600 feet calculated from it by this 

~~ formula would be almost exactly egua/ to that observed, 
instead of four times as much as jt was when calculated | 

A The empirical formula v = 281 +02 Y4, 

where v is the velocity in feet per second, and 4 is the 

corrésponding, height in feet, ‘givas for the four elevations 

> above, results in close agreement with those observed, Dut 

it would probably fail belgw 1,600 feet. 

“Mr. Stevenson in his first paper uses a formula 


ee E F s ” 
oy ay m where Ff are the forces (“ pressures ” I sap- 


E K 
; from y= 





| 
| 
| 
f 
| 
| 
| 
l 
< “pose is meant. by this objectionable. word) at the two | 
> devels corresponding to A’ and 4. 

In his second paper he says he prefers the formula 
| 
| 
| 
| 
| 


P 


Eat E ziete R and p are the pressures at the 


h 
i 7 
` two levelseto the formula z 


Eog 
„YE 
. vi 
‘other remarks it would appear that pressure and velocity 
< are considered to vary directly with each other. This. is 
a notion which is certainly at variance not only with the 
~ hitherto generallytaccepted empirical formulae, but is dis- 
O tinctly contrary te the results lately deduced by Mr. 
Ferrel from the hydrodynamical theory (see Van Nos- | 
trand’s Engineering Magazine, vol, xxvii. p. 141). The 
formula usually found in the text-books is p = ‘00492 7", 
and the one deduced by Ferrel is | 
"0027 P oy 
E nhrin patie “ace i 

! 2 1+ 0036652 P ? 
where P P are the barometric pressures at the level under 
consideration and at sea-level respectively, and Z is the 
emperature in degrees Centigrade ; and though from the 
ter formula it is evident that the pressure at the higher 
vels will be less for the same velocity than below (at the 
ight of Mont Blanc, for example, it would be reduced 
bout. one-half) there is nothing to lead us to infer that 


, from which and some 











E = VĒ 
i Se. ke ; 
Mr. Stevenson, we make the ordinary assumption that 


i 
a t we get the formula which I bave already shown 


-Ifin the formula which was discarded by 


- gives results which agfee closely with the values observed 
“by. Vettin ‘above 1,600 feet, and which even below this 
height is much nearer the truth so far as can be inferred 
-oofrom the slender data employed, than the formula pre- 
“ferred by Mr. Stevenson. ; 
_Tf we take the heights as abscissa, the curve traced out 
"by the -velocity-ordinates will be much flatter than the ordi- 
nary conical parabola, and at great heights will approxi- 
mate very. nearly to a straight line parallel to the axis. 
Ferrel’s increment-term mak@s it a straight line all through, 
but his formula -assumes that the temperature gradient 
between: the pole and the equator is the same above as at 
the earth’s surface, it leaves out frittion altogether, aud 
- also supposes the velocity forgthe same gradient to be the 
same at all heights, whereas according to theory it shouid | 


increase with the height in the ratio “37, where z is the 


: angle the wind makes with the isobar, and P is the baro- 
“metric pressure at she level under consideration, Net- 
withstanding these omitted factors, of which the first and 
last probably tend to destroy each other, it will be found | 
that the addition of the increment corresponding to each 
< altitude to the velocity at the surface-chserved by Vettin 
gives us the following fair appré&imetion to the values | 
actually observed, though the calculated values are “tc 
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x : — 
small at 1600 feet and too large at. 23,000. feet. by: jus 
about the same amount :— X : 


Calculated from 


` Veloci 
Height, baei, Ferrel’s Formula. 
23,000... 595 yp eM ae | l O 
12,800 *,. SES: on. 50 5 ee 
èe 7,200 35 370 = 
3 800 30°4 28-9 
1,602 37'4 236 
o 198 $- 


In conclusion, it is evident that, quite apart from the ~ 
meteorological side of the question, more investigations ~ 
like those undertaken by Mr. Stevenson, are urgently 
required to determine the actual rate of increase of the, 
velocity at moderate* heights, from which a formula like 
the one I have recommended may be deduced, whic 
will yield values more within the range of probability than. 
those furnished by the one which is apparently supposed 
to suffice for the rest of the atmosphere after we have 
reached the top of the fifty-foot pole. Rye ere 
E. DOUGLAS ARCHIBALD. o 


. 





KRAO, THE “ HUMAN MONKEY” 


THROUGH the courtesy of Mr. Farini, I have had a 

private interview with this curious little waif, which 
he is now exhibiting at the Royal Aquariu.n, Westminster, 
and for which he claims the distinction of being the long- 
sought-for “ missing link” between man and the Anthro- 
poid apes. Krao certainly presents sone abnormal 
peculiarities, but they are scarcely of a sufficiently pro- 
nounced type to justify the claim. She is, in fact, a 
distinctly human child, apparently about seven years old, 
endowed with an average share of intelligence, and 
possessing the faculty of articulate speech. Since her 
arrival about ten weeks ago in London, she has acquired 
several English words, which she uses intelligently, and 
not merely parrot-fashion, as has been stated. Thus, 
my suddenly producing my watch at the intervie 
was attracted by the glitter, and cried out cloch 
that is, clock, clock! This showed consideraly 
of generalisation, accompanied by a somewhat de 
articulation, and it appears that her phonetic system. doi 
not yet embrace the liquids Z and » But in this and 
other respects her education is progressing favourably, 
and she has already se far adapted herself to civilised 
ways, that the mere threat to be sent back to her. own 
people is always sufficient to suppress any symptoms. of 
unruly conduct. 

Physically Krao presents several peculiar, features. 
The head and low forehead are covered down to the. 
bushy eyebrows with the deep black, lank, and lustreless. 
hair, characteristic of the Mongoloid races. The whole 
body is also overgrowa with a far less dense coating of 
soft, black hair about a quarter of an inch long, but nos 





round black eyes are very large and perfectly horizontal. 
Hence the expression is on the whole far fro n unpleasing,, 
and not nearly so ape-like as that of many Negritos, and 
especiaily of the Javanese “Ardi,’ figured by me im 
NATURE, vol. xxiii. p. 200. But it should be mentioned” 
that when in a pet, Krao’s lips are said to. protrude so. 
far as to giwe her “ quite a chimpanzee look.” 

Apart frem her history one might feel disposed tòc 
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regard this specimen merely as a “sport” or /usus nature, 
possessed rather of a pathological than of a strictly an- 
thropological interest. Certainly isolated cases of hairy 
persons, and eveg of hairy families, are not unknown to 
science. Several were¢igured in a recent number of the 
Berlin Zeitschrift fiir Ethnologie, and, if I rememper, 
both Crawfur1 (“ Journal of an Embassy to Ava”) and 
Col. Yule (* Mission to the Court of Ava”) speak of a 
hairy fantily resident for two or three generations at the 
Burmese capital. This family is reported to have come 
originally from the interior of the Lao country, and in the 
same region we are now told that little Krao and her 
parents, also hairy people, were found last year by the 
well-known eastern explorer, Mr. Carl Bock. Soon after 
their capture, the father appears to have died of cholera, 
while the mother was detained at Bangkok by the Siamese 
Government, so that Krao alone could be brought to 
England. But before his death a photograph of the 
father was taken by Mr. Bock, who describes him as 
“ completely covered with a thick hairy coat, exactly like 
that of the anthropoid apes. On his face not only had he 
a heavy, bushy beard and whiskers, similar in every 
respect to the hairy family at the court of the King 
of Burmah, who also came from the same region 
as that in which Krao and her father were found; 
but every part was thoroughly enveloped in hair. The 
long arms and the rounded stomach also proclaimed 
his close alliance to the monkey-form, while his power of 
speech and his intelligence were so far developed that 
before his death he was able to utter a few words in 
Malay.” 

Assuming the accuracy of these statements, and of 
this description, little Krao, of course, at once acquires 
exceptional escientific importance. She would at all 
events be a living proof of the presence of a hairy race in 
Further India, a region at present mainly occupied by 
almost hairless Mongoloid peoples. From these races 
the large straight eyes would also detach the Krao type, 
and point toa possible connection with the hairy, straight- 
eyed Aino tribes still surviving in Yesso and Sakhalin, 
and formerly widely diffused over Japan and the opposite 
mainland,! A. H. KEANE 





FIGURE OF THE NUCLEUS OF THE BRIGHT 
COMET OF 1882 (GOULD)? 


LTHOUGH this comet presented a beautiful spec- 

tacle, when seen with the naked eye, I have been dis- 
appointed at the small amount of work which I have 
been able to do in the way of accurate observation. I 
give herewith the only two good sketches which I have 
been able to make. The aperture employed was 15 inches, 
and the power was 145 diameters. 





1882, October 13. 


1882, October 13.—(See the figure.) The nucleus is 
curved as in the drawing. It consists of three masses. 
Iam sure of a break at a; tolerably sure of the break 
at 4, and I suspect a break at c, but I am not certain 


of it. 
. 
* See my paper on “‘ Aino Ethnology "’ in NATURE. vol. XX. P. 524. 
* Paper by Prof. Edward S. Holden, in the American Journal of Science 
and Arts. 
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1882, October 14:—The night is very poor, (In general 
the appearances of last night are confirmed,) The nucleus 
is about 1’ long. 

1882, October nee the figure.) There are three 
masses, plainly separated. B i¢ farther north than the 
line AyT by 3—4". There is a dark division between 
each pair of masses. Ø and C are nearly.in the parallel. 

. . 





1882, October $. 


The brush of light from the mass A towards the east, 
comes from the south side of A, as it is dragyn. From 
the W. end of A to the E. end of the brush of light, is 
about 15”. 

1882, October 18.—The dark space between A and Z is 
about 10” ; it is as wide as A itself, ard wider than on 
October 17. C is certainly seen as a®S@parate mass ; 
A and B are bright and stellar in appearance, more so 
than on October 17. C is, however, fainter than then. 
The dark axis of the tail extends quite up to the,coma. 

1882, October 19.—Cloudy. The nucleus is seen as 
before. A and Z are sten, as also the dark space between 
them. Cis not seen, but this is probably on account of 
the unsteady air. 

I regret that my opportunity did not allow me to make 
any further sketches of value. 

Washburn Observatory, University of Wisconsin, 

Madison, November 3, 1882 





NOTES 


Tuz office of Director of the Geological Survey of Scotland, 
vacant by the promotion of Mr. Geikie to be Director-General, 
has ‘been filled up by the appointment of Mr. H, H. Howell, 
District Surveyor of the Geological Survey of Scotland during 
the earlier years of its progress, but who since the separation of the 
Scottish branch of the establishment in 1867, has been con- 
tinuously employed in England, where he has personally sur- 
veyed large tracts of the northern counfies, and whereJfor some 
years past he has had the direct personal supervision of the 
whole of the field-work in that di-trict. He will not be able to 
enter fully on his duties in Scotland until the area now under 
his charge in the north of England has been completely sur- 
veyed. The promotion of Mr. Howell baving caused a vacancy 
in the rank of District Surveyor, Mr. W. Whitaker has been 
appointed to the post. This geologist is well known for his 
detailed surveys of the Tertiary deposits of the London basin, 
He is at present engaged in the Sirvey of Norfolk. 


THE United States Transit of Venus expedition, under Prof. 
Newcomb, arrived at Pigmouth on Sunday as passengers by the 
Union Steamship Company's steamer Moor, from Cape Town. 
They report that their observations were made at Wellington, 
fifty-eight miles from Cape Town, under extremely favourable 
conditions, two good observations of internal contact and 236 


; photographs being obtained, of which more than 200 can be 


measured, . 


THE annual general meeting of the Association for the 
Improvement of Geometrical Teaching will be held, through 


| the kindness of the Counci), at University College, Gower Street, 


on Wednesday, the 17th if¥tant, at r1 a.m., In addition to the 
usuaf routine business, the president (R. B. Hayward, F.R.S.) 


oo -a 


Fan. IH, 1883] 


“NATURE” ©), 


G 


247 





` will propose ‘‘that the Committee for Elementary Plane Geo- 


, metry be instructed to publish Part 1 of the Plane Geometry, 
and to take such steps as they may deem advisable to secure its 
recognition as a bagjs of. instruction ani Examination in geo- 
metry.” It will be im the recollectign of'some of‘ qpr readers 
that the “object of the Association was extended at the ld annual 
meeting, so as td include, the effecting of improvements in the 
teaching of elementary mathematjcs @nd mathematical physics. 
This extension has met with grgat approval, and the novelty: of 
this year’s‘meeting will bé the reading of three papers : (1) ‘The 
Teaching of Elementary Mechanics,” by W. H. Besant, F.R.S. 

(2) “ The Basis-of Statics,” by | Prof, H; Lamb, of the Adélaide 
University! (Prof. Lamb is of the opinion that the true and 
proper basis of statics is to be sought for-in the principles of 
linear and anguldr momentum), (3) ,“‘Notes.on the Teachings 
of Dynamics,” by Prof. Minchin.” -The reading of the papers will 
be followed by a distussipn, in which it is hoped that Prof. G. 

> Carey Foster, F.R.S., Prof. Minchin, and others willtake part. The 
papers will be read at the afternoon meeting which begins ; at2p.m. 

The two Present honorary secretaries will resign office; Mr. 
Levett, in consequence of the pressing necessity of his other 
duties, and Mr, Tucker, in consequence of the state of his 
“health; ¿wbich compels him to withdraw from some of his 
engagements ; hoth” gentlemen, however, hope to remain on the 
council and act as dict curi@ to their successors in office. 


THE well-deserved honour of C.1,E. has been conferred upon 
“Surgedn-Major James Edward Tierney Astchison (Bengal Army), 
F.L.S., who did such excellent botanical work with Sir 
Frederick Roberts’s force in the Kuram Valley during the 
Afghan war. 


GroLocists will regret to hear that one of the most promising 
N of the younger members of-their number, Mr. E.-B. Tawney, 
of the Woodwatdian Museum, Cambridge, died suddenly at 
Mentone on the 3oth ult, 


THE death is announced, on December 22 last, of Dr. Carl 
Hornstein, professor of theoretical and practical astronomy, and 
director of the observatory in the Carl Ferdinands University, 
Prag, at the age of fifty-eight years, . 


ges 

‘THE thirty-sixth annual general meeting of the Institution of 
Mechanical Engineers wial be held on Thursday, January 25, 
and Friday, January 26, at 25, Great George Street, Westmins- 
ter. The chair will be taken by the prefldent, Percy G. B. 
Westmacott, Esq., at half-past seven p.m. on each evening. 
The follswing papers will be read and discussed :—Report on 
the harderfing of steel, by Prof. F. A. Abel, C.B., F.R.S , of 
Woolwich ; on the molecular rigidity of tempered steel, by 
Prof. D. E. Hughes, F.R.S., of London; on the working of 
blast furnaces, with special reference to the analysis of the 
escaping gases, by Mu Charles Cochrane, of Stourbridge, vice- 
president; on the St. Gothard tunnel, by Herr E. Wendelstein, 
of Lucerne ; on the strength of shafting when exposed both to 
torsion and end-thrast, by Prog A. G. Greenhill, of Woolwich. 


THE old female Hippopotamus (4ghela) presented to the 
Zoological Society in 1853 by the then Viceroy of Egypt, died 
-in the Gardens on the 16th ult., after having for some time past 
_ exhibited manifest signs of old 4ge, Her mate (Ofeysch) died 
‘in 1877, after having lived twenty-seven. years in the Gardens. 
It is thus evident that about thirty years is the extreme limit of 
Hippopotamine existence, as it is not at all likely (judging from 
the state of the teeth, and bones) that either of these animals 
would ‘have been able to support existence so long in its native 
> wilds, as under the favourable circumstances in which it lived 
‘in the Regent’s Park. 


_ Dr Buasivs, of Brunswick has recently shown that the fossil 
remains of a species of Souslik, found. in various: parts of 


. 4 


Northern Germany, which‘are usually attributed to Spermophilus 
altaicus, really. belong to S. rufescens, Keys.” et Bl. It is 
probable, that the cave-bones from the Mendip Hills, upon which. - 
Dr. Falconer established his Sp. erythrogonegdes (Pal, Mem., ii, 
P- 453), are really of the same ‘spectes, and that this Rodent, ~ 
novedriven far east into the steppes of Orenburgh (like other,- 
members of the Steppe-fauna), formerly extended all over 
Northern’Europe, and even into the British Islands. ẹ 


RECENTLY, our readers may remember, Miss Baxter of Bal- 
gavies, sister of Sir David Baxter, and aunt of the Right Hon. - 
W. E. Baxter, and the late Dr. Baxter, Procnrator-Fiscal of 
‘Dundee, gave jointly 130,000/. for the endowment and erection 
of a college in Dundee Buildings have been acquired, profes- 
sors appointed, and the work of the college will soon be begun. °, 
Miss Baxter has just given another 10,000/. to provide a labora- 
tory, and the trustees of the late Dr. Baxter also 10,000/, to 
found a Chair of Law. 


As the late M. Gambetta was a member of the Society of 
Dissection, an*autopsy of his body was made, The weight of 
his brain Was found to be 1100 grams; M. Mathias Duval, 
Professor in the Faculty of Medicine, found the structure of 
the brain to be very fine, and the third convolution, which M. 
Broca associates with the speechifying faculty, to be remarkably 
developed, 


_ THE, project of the United States for establishing an 
universal. meridian has been sent fo the Paris Academy - of 
Sciences for approval. It is expected that Great Britain may 
object to this, measure, and it has been proposed that, in con- 
sideration of the services rendered to geography by England, that 
the Greeawich meridian should be selected as = starf-point | 
for time aad longitude, 


dation is developing its ravages with peculiarities which prove 
that modern engineers do not pay sufficient attention to ‘the- 
effects of their works on the régime of the stream they profess to 
regulate, The level of the Seine is just as high at Charenton as 
it was in 1876, although ıt is 20 centimetres less elevated at Pont 
Royal, where it reaches only 7 metres. The reason of this dif- 
ference is that an ignorant Municipal Council authorised the 
building of a bridge which crosses the river obliquely, and a 
new quay at'Bercy, where in somo places the dimensions of 
the bed of the stream have been diminished by not less 
than 55 metres. If the rains continue it is feared that one of 


the Paris bridges, the Invalides, will be carried away, which will 


produce real disaster. 


PROF. BÖRNSTEIN, of Berlin, has brought'out a small work 
on meteorology under the title of ‘‘ Regen oder Sonnenschein.” 
In conjunction with Prof Laadolt he has also nearly completed 
an important work (‘‘ Physikalisch-Chemische Tabellen”) con- 
taining all the most reliable’ determination of cohstants required 
in chemical and physical work, some of which will be published.. 
in a collected form for thesirst, time. ` - 


MR. J. 'P. McEwen, of Hong Kong; under das November 
28, 1882, sends us sodie observations óf the comet, taken on the 


morning of the 27th :—26d. 15h. 43m. 175. mean time at place, „7 


the distance from Sirius measured by sextant- was 34° 42’; 26d, 


15h. 50m. 308. mean time at place, the distance from Procyon ` 


was 39° 31’; longitude in time, yh. 36m. 403, A line drawn, 
from the small brightest star in the lower part of the sword- 
scabbard of Orion through Sirius almost exactly passed through 
the nucleus of the comet ; the apparent length of the tail was 
about twice that of Orion’s belt. It was getting very indistinct, 
and on the 27th, owing to ‘the bright moonlight, was more so 
tharfif the night had been dark and clear, Mr. McEwen has 
seen the cohet several times, and when at its greatest brilliancy, 
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stars of the-4th or 5th magnitude could be distinctly seen through 
the tail. The tail pointed in a direction about midway-between 
Sirius and Procyon. M< Dechevrens, the director of the Zi-ka- 
Wei Observatory (wear Shangbai) has devoted a good deal of 
attention to this comet, the result of which* will directly „be 
published, , 7 i e 


Amateur Mechanics is the name of a new illustrated monthly 
Magazine conducted by Mr. P. N. Hasluck, and published “by 
Trubner and Co, 


, .We have received from the U.S. Naval Observatory the 
results of the observations made to -determine the longitudeof 
the observatory of the J. C. Green School of Science, Princeton, 
N.J. The final result ıs that the latter is oh, gm. 34s.°538 
east of the central dome of the observatory. 


THE earthquake in Panama on November 7 was followed by 
a violent shock on November 13 at 2.30 a.m. It was observed 
also at Taboga and Colon, It is remarkable that all the Central 
American earthquakes since August last have oceurred between 
midnight and daybreak, Their general direction was invariably ' 
from north to south, and it is supposed that they proceededifrom 
one and the same cause. The West Indian cable- broke, at a 
point about thirty miles from land, during a violent shock. The 
centre of the di:turbance seems to lie near the West Indian Isles» 
During the second week of December seven shocks were felt in 
the Spanish province of Almeria, On December 8 at 10.1 p.m. 
a fearful shock lasting four seconds was felt at Tecuci (Roumania). 
Its direction was from south-east to north-west. Another earth- 
quake is reported from Hermagor (Carinthia). It occurred on 
Decémter 19 at 2 a.m,, and was preceded by a terrible thunder- 


storn. ° 


AN ‘‘Tllustrirte Bienenzeitung,” organ for the propagation of 
rational apiculture, will be edited by Prof. Adolphson of Zurich. 
beginning on the rst inst. 


In the Pelton dist ict a moderately violent earthquake occurred |7 


on December 11; but no damage was done., Upon the island 
of Santorin new voleanic activity has recently been noticed ; 


also in the subterranean volcano which formed near Missolunghi. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Himalayan Bear (Ursus tibetanus) from 
Burmah, presented by Capt. Connor ; two Bronze Fruit Pigeons 
(Carpophaga enea) from India, presented by Mrs. A. H, Jam- 
rach; four Barred-shouldered Doves (Geopelia humeralis) from 
Australia, presented by Mr, Ernest L, Bentley ; a Lesser Sulphur- 


~. crested Cockatoo (Cacatua sulphurea) from Moluccas, presented 


by Mr.-K. Digby ; a Gannet (Suda bassana), British, presented 
by Mr. Thomas Keen ; a Cape Bucephalus (Bucephalus capensis) 
from Scuth Africa, presented by Mr, H. Pillans; a White- 
fronted Lemur (Lemur albifrons @ ) from Madagascar, four Wood 
Thrushes (Zurdus Musteiinus) a Golden-wmged Woodpecker 
(Colaptes auratus) from North America, two Cirl Buntings 
(Emberiza cirlus), two Crested Gygbes (Podiceps cristalus), a 
Razorbill (ča torda), a Bar-tailed Godwit (Limosa lapponica), 
a Red-throated D.ver. (Colymbus septentrionalis), British, pur- 
chased, 
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OUR ASTRONOMICAL COLUMN 


THE TOTAL SOLAR ECLIPSE ON May 6.— The right ascensions 
and declinaticns of the moon for 1883, both in the Nautical 
Almanac and the American Hphemerts, depend upon Hansen’s 
Tables, with the recent corrections of Prof. Newcomb, They 
furnish: as accuiate positions as are obtainable from existing 
tabular data, and it will be of intere t to trace their bearing upon 
the circumstances of the total eclipse of the «un which cro ses 
the Pacific on May 6. On laying down the belt of totalityeupon 
the Admuralty chart of this ocean, it apperrs that ‘the following 
islands are included within it, viz, :—Rance, Buffony Beveridge, 
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Flint, Caroline, and Chanel Island (in the Marquesas); the 
positions read off from the general chart or for Flint, Caroline, 
and Chanel Island, from the enlarged Admiralty charts are as 


follow':— . a $ k 
Rance Island, Longe176 22 West, Lat. 24 20 Scnth. ' 
Bun ss 170 O 55 n» 2039 » : 
Beveridge, » 16750 4; 2 20 Q mm 
Flint pE ” 51, 50 ae nM 25 on 
Caroline ,, » 0 6 p a 954 » 
Chanel ,, » 4031 y a» 755 »w- tn 


bd ~ ~ 
From ‘direct calculation for each of these points the following | 
local mean times of beginning of totality, the duration of the — 
same, and the sun’s approximate altitude at the time, réult:— - 


rt i ; Sun’s | 

2 Totaliy bepns Duration. Altitude. _ 
h.m. s m, $ ý 
Rance Island, 8 47036 a.m. 327 j 29' 
Buffon ,, 92218 @ .. 94 20 38 
Beveridge,, 93448 , ©. 4 È * 41 
Flint » . 119 43 » 5 26 . 6I 
Caroline n è M 334» = 57 șa 63 
Chanel ,» © 43 32 p-m. ` I 47 63 


It should be mentioned that the semi-diameter of the sun has 
been taken from the Nautical Almanac ; that of ihe moon was 
obtained from her horizontal parallax, using the factor 0'2725. 
The duration of totality at Sohag in Egypt jn the eclipse of last _ 
May was exactly given by this arrangement, em? ; 


Tue Minor PLANETS.—The part of the Berliner “Astrono- 
misches Fakrbuch for 1885, containing ephemerides of the minor 
planets for 1883, has been issued to the various observatories in ad- ` 
vance of the publication of the annual volume. It contaiyfs approxi- 
mate places for every twentieth day of 224 of these bodies, the 
latest being No. 225, with accurately calculated opposition 
ephemerides of 43, each extending over abont five weeks ; this 
division of the Yakréuch occupies upwards of one hundred ~ 

ages, 92 
p There are six cases during the year where the planets 
approach the earth about opposition, weithin her mean 
distance from the sun. On June 22 Phocea is at a diste 
ance of 093, declination + 16°; on July 12 the distance of 
Clio howe, declination —354°; on Augu:t 1 that of Zsis is 
0°90, declination —28°; on October r that of Polyhymnia is 
0°98, declination + 84°; on October 20 that of Virginia is 0°98, 
declination + 13°, and on December 11 ora in perigee is at a 
distance -of 0°97, with declination +18°. Galle’s method of 
determining the solar paralla, so strongly advocated and ably 


-applied by Mr. Gill, is not likely to fgil for want of opportuni- 


ties of applying it. As regards the magnitude near opposition 
we have in the case of Phocea gO; Cho, 10°23 dsk, 88; 
Polyhymnia, 9'7 ; Virginia, 9°9 ; and Flora, 8°2. y 

During the year 1883 four of these planets descend below, 
14m., from coming into oppo ition notefar from aphelien. 


Comer 1882 ¢.—Mr, Gill has secured five complete obser- 
vations of this comet (discovered by Mr. Barnard in September) ~~ 
on the meridian S.P., with the transit-circle at the Cape of-. 
Good Hope, between November 11 and 30, so that places for 
upwards of a fortmght after the perihelion passage will be- 
available for calculation. be 





THE EDUCATION OF OUR INDUSTRIAL 
: CLASSES! 
Iv 


is, T believe, according to precedent, now that another 
year’s work of the Science Classes here has been crowned 
by the award of prizes, that I should address you on some topic 


`| allied to the matters which have brought us together to-night, 


I need not search long for a subject, for the scientific education ` 
of those engaged in our national industries—upon the success or 
failure of which, in the struggle for existence, the welfare of our 
country so largely depends—is now one of the questions of the 
day.” I propo e, therefore, to lay before you some facts and -^ 
figures bearing upon the education of our ‘industrial classes, and | 
I shall attempt to'make what I have to say on that special point ` 
clearer, by touching upon some preliminary matters, which will 
show how it is that «uch a question as this has not been settled. 
long ago ; and further, that we can, if we wish, settle ıt now in ` 
I An address deLvered in presenting 


the prizes at the Coventry Science 
Glasses, by J. Norman Lockyer, F.R.S. : ` 
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the full light of the experience gamed elsewhere, instead of 


wasting let us say a quarter of a century in costly experiments 


which may perhaps leave us in confasion more confounded, To 
begin, then, why-is this question being discussed now? ‘There 
is a great fact embodiéd in the most coftcrete fashion in the way 
in which our Government is now coMpelled to deal*qth our 
national education, Side by side of the Education Department 
by which our Minister controls in, the main that book learning 
which has been given time out of nfind, there has sprung up 
during the last thirty years anothgr department—the Science and 
Art Department— by which Qe controls a new kind of national 
learning altogether. We have added to the old study of -books 
a new study of things. This new learning was, we may say, 
only intrdéduced ia 1852, in which year the Queen in her speech 
on opening Parliament said: ‘‘ The advancement of the fine arts 
and of practical science will be readily recognised by you ‘as 
worthy the attention of a great and -enlightened nation.” We 
have since found out that they are inde&d worthy the attention of 
a great nation, and moge than tlis, that no nation can be called 


' enlightene@ whos: citizens @re not skilled in both; in fact, that 


` 


they are to peace-what cannon and swords are to war. But for 
a nation to fosterthem is one thing, to include them in a national 
scheme of educat:on is another. Ought they to be so included? 
Let us see. What do we mean by education? Roughly speaking, 
we may say that there are two distinct schools of thought on this 
subject, although the existence of these two schools is not so 
generally recognised as it should be. According to one view, the 
human mind is ag_elattic bag into which facts are to be crammed 
for future use. Variation of the view is that the mind is 
inelastic, and then the stuffing process becomes more serious, 
and instead of denending upon a natural expansion, a process 
like that in use br the manufacturers of soda-water is employed. 
It is not to be wendered at that the youthful mind likes neither 
of these methods ; what ought to be a true delight becomes a 
real agony, and hence it is, as a Warwickshire man wrote many 


_years ago— 


è 


` 


“ Love goes toward love 
As schoolboys from their bcoks 5 
Bat love from love , 
“Toward school with heavy looks.” . 


-The mind on this view resembles a store Where, as our 
American cousins say, everything, fiom a frying-pan to a 
frigate, which shell he useful to the owner in after life, is to be 
found, Hence such terms as Grammar School, Trade School, 
Science School, Commercial] Academy, and hence I am sorry to 
say, systems of examination which too often only serve to show 
what a boy can remember, and little care about either what a boy 
can do, or whether he can think. So much for one view.. Now 
for the other, Itas more dificult to,image it, but in the absence 
of a better illustration, the mind may be likened to the body—a 
thing to be trained so that 1's grace, its freedom, its strength, its 
grasp, indeed all ts powers in all directions and ın all ways may 
be brought out by proper training. If the traming is one-sided 
its power cannot be marfy-sided, but it is most useful when 
many-sided. *Therefore, as each muscle of the body has to be 
properly trained to make a perfect man, so must the educational 
system brought into play be such as to train to its uttermost and 
bring out each quality of the mind, Each faculty of it when 
called into play becomes as a two-edged swoid in the arms of a 
strong man, In this, of some such way, then, may we picture 
to ourrelves the d-fference between instruction in its real sense, 
and education in is real sense. Now, which of these systems 
is the better one? We shall see a once that the first may give 
us a mind stored with facts covermg a large or a small area ; it 
may be bookkeep:ng, or it may be Latin, or anything else, ‘But 
will the mind be gble to`use this store in all cases? We grant 
knowledge, but may not wisdom linger? Those of us who have 
got to Voltaire’s second stage, andewho have studied men, know 
that this too often happens, and that much knowledge does not 
prevent the owner from being absolutely unfitted to grapple 
with the problems which each rising sun brings to him for-solu- 
tion. The other system, on the other hand, if the training is not 
thoroughly all-rocnd, may give us a man who finds that the 
questions fresented to Shim on his entrance to active life are 
precisely those which require the application of that quality of 
mind, whichever % may be, which was least trained af school, 
He may find himself face to face with problems of the existence 
of -which he never dieamed, and so Yar removed from his 
experience that his mind, however pow fal ın some directions, 
fails to grapple with them, We seem, ther, on the hons of a 








-no means the dhly advantage of the combination. 


dilemma.» Instruction may provide us with a store of facts, 
which the mind does not know how to use, Education may 
provide us with a mind which has been trained in a world utterly 
different from the real one. How can we escape from this 
dilemma. We myst use the materials of that instruction which is 
most useful to us in our progress through life as a basis for the 


comple education of the mind. Which instruction is the most , 


useful tous? The poet tells us, that ‘‘the proper study of man- 
kindis man”; but when we come to prose and read ethe views 
of those who best know the needs of modern society, and espe- 
‘cially industrial society, we read something like this which I 
quote from the report on elementary and middle class instruction, 
published by the Royal Commission of the Netherlands: “ The 
idea of Lndustrial Society not limited to agriculture, manufactures, 
and trade or commerce, but understoud in its widest significa- 
tion, points plainly to the acquiring of the knowledge of the 
‘present world, and to its apphcation to ‘economical and technical 
pursuits.” Now, here is a subject on which a volume might be 
written, but I shall only point out to you the obviousness of the 
importance of the study, not merely of ourselves, or of the world 
around us, but of ourselves, and of the world around us. This 
lands us in the necescity of training our minds in literature or 
humanities, and science and art—-the study of the humanities 
‘enables us to know the best thoughts, and the most stable con- 
clusions on vital questions, arrived at by our forerunners and 
those who are fighting the same battles in other lands. The 
study of science enables us, on the other hand, to get a true idea 
of the beautiful universe around us, of our real work in the 
world, and of the best manner in which we can do that work in 
closest harmony with the laws of Nature, 
external world alone we should not profit by the experience of 
those that preceded us, Did we study humanities alone we 
should be shorn of half our natural-strength in face of many 
of the problems placed before us by the ‘conditions of modern 
hfe; and, more than this, all the glories of the beautiful world 
on which our lot is cast, and the majesty of the univegse of which 
that world forms part would hardly exist for us, or give rise only 
to dumb wonder. Herelet me tell you alittle story: Three years 
ago when travelling in America, one mornmg, at a httle station 
—we were approaching the Rocky Mountains—I was astonished 
to see 2 very old and venerable French curé in his usual garb 
enter the car, and as he was evidently in some distress of mind, 
and as evidently had little command ‘of English, I asked him in, 
his native language if I could be of any service to him, There 
was a difficulty about a box which I soon settled, and then we 
sat down and entered into conversation, He soon found out 
that I was very astonished to see him there and told meso. I 
acknowledged it. ‘It is very simple,” he said, “I am very 
old, and six months ago I was like to die and I was doing my 
best to prepare myself for the long journey. In my fancies I 
imagmed myself already in the presence of 4% don Diez, and I 
fancied this question addressed to me, ‘M. le curé, how did ycu 
like the beautiful world you have left’? I rose in my bed es 
this thought came into my head for I—I who—figure to yourself 
—had dared to preach of a better world for fifty years, was, oh ! 
so ignozant of this, And I registered a vow that 1f /e tom Dieu 
allowed me to rise from that bed of sickness I would spend the 
rest of my hfe in admiring his works—et me voici! Jam only 
on my journey round the world; I am going now to stop at the 
-Yosemite Valley a few days e» route for San Francisco and 
Japan, and the box, Monsieur, which your kindness has rescued 
for me contams a httle scientific brary, now my constant com- 
panion in my delicious wanderings.” Our general scheme of 
education, therefore, unless it is to be one-sided, ‘must combine 
science with the humanities. But, so far, I have said nothing 
abcut art. Now, from the educational pomt of view, science 
and art are very closely connected, inasmuch as in the early 
stages of both studies the student’s powers of observatien are 
brought out and traintd in the most perfect way, while in the 
later stages, to succeed in either, he must have learned that very 
important thing—how to use his hands—and at whatever age you 
put it that a boy ora girl should use the hand neatly and skilfully, 
beforethatageyoushould take care that some‘elen:entary grounding 
atall events, in the only training which can do this, shall have been | 
given. No amount of Greek, or of useful or of useless geography, 
or even of rule of three, can prevent the fingers being all thumbs, 
unless some such training has been given, and for the very. 
earliest training drawing is uncoubtedly the best, But this is by 
Anjone who 
has to go overthousands of examination papers finds in nineteen 


Did we study the -. ~~ 
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cases out of éwenty that an orderly drawing or diagram is gene- 
rally associated with an orderly mind. In fact, a diagram may 
be regarded as an index of the amount and accuracy of the 
knowledge possessed by the student, The text of the student 
who fails in the diagram is generally a mora awkward jumble 
than the diagram itself. Hence the facts show that this training 
of the hand is accompanied by much good mental results, ® ‘This 
-is now so generally recognised, that in a not distant period, no 
professog of biology, for instance, will attempt to demonstrate 
practically microscopic structure to students who have had no 
preliminary training in drawing. This is one example out of 
many which might be given, for as natural*science is the study 
of nature, and as we can only study her by phenomena, the eye, 
and the hand, and the mind, must work together to achieve 
-success, and he who attempts to descrjbe the geology of a dis- 
trict, the minute structure of a frog’s foot, an eclipse of the, sun, 
or the rings of Saturn, in words, and words only, has only done 
half his work ; to complete it he must appeal to art for aid. 
Now, many of you may be prepared to” concede, without any 
further insistance on my part, that an elementary acquaintance 
with art is of great, nay, of even essential importance, not only 
for its own sake, but because of its aid in natural studies, We 
must then add art to science and literature in order to form a 
-complete curriculum. Here pardon me one moment’s digression 
from the direct Ime of my-argument. Many will agree that 
„science is aided by art who deny that art is aided by science to 
the same extent. Indeed, some are prepared to urge that. one 
who proposes to devote himself to art can derive no possible 
benefit from the study of science. Let us inquire into this a 
little. If we wish to excel in the art of figure-painting, we must 
know anatomy, a most important branch of science ; and as a 
matter of fact, many artists study anatomy as minutely as many 
surgeons do; and m the old days, when the artist and the poet 
were more saturated with the knowledge of the time than they 
are now, we find the great Leonardo at once professor of 
anatomy and founder of a school of painting as yet unsurpassed, 
If we pass from the figure to ornamental design, or if we wish 
to show objects in perspective, is not every line, whether straight 
or curved, dominated by an appeal to geometry? Again, sup- 
pose we take landscape. Here we meet with phenomena of 
colour as much regulated by Jaw as are the phenomena of form, 
and an anatomy of colour 1s fast being formulated, which to the 
artist of the future will be as precious as the anatomy 
of form has been in the past, and will ever continue to 
be, Let us take, for instance, an artist who wishes to 
paint a sunset, one of the most magnificent sights which it is 
given to man to witness. The sky is covered with clouds here 


and there, and not only do the colours of the clouds vary, ° 


almost from moment to moment, but in all cases they present 
the strongest contrast to the colour of the sky itself. The artist 
is bewildered, and finds each effect that he would seize to be so 
transient that at last he gives up in despair the attempt to note 
down the various tints. But the possession of a knowledge of 
the part played by the lower strata of our atmosphere in absorb- 
ing now one and now another of the components of the light of 
the setting sun, would change this despair into a joy almost 
beyond expression, For the bewildering changes of colour are 
then discovered to be bound together by a law as beautiful as 
the effects themselves, There is another point of view. One is 
frequently painedjn seeing in an otherwise noble work of art, 
evidences that the artist was crassly ignorant of the phenomena 
he attempted to represent, and in hus attempts to transcend 
nature had only succeeded in qricaturing her, painting, for 
example,¢a rainbow in perspective, or a moon with its dark side 
turned towards the setting sun. Yet these are almost trifles, 
and, in fact, here we have the excuse of the ignorant artist— 
now, Iam thankful to say, the representative of a class that 1s 
fast dysappearing—for his defence is, that he has nothing to do 
with such small matters, and that accuracy of this kind may 
quite properly be sacrificed to secure the balance of his picture. 
Now, to return to the main drift of my, address, we have seen 
that in any complete system of education neither science nor art 
must be-neglected by the side of the old humanities—the old 
more purely literary studies; and it is indeed fortunate for us 
that we live in an age in which the laws and the phenomena of 
the external world have been studied and formulated with such 
diligence and success that it is as easy now to teach science, in 
the best possible way, as it is to teach classics in the bes? possible 
way. Itis half a century since the Germans fognd out the im- 





e . - 
are now finding it out for ourselves, and finding.it out not a 


` moment too soon, and it is not needful for.me to tell you that 


the transformation which is going on is acknowledged to be one 
of the highest national importance, It is no longer an abstract 
question of a method of education > it is & question of the life or 
death gf many of our rffitional industries, for, in a struggle for 
existefice, how can a man who wins his bread by the application 
of national laws to some branch of industry, if he be ignorant of 
those laws, compete withethgman who is acquainted with them ? 
If for man we read nation, yop see our present position, How 
far then have we got with our, transformation, limiting .our 
inquiry to primary and secondary instruction? First, as to ele- 
mentary education. The idea of the education—the compulsory 
education, if necessary, of all the citizens in a state—tlates from 
the time of Luther. It is a horrible thing that we should have 
had to wait three and a half centuries since his time for such a 
measure, which is an act of simple justice to each child that is 
brought into the world. ®In 1524 Luther addressed a letter to 
the Councils of all the towns f: Germapy begging them to vote 
money, not merely for roads, dykesguns,and the Wke, but for 
schoolmasters, so that the poor children might be taught, on the 
ground that if it be the duty of a State to compel its able-bodied 
citizens to take up arms to defend the fatherland, itis a forttort 
its duty to compel them to send their children to “school, and: to 
provide schools for those who, without such aid, would remain 
uninstructed. Thanks to our present system, now about: ten 
years old, out of an estimated population of 8,000,000 children 
between the ages of two and fifteen, we hdd last year nearly four 
millions at school, and out of an esttffated population of 
4,700,000 between five and thirteen, we had 3,300,000 at school, 
Among this school population elementary science is at last to be 
made a class subject, and we find mechanics, mathematics, 


anımal physiology, and botany among the specific subjects in | 


addition to the three R’s, 120,000 children received education 
in these specific subjects last year, and if we are ‘justified in 
assuming that as many will learn science when it becomes a class 
subject as now already learn drawing, we may expect in a year 
or two to have this 120,000 swelled into three-quarters of a 
million. I must again insist upon the fact that practical teaching 
in science is the only thing that can be tolerated. Of course, 
with a new subject the great difficulty is the difficulty of the 
teacher. Any system, therefore, of economising teaching power 
is of the highest importance. I am glad to know that a system 
suggested by Col. Donnelly, which uses the utmost econony of 
teaching power, has been carried into admirable practical effect 
at Birmingham, and I believe also at Liverpool, and other large 
towns. So that in the most important centres we may be certain 
that science will be taught if the best manner, - ät is worth whie 


to dwell on this system for a mgment, Under it practical’ 


teaching is given to boys and girls of the fifth and higher 
standards, and ajso to the pupil teachers. The subject chosen 
for the boys is mechanics, that for the girls domestic economy, 
giving each of these subjects a wide range of meaning. There 
is a central laboratory in which the®experiments ar prepared, 
and from which the apparatus ready for use® is conveyed 
in a light hand-cart to the various schools—twenty-six in 
number in Birmingham—belonging to the Board, In this 
way it is possible to give twenty lessons a week, and the 
circuit of the schools can be made ina fortnight. Inthe intervals 
between the visits of the demonstrator the class teachers re- 
capitulate his lessons and give the-children written examinations, 
About 1200 children are now being instructed in this way. To 
make the instruction as real as possible, children are brought out 
to aid in.performing the expériments, objects are passed round, 
and questioning at the end of the lecture is encouraged, In the 
education, then, of our children, from the ages of five to thirteen, 
we may reasonably @xpect to find that science teaching will in 
the future be carefully looked after. .We now come to the secon- 
dary education, Here, again, great progress has been made 
during the last few years. The real difficulties against its intro- 
duction have been the overcrowded state of the old curriculum, 
the scarcity of teachers, the want of sympathy with it, and the 
ignorance of- its importance on the part of some headmasters, 
Butta those headmasters who held the wiew that no real training 
-could he got out of a subject which boys studied without positive 
pleasure, parents began to reply that whether the boy liked it or 
not he must get that knowledge somewhere. But where the 
experiment was really*tried under good conditions it was soon 
found not only that ti boys were willing to give three or four. 


portance of the new studies from a national poine of view., We.| Hours a week of their playtime to scientific subjects, but that the 
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as 7 : 
one or two hours filched from the.curriculum were: more than 
made up for by the greater ease with which the other subjects 
could be learnt, in consequence of the additional training of the 

, mind which the-new subjects gave. We may hope, then, that 
in the course of timg our Secondary @dueation may be much’ 
improved in the direction- indicated. ® What we may’ expect, 
teking-the principle of natural selection as our guide will be this. 
First, the head-mdsters will themgelves -be men chosen among 
other grounds for their knowledge\of Science, they will become 
more and more all round men, „Next, the curriculum will be 
arranged not for the few whogo to the University, but for’ the 
many. who do not. > We shall have more science and less Greek 

in the early years of the school course. We shall have labora- 

- tories, and drawing rooms, and workshops. In some schools 
we inay find modern living languages taught in a living way re» 
placing the dead languages altogether. Now, here our difficul- 
ties begin. We are face to face indeed with the same difficulties 
which-the Continental nations, our ptecursors in educational 
matters, have experienged. Ou? secondary education is at the 
present mofient all but absolutely separated from the primary 
one, Of the 4,000,000 scholars on the books of elementary 
schools last year there were only 44,000 over the age of fourteen, 
and it is to be feared that the remainder left school at that age, 
most of them, the best as well as the wort of them, to fight the 
battle of life with such an education as they had got up to that 
time. Germany, again, was the first to find out that this would 


never do, e¥en-though in that country science and art was taught ‘ 
ol? ;And for the reason that though such a | 
meagre education might possibly do for ordinary workers im their ' 


in the Primary S 


hives of ‘industry, it was totally insufficient for the future fore- 
s men, overseers, and the like, and special schools were established 
to carry thejr education further. Quite of late years this ques- 
tion has been studied in the most interesting way im the Nether- 
- lands, under the advice of a wise, minister, whose example will 
be followed some day in our own country. ` Let me briefly refer 
toit. This work began in 1863. In that year in Holland there 
were no middle class or secondary schools for articans, but there 
were evening schools for drawing which ‘dated from 1827. 
“ Burgher Schools’? were established to provide the secondary 
instruction still felt to be needed by those who otherwise would 
have to content themselves with the primary mstruction (although 
int its more extended form it contained natural philosophy, 
mathematics, and modern languages). In these schools--some 
day, some night schools (m these the lessons went on from 
September to' May), with a course of two or three years, we find 
mathematics, theoretical and applied mechanics, and mechanism, 
physics, chemistry, natural history, gither technology or agricul- 
ture, drawing, gymnastics, and other subjects among the fixed 
subjects, modelling and foeesgn languages being permissive. 
These burgher schools were compulsory in all parishes of 10,000 
inhabitants, 
once seized on with avidity, chiefly by apprentices and the like. 
Here let me give you some statistics which will show you how 
these school's were working tven ten years ago. They are much 
more flourishifig now, but I have not the figures. I will show 
how the Dutch (of whom ıt cannot be said, to vary an old 


rhyme, $ 
- In matters of earning the fault of the Dutch, 
- Is giving too little and asking too much. 


for the instruction- is praétically free), who are already learning 
a‘trade or working at one, use the evening hours for the furthe 
cultivation of their minds, : 


| Population, Neube of sudentsin 
Delft ... woe 23,000 aa YI 
Utrecht Riss «1 64,000 he 283 
Deventer... 81,000 f.e 285 

~ Dordrecht... 26,000 146 7 


Among the students at these schools in 1874 were 1582 car- 
> penters and joiners, 472 smiths, &e., 236 plumbers and masons, 
170 goldsmiths, engravers, &c., 320 painters, to give examples. 
Higher burghar schools were also established in the chief towns, 
In these schools still more advanced instruction was given: and 
here the course was for five years, In all these schools there 
was à considerable state endowment, and an endowment,on the’ 
part of ‘the town, so that the fees were almost nominal, and in 
some cases éven the instruction was gratuitous, When I was 
- inspecting ‘these, schools in Holland with an eminent man of 
science, whose advice. had helped largely to make ‘them such a 





The evening burgher schools especially were-at ` 





smallness of the fees—only a very few shillings a year—he put 
before me the question of State aid to ‘schools in a way which ` 
had never struck me before. He said: ‘“ We regard it as a’ sort 
of education insurance. A small tax is-paid byveverybody during - 
the whole of hiselife, and in this waf a man who brings up 
childrgn for the service of the State is helped by him who shirks 
that responsibility ; and the payment which each citizen is called 
upon to make towards this instruction is spread over his whole 
life, and does not come upon him when he is probably most 
pinched in other ways. Now for one practical result of the 
establishment of these schools, The year 1863 found Holland . 
full of the notion that every hour a child spent away from the 
desk or the bench after thirteen was time wasted ; but after 
these burgher schools were instituted a change came over 
the spirit of that dream, and now no employer of labour except 
of the lowest and most manual kind in Holland, will look at a 
boy who cannot produce a certificate from his burgher school. 
Another very remarkable thing was soon observed, with a most ' 
important moral for us. The great difference between their 
burgher schools and the old gymnasia, the equivalents of our ' 
grammar schools, was a greater infusion of science into the 
teaching, and the introduction of three modern languages in n 
addition to Dutch, Latin and Greek being omitted altogether 
from the curriculum, After four years of this training, many of 
the boys showed such high promise that all connected with them 
thought it a pity that they should not enter a university. They 
were therefore allowed six months as an experiment to take up 
Latin and Greek, and the result was that in a: great number of 
cases they beat the gymnasia boysin their own subjects, and 
passed with flying colours, The: Real Schul in Germany and 
the modern sides of our own secondary schools are almost the 
exact equivalents of the higher burgher schools to which I have 
especially called your attention, What, then, is the experience 
which has been gained in these gigantic educational experiments, 
experiments by which we may profit, as we are so late in the 
race, 1f we care to do so, One point is that if a chgnce is put 
before those who have passed through the elementary schools-of 
further culturing their minds, they seize upon it with avidity. 
Another is that the employers of labour appreciate the value of 
the greater intelligence thus brought about. It is better to have 
to instruct in a trade men who have shown themselves anxious to 
learn, than to have to do with blockheads, Another, I think, is 
this: Your best secondary school is best for everybody; a 
secondary school with a properly mixed curriculum of literature, 
science, and art, is best for him who proceeds either to the 
University or to the workshop. A second-rate education In a 
second-rate school, gives us a second rate man, and we do-not 
want our national industries to be worked entirely by second-rate 
men. On this point I am glad to fortify what I have said by a 
reference to’Dr. Siemens’ important address at the Midland 
Institute the week before last, He says: “It is a significant 
fact that while the thirty universities of Germany (you see they 
do not educate by halves in Germany ; they have seven times as 
many universities as we have in England) continued to increase, 
both as regards number of students and high state of efficiency ; 
the purely technical colleges, almost without exception, have 
during the last ten years been steadily receding, whereas the pro- 
vincial Gewerbe Schuls have, under the progressive minister, von 
Falke, been modifed so as to approximate curriculum to that 
of the gymnasium or grammar school, ‘As regards middle- 
class education, it must be borne m mind that at the age of six- 
teen, the lad is‘expected to enter upon practical life, and it has 
been held that under these cir@umstances at any rate it is best to 
confine the teaching to as many subjects only as can be*followed 
up to a-point of efficiency and have reference to future applica- 
tion. Itis thus that the distinction between the German gym. | 
nasium or grammar school and the real Schule or technical school 
has arisen, a distinction which, though sanctioned to some exten 
in this country, also by the institution of' the modern side, I 
should’ much like to see abolished.” We see then the gradually 
increasing weight of opinion, and the result of the experiments 
both in Germany and Holland, and I may add France, point to 
these conclusions, Some kind of secondary education must be pro- 
vided for the best students when they leave the‘elementary school, , 
either before they begin work or while they are at work. Our 
secondary education should go practically along one line, how far 
soever the student goes along that line, some, of course, will go 
farther than others; provided always that our secondary educa- 
tion is the' b&t possible, that is, having the broadest base, 


success, and when I expressed to him my astonishment at the |*Now,.if this bë generally conceded our problem in: England, at 
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the present moment, is simpler [than we thought it. We are | the country under the auspices of the Science and Art Depart- 
face to face with the fact that it is for the good of the nation | ment. Their development in-the last thirty years has been 
that those who have passed most successfully through the ele- | something truly marvellous, When the Queen, in 1852; opened ` 
mentary educationgnust continue that education ina secondary | Parliament, there ewere alreddy 35,000 students of art, but 
school, whether for two,or for three, or for six years, matters | practically no students of science, im this*country, amongst. the 
little for the argument. Are we then to build “technical schools industrigP classes, -That 95,000 will, if the present progress goes 
for such students? Thirty years ago the answer would shave | on, give us nearly 1,000,000 students of art at the end of this 
been yes, ‘Té-day ‘we may say firmly, no. If a town has a | year; while the science schools have increased from 82 sin 18607 
grammar gchool, let the. town see that the curriculum of that | to 1400 in 1880, with 69,400 g@iudents, The ‘system whith has 
school is based upon our bèst secondary models If the town | thus developed so enormously has dealt-chiefly with pure science, - 
has no such school, then let it build one. If one school is not | but for the future we shall have side by side with it, and built- ` 
sufficient, then build two, That town will be the best off in the | upon the same lines, a’system of teaching the applications of this 
long run which gives the greatest number of free exhibitions | pure science to each of our national industries. He who wishes - 
` from the elementary schools into such a school as this, and that | in the future to have to do in any way with the manufacture of 
town will be the wisest which holds out such mducements at the | alkali, gas, iron, paper, or glass, to take instances, or in the 
earliest possible moment. I have lately read with much interest | dyeing of a piece of silk, or the making of a watch, to take 
a copy of resolutions and suggestions, passed at a meeting of an | others, will find the teaching brought to his door, and obtainable 
Association of Elementary Teachers in the north of England. | almost for the asking. Mere, again, we may congratulate our- 
From these we may gather that this question is already one of | selves, for while those who know most about the subject tell us 
practical politics. Itis agreed that the secondary education of | that the more ambitious attempts eat teahnical instruction in 
the best boys leaving the elementary schools must also on, | Germany and elsewhere have failed, because the teaching is not - 
It is also taken for granted that the question lies. between build- | in sufficiently close contact with the works in which the processes 
ing a technical school or utilising the grammdt school.’ One | are actually carried on, the system to which I have®drawn your 
argument used in favour of the latter cause is, that the grammar | attention will enable the instruction to, be given atmight to those , `. 
school will be strengthened by drawing to itself the best boys | who have already begun practical work during the day. We 
from the elementary schools. The present proposals are that a | have, then, come to this: that putting together what is most 
number of free scholarships should be competed for annually, | desirable in the abstract, and what has been ‘practically proved 
that these free ‘scholarships shall, if need be, be supplemented | to be the best, the education of our industrial classes should be, 
by exhibitions from the fund at the disposal of the Governors (I | and can easily be, something like this. ‘Tal Boy will go to an 
should not accept this at once. Why should not the town pay | elementary school till he is thirteen, He will then pass with an 
them ?), and the length of time for which these scholarships shall | exhibition, if necessary, to a secondary school till he is sixteen. 
be tenable is not to be less than three years. You see, then, | He will there go on with his science—now a class subject in the 
that in the north of England, at all events, it is conceded that | elementary school—and begin the study of languages. At six-- 
the best children in our elementary schools should have a three | teen he will leave school and begin the battle of life, and can -- 
years’ course in a school of higher grade in which, of course, all | still in the evening proceed further with his studies in pure 
the class subjects in the Elementary Code will be expanded, and | science, if the secondary education has left him too ill-equipped 
all the lingufstic studies of the grammar school taken in hand. | in that direction, Having thus got the principles of pure science 
When thie system is at work, as it is bound to Be in a few years, | into his mind he will be able to take up the technical instruction 
two things will happen, and it is as well we should be prepared | in the particular industrial art to which he is devoting himself. 

. forthem. In the first place, our secondary schools—all of one | But be the number of our future foremen “and managers who 
‘model, the best model, be it under.tood—must' so arrange its | who have bad this extra thrée years of secondary instruction, « - 
curriculum, that the students can leave after a three years’ course, | large or small, if there be in Coventry let us say out of your | 
if need be, for the workshop or the office, or after a longer | population of 45,000, one thousand boys, or girls, or men, who 
course for the University. That is the first point. The second | are anxious not only to learn science, but its application to their 
one is this. The present system of apprenticeship will be called | particular industries, then the Government is ready to endow ~ 
~in question, A boy who ha; been educated to the age of sixteen-| Coventry with a sum varying from two thousand to six thousand 
will learn very much more in three or four years, and will be | pounds a year, according to the results of the examinations,’ 
very much more valuable to his master during that time than he | 1f two subjects of pure scieffce are taken up, antl the- students 
‘who was formerly bound. apprentice at the age of thirteen or | pass. The City Guilds are prepaseg to endow the town with- - 
fourteen, with his fingers all thumbs, and no mind to speak of. | from, roooZ. to 2000/. a yeaf additional, provided some applica- 

It seems to me as it does to a daily increasing number, that the | tion of the princijles-of science to the industrial arts is taken up, 
present mode of dealing with those matters which were formerly | and evidence forthcoming that the principles-themselves have 
regarded as arts and mysteries known only to a few, ‘and | been studied. Now if among your 45,000 there is not 1000 who 
carried on on a small scale under the eye of the master, | care for these things which are vital f your trades, Seeing that 
is. dead against the system of apprenticeship as it has come | abroad these things are cared for, how can your*trades stand- 
, down to us Now the master does not teach, and the | against foreign competition? Let sucha system as this go on for 





"| “boy in nine cases out of ten has no opportunity of grasping | twenty years, and we shall hear nothing more of the decay of our » . 


‘the whole of the art or mystery at all. Many of you will | national industries. Now here I am bound to point out a ~ 
‘begin to think that you are listening to the play of Hamlet with | distinct gap in the present system. We have classes for art, 
the part of the Pringe of Denmark omitted, for so far I have said | classes for pure science, classes for applied science, but where 
‘nothing whatever about technical education. I have said nothing | are the classes for languages? The modern languages are 
‘about it far the reason that I believe the less said to a boy about | taught so badly in our secondary schools, that it is hopeless to 
technical. education before he is sixjeen years old the better. I | expect that sufficient knowledge, either of French or German -` 
now proceed to discuss this question, which is far more impor- | can be acquired in the three y€ars’ coursé to enable the student 
tant, far more a national question, than you would gather from | to find out what his French aud German rivals are doing in the 
the debates in Parhament. What is technical education?, It is | branch of industry which he takes up; and we must, moreover, 
the application of the principles of science to the industrial arts. | consider those who m&y wake up to the importance of studying 
And the rock ahead against which I am anxious to join Dr. Sie- | science and its technical’ applications after the chance of a 
mens. in warning you is this: Under the influence of the present | secondary education is lost, Such classes then are a real want. 
scare—for it is a scare, and a real one—there is a chance that | But I will not end my address by a reference to what I regard `, 
e attempts may be made to teach the applications to those who are | as an unfortunate gap, but would rather conclude what I have 
ignorant.of principles, whereas we have to fight those who study | to say by pointing out that the scheme I have sketched out need 
applications „with a full knowledye of the principles which | be no Utopia, so far, at all events, as a supply of well-trained 
. underlie them. We may congratulate ourselves on:the fact that | teachers is concerned. This, up to the present time, has béen. 
when we have once made up our minds as to the right place of | the real difficulty. But now that the ‘authorities at South’ Ken- 
technical instruction in our scheme of education, we have much | sington Rave started sammer courses of lectures to teachers, aid 
, Of the necessary machinery. already at our disposal; and the | that, they actually pay the teachers for going to learn, the 
recent action of the City Guilds and of the Governments enor- | methods of teaching, both in the elementary and secondary 
mously increasing the quantity and improving theqquality of this | schools,’ and. evening @asse:, cannot fail to improve. Quite 
machinery. Let us first consider the classes now formed all et retently, too, we have seen the inauguration of a- Normal , 
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j School, where Royal Exhihitioners and other free students 


~are admitted without payment; where the teacher has 
the first claim, and where he can attend any single course for a 
nominal fee. Now evtry town of imfortance in the country 
should associate itself with the Governiient in this attempt, and 
should have one, at least, of its citizens always in training there, 


- so that the scientifi instruction in “that town, whether primary, 


seconddly, or tertiary, should alwaystpe af its highegt level, On the 
other side of the road, too, at South Kensington, is rapidly rising 
another institution where we may hdpe the teachers of our technical 
instruction will receive an equally careful training. So-that you 
“see, to bring what 1 have to say to a conclusion, that though we 
are late in the day, though many people have not yet made up 
their minds as to what is best to be done—and I acknowledge 
that the question is hedged in with difficulties on all sides— 
there is an easy solution of the difficulty based on the experience 

. of other countries, which is at the sam® time an act of simple 
justice ; that this solutign requir@s no dislocation if we adopt it, 
but’ simply a natural growth ef our existing means, and that all 
the newest developments of our educational machinery will all 
fall naturally into place, 


THE TRANSIT OF VENUS) 
‘ The Observations at the Cape 


S3 THE long looked-forward-to transit of Venus occurred yester- 


1 


day.afternoon, causing, we may be sure, a flutter of ex- 
citement amongst momers throughout the whole of the 
world. To some the special duty was entrusted of carefully 
noting everything connected with the ingress of this familiar 
planet, and after they had concluded their labours at the setting 
of the sun, it fell to astronomers in other portions of the globe 
to pay equally minute attention to the planet’s egress. By and 


` bye we may expect columns of thoughtfully worked-out details in 


connection with this peculiar and interesting astronomical event, 
all of which will tend to still fu ther solve the problem of the exact 
distance of thesun from the earth. We need not remind our 
readers that herein consists the whole scientific value of the 
transit, When crossing the sun’s disc the planet is at its nearest 
distance from the earth—estimated at about 25,000,000 miles—and 
through the peculiar facilities thus afforded of directly measuring 
its parallax, observers are enabled to calculate the parallax 
of the sun, which to‘astronomers is a matter of very considerable 
importance, The credit of the suggestion of this particular 
method of calculation is due to Dr. Halley, and it is still popu- 
larly held to be the best for the purpose. “But accompanying , 
the rapid stridewastronomic science Mas taken in its development 
since the days of Halley, ingtrmental means have been invented 
and accepted by modern astronomers, which appear to afford 
methods, perhaps even more exact, of arriving at the desired 
result, For all this, however, the transit of Venus retains a 
powerful hold upon the popular mind, and, indeed, upon the 

- minds of m&ny astronomersg as the best method. There is, too, 
one specially strong argument why a particular interest should 
be taken in this planet’s transit. No one who witnessed the 
phenomenon yesterday will live to see it again—unless, indeed, 
-he fairly outrivals old Parr and other gentlemen famed for long- 
evity. Occurring as these transits do at the unequal but regular 

+ recurring intervals of 8, 182, 8, and 105 years, no one could well 
expect to see more than two in a lifetime. The last took place 
in 1874, while the next will occur in December, 2007, It need, 
therefore, be no longer surprising why, both popularly and 
scientifically, the event is regarde€l as one of such special in- 
terest, and why the most eminent scientific observers are selected 
to note everything that takes place. 

, Before proceeding to refer to the observations which were 
takèn yesterday at the Royal Observatory we may mention that, 
acting under the advice of the Astfonomer-Royal of the Cape 
of Good Hope (Dr. Gill), the British Transit of Venus Com.. 
mittee decided upon establishing stations at Aberdeen Road and 

_ Montagu Road as auxiliary places of observation to the principal 
station here at the Observatory itself. And before proceeding 
further it may be added that Natal has come forward very 
~pluckily in this matter, exhibiting an amount of interest in, 
astronomic science which does great credit to that colonya Mr. 
Escombe himself contributed a sum of between 4oo/. and 500%. 
for the purpose of providing a proper telescope; while two 
merchants subscribed 50/, each, the Gerporation of Durban 
giving 300/., and the Natal Government voting soo/. towards 


£ From the Cage Times, December 7, 1882. g 
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Gill and Dr, Elkin. 
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founding an observatory for the colony, and the défraying of 
expenses connected with taking obseivations of the present 
transit. Asa pleasant sequel to this, we are glad to learn by 
telegraph, that Mr. Neison, who was in charg® of the party of 
observation .there, ‘most successfully obferved the mternal’ con- 
tact a$ Durban, the enterprise of Natal thus meeting with a 
well-merited reward. As announced by us some time since, 
South Africa was selected by the Americans as a station for one 
of their photographic transit of Venus expeditions uffder the 
charge of Prof. Newcomb, who has the reputation of being one 
of the most.celebrated of living astronomers. On arrival here. 
Prof. Newcomb, after consultation with the best authorities as to 
atmospheric conditions, &c., finally ‘decided, with the kind 
consent of the trustees ofthe Huguenot Seminary to take his 
observations from the foot of the gardens of that institution at 
Wellington. We hope to shortly hear of the entire success of 
the labours of the party, and perhaps'to see some specimens of 
their photographic skill. 

At the Observatory itself it need scarcely be said that for 
some weeks past great preparations had been made for the event. 
There are few living astronomers who have more carefully 
studied the subject of the transit of Venus than the present 
Astronomer-Royal here, Dr. Gill, and few are more thoroughly 
posted up in all the details of the rare occurrence. In 1874 Dr. 
Gill was Chief Astronomer ‘to Lord Lindsay’s Transit of Venus 
Expedition to the Mauritius, where he not only took most valu- 
able observations, but evinced a very intimate acquaintance with 
the entire subject. It was only to be eapected, therefore, that 
in this instance no detail in connection with the arrangements 
for a proper observation in Cape Colony would be lost sight of ` 
by the Astronomer-Royal. ‘The few visitors who received invi- 
tations to the Observatory yesterday found Dr. Gill courteous 
and affable as ever, but wholly absorbed in the important work 
on hand, ‘‘ You may go here and go there, look through that 

lass and have a peep through the other one,” were his remarks 
just before commencing operations, ‘‘but whatevew you do, 
please don’t speak to me or any of the observers until the internal 
contact has been made.” No -injunction not to speak to the 
“man at the wheel” could have been more respected than this, 
and from that moment until a couple of hours later Dr, Gull and 
his assistants became objects of almost reverential awe to those 
outside the pale of strict astronomic science. 

One of the principal instruments employed was a new equa- 
torial telescope by Grubb of Dublin, made and sent'out here 
specially for the transit of Venus, the old wind tower in which 
it is now mounted having been prepared as an observatory for , 
its reception. There was also a heliometer which had been used 
at the last transit by Dr. Gill at the Mauritius, and was after- 
wards borrowed by him from Lord Lindsay for use on the Isle 
of Ascension, where he made a determination of the sun’s dis- 


` tance from the planet Mars.. Subsequently this fine instrumént 


was purchased by Dr, Gill and was brought out here as. his 
private property on his being appointed Astronomer-Royal at 
the Cape. Another noticeable instrument employed yesterday 
was the great theodolite tended for the trigonometrical survey 
of India. The designs of Col. Strange, however, from which it- 


„was constructed, were.so long in being carried out in manufac- 


ture that General Walker, the Director of Survey, decided. not 
to bring it into use, especially as it was somewhat too heavy 
for service in the field. Upon the applicati®n of Dr. Gill, it 
was lent by the Indian Government, for the purpose of some 
special researches in which that gentleman was engaged at the 
time, and it was successfully efiployed the other day jp taking 
observations of the great comet. The other instruments included 
a small equatorial telescope of 34 inches aperture, which was 
used by Mr. Stone on the ozcasion of the last transitof Venus ; 
an equatorial telescope of 7 inches aperture, which has also been 
for some,time at the Observatory, and a telescope of 24 ifiches 
aperture belonging to Capt. Jurisch, examiner of diagrams in 
the Surveyor-General’s department. Having mentioned the 
several instruments, we must go on to state by whom they were 
used. Dr..Gill himself observed the contact of Venus with the 
sun’s limb, with the new 6-inch aperture equatorial, a similar 
observation being taken by Mr. Maclear. with the 7-inch equa- 
torial. Dr. Elkin, a scientific friend and guest_of the Astrono- 
mer-Royal, took observations with the heliometer; Mr, Free- 
man, with the great theoéolite; Mr. Pillans, with the small 
equatorial ; and Capt. Jurisch with his own equatorial, Sever 
y Dr. 


important meagires were also taken at the heliometer 
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With regard to the weather, which of course was a very im- 

j portant element, the sky was perfectly clear, and altogether 
suitable for theapurpose of observation, There was a light 
south-east wind blowings and this prevented the definition being 
“so steady as might have been wished, We are “officially” 
assured, however, that on the whole the observations måde at 
the Cape of Good Hope may be regarded as perfectly satisfac- 
tory, an@ that they will add considerably towards the solution ‘of 
the problem of the sun’s exact distance from the earth. ,We 
have already intimated that at the suggestion of Dr. Gill, other 
stations than that of the Observatory had been selected. At 
Aberdeen Road, Mr. Finlay (of comet fame), the first Assistant 

, at the Cape Observatory, and Mr. Pette, third Assistant, were 
provided with an equatorial of six inches -aperture, and the 
report received last evening by telegraph, was that complete 
success had attended their labours, Mr. Marth, the well-known 
astronomer, was detailed at Montagu Road in charge of one of 
the British Transit of Venus Expeditions, and was provided 
with a 6-inch aperture equatorial, his assistant, Mr. Stephen, 
formerly of the Observatory, and now of the Treasury Depart- 
ment, Cape Town, being provided with a 44-inch equatorial. 
In his report last evening, Mr. Marth states that the ‘sky was 
cloudless, but a heavy dust-storm prevailed during the day. He 
reported, however, that the important internal contact was 
observed satisfactorily both by himself and Mr, Stephen. A 
report from Capt. Skead, in conjunction with Mr. Spindler, 
of Port Elizabeth, states that they also obtained -satisfactory 
observations. aay 

We fear that the courtesy of the General Manager of Tele- 

, graphs, Mr. Sivewright, must have been sorely -tested by ‘the 
- frequent demand upon his staff for signals for the purpose of 
determining longitudes, &c. The telegraphic department, we 
ought to state, has given the utmost facilities in connection with 
these operations, and thanks to the co-operation of the General 
Manager, everything connected with his department was accom- 
lished without a hitch. The transit of Venus expedition will 
' indeed be indebted to Mr. Sivewright for his energy aid devo- 
tion in their mterests, This additional work has necessarily 
’ fallen heavily upon the shoulders of the staff at the Observatory. 
. Not only has the normal work of that establishment been 
carried on as diligently as heretofore, but there has been the 
additional task of taking observations of the great comet, which 
' with other things has told severely upon the endurance of Dr. 
‘Gill and his assistants, Judging, though, from what we saw 
there yesterday, there is no sign of anyone breaking down under 
© the strain of extra work, : 7 
| -, The signals for time comparison were sent .to the observers 
-engaged in the transit about nine o’clock on Tuesday evening 
The night is described as having been beautifully clear, aud the 
occultation of the bright star “Spica-Virginus was observed: in 
the early morning. Signals were also sent ‘to Mr. Eddie, 
Graham's Town. : : : 

We have thus far briefly sketched the manner in which the 
observations were taken yesterday—excepting the somewhat 
primitive method of smoked glass adopted by a good many of 

, the general public, to whom the transit of Venus was not quite 
such a matter of exquisite nicety as to such gentlemen as those 
to whom we have just alluded. From a non-astronomic point 
of view there wag even with the aid of the proper instruments, 
only to be seen a dark spot crossing the sun, resembling very 
much a Wimbledon bull’s eye. Roughly speaking, the planet 

~made its external contact at fiye minutes past three o'clock, 
when tl®ough a proper instrument it might have been seen 

' minutely notching into the sun’s edge, © At twenty-five minutes! 
past the hour—still roughly speaking, for when the calculations 
are worked out there might be a fractional part of.a second one 
way gr the other—the internal contact occurred. 

The sun set long before the transit had been completed. It 
consequently fell to the lot of other astronomers to observe its 
egress, which of course was as eagerly watched for as had been 
that of the ingress, The ingress, it might be interesting to men- 
tion, was visible in North and South America ; Europe, except- 
ing the west of Russia and the north of Norway and Sweden’. 

_ the whole of Africa, Madagascar, Seychelles, and the Mauritius, 
‘The egress was visible in North and Sonth America, Australia, 
New Zealand, and nearly the whole of the South Pacific. This 
egress will have been completed by ‘about eight o'clock’ this 
morning, and then all interested in the subjecteof Venus may 


look forward to another 122 years-before the interesting occur-, 


rence again takes place, "s 


_ ELECTRIC RAILWAYS? 


WE have grown so accustomed to the regular announcement— 
‘€serious—accidemt on such and stich a railway, several 
passengers injured” thafwe have almost come to regard railway -> 
accidents as inevitable, just as parents mistakingly think the 
measles and whooping cough necessary accompaniments of child- - 
hood, But speed no mor means disaster than a flensely , 
crowded city means disease. The first effect of overcrowding 
is undoubtedly to produce fev@r and other complaints. If, how- 
ever, the knowledge and practice Sf the laws of hygiene increase 
more rapidly than the population of a town, the death-rate, as 
we have seen, diminishes, instead of augmenting. And so it 1s 
with locomotion; the stage-coach Journeys of our ancestors were 
slow enough for the most staunch conservative, and yet the per- 
centage of the pascengers injured on their journeys was far 
greater than even now wéth our harum-scarum railway travelling. 
The number of passengers has increased enormously, but_ the 
safety has increased in an even greatef rate, If teen we can 
devise methods introducing still greater security, a far larger . 
number of passengers may travel at a far greater speed and with - 
less fear of danger than at present. . x 

Accidents constitute one charge against railway conveyance, 
but there 1s another, and that is the: cost. Cheap as railway ` 
travelling now is, compared with the departed stage-coach loco- 
motion, the price of the tickets is still far too high for railways 
to fulfil, even in a small -degree, one ofetheir must important 
functions, and that is transporting labduseesfrom parts of the 
country where labour is scarce, to others where it is abundant 
and labourers in demand. F 

But how is a happier state of things to be realised? We 
cannot expect the railway companies to lower their fares merely 
to benefit humanity. If, h swever, we can prove to them that . 
the present system of railways is neither the most remunerative 
to themselves nor the most beneficial to the community at large, 
we may hope to win the attention of railway directors, whose, 
stock question is, and qute rightly, ‘* Will it, pay?” 

Those of you who have read the life of Stephenson know 
what a protracted fight he bad to carry one of his most cherished ` 
ideas, and that was the employment of a locomotive engine to 
draw the train, instead of a stationary engine to pull it with 
ropes or chains, Hus adversaries saw the disadvantage of ad ling 
the weight of the locomotive to the weight of the train, whereas 
Stephenson was especially struck with the enormous waste of 
power in the friction of ropes or chains passing over pulleys. 
[Experiments were then shown proving, frst, that the mass of 


` the locomotive necessitated he engine ‘having @ greater horse- - 


power to get up the speed of the,train quickly as well as a 
greater horse-power to ketp up the speed; secondly, that the 
friction and wegr and tear of ropes, such as were employed _ 
on the London and Blackwall Railway, would have been an 
insuperable hindrance to the development of railways.] From 
this was deduced that, since in Stephenson’s day the oly feasible 
mode of communicating the power of a stationary engine to a 
moving train was by means of ropes, his decision to adopt ‘the 
locomotive was perfectly correct at the time it was made, 
Attempts have been made‘to propel trains by blowing them. 
through tubes, or by blowing a piston attached to the train 
through a tube, but such attempts at pneumatic railways have 
nearly all been abandoned. The employment of air compressed , 
into a receiver on the train by fixed pumping engines stationed at 
various points along the line, and employed to work compressed , 
air engines on the carriages Is been effected with considerable- - 
success by: ‘Col. Beaumont, especially for tram-lines. The 
weight of the compressed air-engine is, however, still very con- 
siderable, Any system of pumping water through a pipe and - 
employing the water to work a hydraulic engine on the train is 
hardly worth considering, se€ing that the mechanical difficulties , 
of keeping up a continuous connection between the moving 
train and the main through which the water is pumped-seem ' 
insuperable, Gas-engines worked with ordinary coal-gas, stored - 
perhaps under pressure, might be employed on the moving train, - 
but the advantage arising from the ahsence of boiler and coal 
would be more than compensated for by the fact, that the weight 
of a gas-engine per horse-power developed is so much greatér 
than that of a steam-engine. None of these systems, tben, of 
dispensing with a locemotive is by any means perfect, and the 
success of the recent emperiments on the electric transmission of 
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power has turned the attention of engineers to the consideration, 
whether electricity could not successfully supplant steam for the 
` propulsion of trains and tram-cars; whether et could not, in fact, 
supply an efficient means of transmittiig power, the absence of 
which caused Stephenson to abandon rbpes in favour df,ya heavy 
locomotive engine, ~ f 
ı Thg whole question, like every, similar one, is mainly a ques- 
tion of expense; and “what welhavt to ‘consider is, whether 
electric transmission on the wholg leads to greater economy than 
-can -possibly he-obtained by the employment of any kind of 
locomotive. The average weight of a locomotive is about that 
of six carriages full of people; ten carriages compose an ordinary 
train, hefice the presence of the mass of the locomotive adds at 
least 50 per cent. to the horse-power absolutely necessary to 
propel the carriages alone, and therefore ut least 50 per cent to 
the amount of coal burned. But there is another most serious 
objection to the engines, perhaps evel? more important than the 
preceding. The heayw caine easaine over every part of the 
line necesitates theavhole¢ine and all the bridges being made 
many times as strong, and therefore many times as costly, and 
the expense of maintenance’ consequently also far greater, than 
if there-wer€ no locomotive. And it is not possible to make the 
engine much fighter ; for it would not have then sufficient’ ad- 
hesion with the rails to be able to draw the train; in fact, you 
cannot diminish the weight as long as the train is propelled with 
. only one or two pair of driving wheels as at present, The em- 
ployment of elecjricify, however, will enable a train to be driven 
with every pair of Wheels, just as the employment of compressed 
air enables every pair of wheels to brake the train. ` 
To propel a train, we must either utilise the energy of coal 
by burning it, or use the ‘energy possessed by a mountain 
stream, or the energy stored up in chemicals, and which is given 
out when the chemicals are allowed to combme, or we must 
employ the energy of the wind. Practically we employ at’ 
present only the first store for propelling railway trains—the 
_potential energy of coal; and that is to a great extent the stare 
on which we shall still draw, even when we employ electric 
railways. For experience shows that, with the‘ modern steam- 
engine and dynamé, at least one-twentieth of the energy in coal 
“can be converted into electric énergy ; and that this is at least 
“twenty times as economical as the direct conversion of the 
energy of zinc into electric’ energy by burning it in a galvanic 
» battery. : 
But it may be asked, did not Faraday’s discovery, in 1831, 


7 y e 

power the weight per. horse is even much less; a result im- 
mensely more favourable than can be obtained. with steam, gas, 
or compressed -air-engines, : he 7 

In addition to the loss of power arising from the heating of 
the wires by the passage of the current, there is another kind of 
loss hat may be most serious inthe case of a long electric rail- 
way, viz.; that arising from actual leakage of the electricity due 
to defective msulation, To send an electric current fhrough a 
distant motor, two wires,-a *‘ going” and “return” wire mnst 
be employed, insulated from one another by silk, guttapercha, 
or some insulating substance ; and if the motor be on a moving 
train, there must be some means of keeping up continuous con- 
nection between the two ends of the moving electro-motor and the 
going and return wire. The simplest plan is to use the two rails as 
the two wires, and make connection with the motor through the 
wheels of the train ; those on one side being well insulated from 
those of the other, otherwise the current would pass through 
the-axles of the wheels, instead of through the motor. It is this 
simple plan that is employed in Siemens’ Lichterfelde Electric 
Railway, now running at Berlin; the insulation arising from the 
rails bemg merely laid on wooden sleepers having been found 
sufficient for thé short length, 14 mile. The car ıs similar to an 
ordinary tram-car, and holds twenty passengers. [Photographs 
were then projected on the screen of this and of the original 
electric railway laid by Siemens in the grouuds of the Berlin 
Exhibition of 1879, and exhibited in 1881 at the Crystal Palace, 
Sydenham.] It was explained that on this latter railway, which 
was 900 yards long, both the ordinary rails were used as the 
return wire, and that the going wire was a third insnlated rail 
rubbed. by the’ passing train, [Photographs were then projected 
on the screen of Siemens’ electric tram-car at Paris, used to 
carry fifty passengers backwards and forwards last year to the 
Electrical Exhibition.] In this the going and return wires were 
overhead and insulated, connection being maintained between 
them and the moving car by two hyht wires attached to the car, 
and which pulled along two little carriages running ‘on the over- 
head, insulated wires, and making electric contact with them. 
[Experiments followed, proving that although two bare wires lying 
on the ground. could be quite efficiently employed as the going 
and return wire, if the wires were short and the ground dry, 
the leakage that occurred if the wires were long and the ground 
moist was so great, as to more than compensate for the absence 
of the “ocomotive.] Consequently Prof. Perry and myself have 
for some time past been working out practical means for over- 


that a current could be produced by the relative motion of a | coming these difficulties, and we have arrived at what we hope 


magnet and a coil of wire, settle this point half a century ago? |'is an extremely satisfactory solution. 


Theoretically-*-yes ; practically, h@wever, the problem was very 


unsatisfactory, and it was not until Pacinotti, in 1860, suggested 


Instead of supplying 
electricity to oné very long, not very well insulated rail, we lay 


, far from being’ solved, begause the dynamo machine was very | by the side of our railway line a well insulated cable, which 


conveys the main current. The rail, which is rubbed by the 


- - thesolution of the problem of obtaining a pragtically continuous | moving train, and which supplies it with electric energy, we 


current from a number of’ intermittent currents, and until 
Gramme, about 1370, carried out Pacinotti’s suggestion in the 
actual. construction of lafge working machines, that.the me- 


subdivide into a number of sections, each fairly well insulated ` 
from its neighbour and from the ground; and we arrange that 
at any moment only that section or sections, which is in the _ 


chanical profiuction of currents became commercially possible. | immediate neighbourhood of the train, is connected with the 
[Experiments were then shown illustrating the complete electric '| main ceble; the connection being of course made automatically 


transmission of power, a gas-engine on the platform giving 


by the moving train. As then leakage to the earth of the 


rapid motion to a magneto-electric machine, and the current: | strong propelling electric current can only take place from that 


thereby produced sent through an electro-motor at the other end 
of the room, which worked. an ordinary lathe.] . 


section or sections of the rail, which is in the immediate neigh- 
bourhood of the train, the loss of power by leakage is very much 


In electric transmission of power there is not only waste of | less than in the case of a single imperfectly insulated rail such 
power from mechanical friction, but also from electric friction | as has been hitherto employed, and which being of great length, 


arising from the electric current heating the wire, through which 
it passes. S 

It was then explained and demonstrated experimentally that 
this latter waste could 'be made extremely small by placing so 
light a load on the electro-motor, that it rin nearly as fast as the 
generator or dynamo, which conyerted the mechanical energy 
into electric energy; actual experiments leading to the result 


that for every foot-pound of work done by the. steam-engine on | railway to less than what it would be on the shortest. - 


the generator, quite seven-tenths of a foot-pound of work can be 
done by the distant motor. 


One reason why electric transmi-sion of power can be effected | bourhood of the 


‘with so little waste is because electricity bas apparently no mass, 
and consequently no inertia; there is, therefore, no waste of 
power in making it go round a corner, as there is with*ivater or 
with any kind of material fluid. Another reason why electro- 


with its correspondingly large number of points of support, 
would offer endless points of"escape to the motive curent. 

Dr. Siemens has experimentally demonstrated that an electric 
railway can be used for a mile or two; Prof. Perry and myself, 
by. keeping in mind the two essentials of success, viz. attention 
to both the mechanical and electrical details, have, we venture to 
think, devised means for reducing the leakage on the fonges! 

For the purpose of automatically making connection between 
the main well-insulated cable and the’rubbed rail in the-neigh- 
moving train we have devised various means, 
one of which is seen from the following figures. ' 

AB (Fig. 1) is a copper or other metallic rod resting on the top 
of and fastened to a corrugated tempered steel disc D D. (of the 
nature of, but of course immensely stronger than the corru- 


motors are so valuable for travelling machinery is on account of |: gated ¢op of- the vacuum box of an aneroid barometer), and 
the light weight of the motor. Ex®eriment shows that one | which iš carged by,and fastened to a thick ring EE made of 
~ horse-power can be developed with 56 Ibs. of dead weight’ ofẹ] ebonite or otber insulating material. The ebonite ring is itself 
electro-motor, and that for large electro-motors of several horse- screwed to the circular cast-iron box, which latteris fastened to 
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the ordinary railway sleepers, The auxiliary rail AB and the 
corrugated steel discs DD have-suffitient flexibility that two or 
more of the latterare simultaneously depressed by an insulating 
collecting brush or rollgr carried by one or by all of the car- 
riages. Depressing any of the corrugated st&el discs brings the 
stud F, which is electrically connected with the rod A$, into 
contact with the stud G electrically connected with the well- 
insulated cable. : i ; i ns 

As.only a short piece of the awoliary rail AB is at any 
moment in connection with the main cable, the insulation of the 
ebonite ring EE will be sufficient even in wet weather, and the 
cast-iron box is sufficiently high that the flooding of the line or 
the deposit”of snow does not affect the insulation. The insula- 








tion, howeyer, of G, which is permanently in connection with 
_ the main cdble, must. be far better. For this purpose we lead 
, the gutta-percha, or india-rubber, covered wire coming from the 
+ main cable through the centre of a specially formed telegraph 
ı insulator, and cause it.to adhere to the inside of the earthenware 
tube forming the stalk, Andas, in addition, the inside of each 
' contact -box is dry, a very perfect insulation is maintained for 
the lead coming from the main cable. Consequently as all 
' leakage is eliminated except in the immediate neighbourhood of 
the-train, this system can be employed for the very longest 
- electric railways. Fig. 2 shows a modification of the contact 
box when the insulated rail L, instead of extending all along the 
. line, is quite short and is carried by the train, and by its motion 








in Fig. 5. In addition, then, to the small sections of 20 feet or 
more into which our auxiliary rubbed rail is electrically divided, 
there Would be certam long blocked sections one mile or several 
miles in length, for each of which on the map a separate galvano- 
meter and pointer would be provided. [Experiments were 
shown of the system of graphically automatically recording the 
progress.of a train:] 7 
„In the preceding systems there are several contact-boxes in 
each section of thé insulated rubbed rail, and several sections of 
the insulated rail in each section of the line blocked, but in the 
> next system the rubbed rail is simply divided electrically into 
long sections each of as great a length as the particulare system 
employed to insulate the rubbed rail will allow. gin this case we 
arrange that the electric connection between the main cable and 
the rubbed.conductor shall be automatically made by the train 
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presses forwards and downwards a metallic fork on the contact- 
“box, thus making contact between F and G. [Other diagrams 
were explained, illustrating modifications of the contact-boxes ; 
in one case the well-ins@lated cableis carried inside the flexible 
rail, wpfeh then takes the form of a tube, shown in Fig, 3 3 m~ 
another case the cable is insulated with paraffin oil instead of 


’ 


with gutta-percha or india-rubber, shown in Fig. 4, &e.] š 


The existencg of thesescofact boxes at every 20 to So feet 
also enables the train to graphically record its position at 
any moment on a map hanging up at the. terminus, or in a signal- > 
box or elsewhere, by a shadow which creeps along the map of the” 
line as the train‘advances, stops when the train stops, and backs 


when the train backs. This is effected thus :—As ethe train 





Fic, 2. g 


passes along, not only is the main contact between Fand G auto- 
matically made, as already described, but an auxiliary contact is 
also completed by the depression of the lid of she contact-box, and 
which has the effect of putting, at each contact-box in succes- 
sion, an earth fault on an insulated thin auxiliary wire running 
by the side of the line, And just as the position of an earth 
fault can ke accurately determined by electrical testing at the end 
of the line, so we arrange that the moving position of the earth 
fault, that is the position of the train itself, is automatically 
recorded by the pointer of a galvanometer moving behind a 
screen or map, in which is cyt out a slit representing by its shape 
and length the section of the line on which the train is, as shown 
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as it enters a section, and automatically broken as the train 
leaves a section. The modgl before you is divided into four 
sections, each about 11 feet in length, and you see from the” 
current detectors that as the train: runs either way, it puts _~ 
current into the section just entered, and takes off current from 
the section just left. 
` [Experiments were then shown of the ease with which an - 
electric train could be made to back instead of going forwards, 
by reversing the connections between the revolving armatures 
and the fixed electro-magnets of the motor; also that the acci- 
dental reversal of the field magnets of the main stationary gene- 
rator, although it had the effect of reversing the’ main current, 
produced no change in fhe direction of motion of an electric 
engine, the direction of motion being solely under the control of 
the driver.] $ 


, Fan. Il, I 


+ 
883] 


anew a 





‘from the section 1 when it is just leaving it, and entering section 
2; but no following train entering section I qin recerve current 
of motive power uatil the preceding, trata has entered section 3. 
~ [Experiments were then shown proving ethat with this system a 
following train could not possibly run into a. preceding tiain even 
if the preceding tram stopped or backed.] Now why does the 
followfhg train when it rans on tẸa blocked section pull up so 
quickly? The reason is because it is not only deprived of all 
- motive power, but is powerfully Braked, since when electricity 
is cut off from a section, the iffsulated and non-insulated rail of 
that section are automatically connected together, so that when 
the train mins on to a blocked section the electromotor becomes 
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But more thaw this, not only does the train take off current 


Toor 


z aes : : 
a generator short circuited on itself, producing, therefore, a 
powerful_current which rapidly pulls up the engine. [Experi-. 
ments were then shown of the speed with whigh an electromotor, 
which had. been set in rapid rotation and then deprived of its 
motive current, pulled ip when ‘its two terminals were short- 
circuited. |" i 

Whenever, then, a train, it may be even a runaway engine, 
enters on a blocked section, not only is all motive power with- 
drawn.from it,.but it is automatically powerfully braked, quite 
independently of the action of the engine-driver, guard, or 
signalman, No fog, nor eolour-blindness, nor different codes of , 
signals on different lines, ror mistakes arising from the exhausted, 
nervous condition of overworked Signal-men, can with this system 
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` produce a collision. Z; The English system of blocking is merely, 
giving an‘order to stop a train; but whether this is understood 
or intelligently carried out is only settled by the happening or 
sie teas of a subsequent collision, Our Absolute Auto» 
matic Block acts as if the steam were automatically shut off and 
the brake put on whenever the’ train is ruuning into danger ; 
nay, it does more than this—it acts as if the fires were pnt out 
and all the coal taken away, since it is quite out of the power of 
the engine-driver to re-start his train until the one in front is at 
a safe distance ahead. = ns 
‘But all-trains will undoubtedly be lighted with electricity; 
must, then, thé train be plunged into darkness when it runs on 


_ to a blocked section to which no electric energy is being sup- 


plied? No! Ifsome of the electric energy supplied to a train 
when it~is on au unblocked section be stored up in Faure’s, 
accumulators, such as are at present used on thg Brighton 
Pulman train, the lamps will continue burning even when the 
train has ceased to recerve electric energy from the rubbed rail, 
When, then, we commit the’ carrying of our power to that 
fleet messenger to which we have been accustomed to entrust thé 
carrying of our thoughts, then shall we have railways that will 
combine speed, economy and safety; and last, but not least to 
us Londoners, we shall have the entire absence of smoke, the 
presence 6f which nearly causes the. convenience of the Under- 
groùnd Railway to be-balanced by the pernicious character of its 
atmosphere, - s 





SOCIETIES “AND ACADEMIES 
j> LONDON ' 
Royal Society, December 21, 1882,—-““Ĝn the Origin of 
the Hydrocarbon Flame Spectrum.” By G. D. Liveing, M.A., 
F.R.S.,, Prof. of Chemistry, and J. Dewar, M.A., F-R.S., 
Jacksonian. Prof., University of Cambridge. at 
Tn previous communications + to the Society we have described- 
the spectra of what we believe to be three, compound substances, 
viz.,. cyanogen, magnesium-hydrogen,. and water. wt 
In. these investigations our chief aim has, been to ascertain’ 
facts, and to avoid as fares possible adopting any special theory 
regarding the genesis of. the spectra in question. 
Specific. spectra. have been satisfactorily proved to emanate 
fromthe compound molecules of.cyanogen, water, and.magnesium- 


i hydrogen, so far as we can interprêt in the simplest. way the many: 


' Nitrogen.” 


observatians previously detailed. The fact that a fluted spectrum 
is. produced.under certain conditions, by a substance which does 
not give such a spectrum under other cortditions, is of itself a, 


- proof that the body has either pagsed into an isomeric state or 


has formed some. new. compound; but we. are not entitled to 
assert,, without investigation, which of these two reasonable 


. explanations.of the phenomena is the true one. There is, how- 


ever, a spectrum. to which we have had occasion to refer in the 
papers an the spectra of the compounds of carbon, which closely 
„resembles that of a cempound substance, and which we, in 
common ‘with. some other spectroscopists, have been. led to 
attribute jtosthe hydrocarbon acetylene, without, however, being 

1 ‘On the spectra ofthe Compounds of Carbon with Hydrogen and 
Land. Proc. Roy, Soc, vol. So, PP 152, 494-, 
Spectrum.of Carbon,” då., val. 33, p 403. ‘“‘erleral Observations on the 
Spectrum of’Carbon and its Compounds,” f., vol. 34, p 123. ‘On the 
_Spectrum of Water,'"2b., vol, 30, p. 480, and vol. 33, p. 974 ‘* Investiga- 


tions.on the Spectrum of Magnesium,’’ z5., vol 32, p 189 
a 2 


able to bring forward such rigid experimental! proofs of its origin 
as we have adduced in the case of. the three substances above ` 
referred to, In other wonds,;the experimental-evidence:that the 
hydrocarbon flame spectrum is:really due-to a hydrocarbon was 
always indirect. Thus, we showed that many flames containing 
carbon, such as those, of hydrogen mixed with. bisulphide of 
carbon or carbonic oxide, and the flame’ of*cyanogen in air, did 
“not give this spectrum, and these particular flames are known, 
from the investigations of Berthelot, to beincapable of generating 





i| acetylene ‘under conditions producing -incomplete. combustion, 


On the other hand, we fcund that aflame of hydrogen mixed 
with chloroform, which easily generates acetylene, gives the 
hydrocarbon flame spectrum in a very marked manner, and it is 
known that the ordinary blow-pipe flame, in which the same 
spectrum is well developec, cgntains this hydrocarbon. 

These and other experiments pointto the intimate-r€lation of 
hydrogen and carbon in the: combined. form of. acetylene to the 
production. of this spectrum during combustion. In our various’ 
observations on ‘the ‘spectrum of'the electric arc taken in 
different gases, the flame: spectrum. was always noticed, and 
seemed to be independent of: the:surrounding atmostphere. In’ 
the mode in which those- experiments were conducted, it was 
easily shown that. the carbons'were: never free from hydrogen, 
and. that the gases always contained: traces of aqueous vapour. 
Under these conditions acetylene is formed synthetically during 
the electric discharge, theline spectrum: of hydrogen being absent; 
so that we were:never convinced:.that the spectrum was not due 
to the former substance. : 

. It is well to-remarkin.passing, that our previous work on the 


“On the | pera of the carbon. campounds was mainly. directed to that 


particular spestrum which is. characteristic- of the flame of 
cyanogen, and*only indirectly ta the flame spectrum of hydro- 
carpon, We were further supported in connecting the latter 
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"Spectrum with acetylene, by observing that cyanogen compounds 

are contmously formed when the are discharge takes place in 
gases containing nétrogen, and that inal] probability their forma- 
tion is due,-as Berthelotehas shown, to a reagtion taking place 
between acetylene and nitrogen. “Berthelot is positive in his 
assertions that cyanogen is never formed by a direct combination 
“between carbon and nitrogen, and any such apparent combination 
is due te impure carbon, and the presence of an imperfectly 
dried gas; in other words, hydrogen is essential to the production 
‘of cyanogen under such conditions according to the views of 
Berthelot. i j : 

The fact that carbonic oxide, which is one of the most-stable 
binary compounds of carbon, forms a distinct spectrum of a 
character similar to that of the flame spectrum, tended to support 
the view that the flame spectrum might originate with acetylene. 
The similarity in the character of the magnesium-hydrogen 
spectrum to that of the hydro-carbon flame spectrum induced us 

' to-belseve that they were due to similarly constituted compounds, 
and seeing we felt sure about the accuracy of the view, which 
assigns the former spectrum to some compound of magnesium 
with hydrogen, we accepted the analogy in fayour of the sup- 
position that acetylene is the substance which produces the flame 
spectrum ; or, at any rate, that acetylene is 2 necessary concomi- 
tant of the reaction taking place during its emission, and con- 
sequently might give rise to this peculiar spectrum, 

Having examined this question in the way describéd, we 
adopted the view of Angstrom and. Thalén as to the genesis of this 

“spectrum in opposition to the views of Attfield, Morren, Watts, 

Lockyer, and others, who held that this spectrum was really 
due to the vapour of carbon. The delicate character of the 
experiments which were required to discover the origin of the 
peculiar set of flutings in the more refrangible part ‘of the 
spectrum of cyanogen made it apparent that, whatever views as 
to the origin of the hydrocarbon flame spectrum were adopted 
by different workers, it could not be regarded hitherto as experi- 
mentally proved which was the correct one. i ' 

‘With the object of being able to exhaust this question, a 

' special study was subsequently made of the ultra-violet line 

1 spectrum of carbon, in order to ascertain whether any of its 
lines could be found in the spectra of the arc. or flame. We 
have found that the ultra-violet lmes of metallic substances have 

"as a rule the greatest emissive power, and are often’ present 
when no ‘trace of characteristic Imes in the visible part of the 
spectrum can be detected. If carbon resembled the metals in 
this respect, then we might hope to find ultra-violet lines 
belonging to 1ts vapour, thus enabling us to detect the volatili- 
sation of the substance at the relatively low temperatures of the 

‘ arc and flame. The test experiments made on this hypothesis 
are recorded in the paper entitled ‘‘ General Observations on the 
Spectrum of Carbon and its Compounds.” It is there shown 
that some seven of the marked ultra-violet spark lines of carbon 
occur in the spectrum of the arc discharge, although one of the 
strongest lines, situated in. the visible portion of the spectrum at, 
wave-length 4266, could not be fcund. Further, it is proved 

, that the strongest ultra-violet line of carbon does occur in the 
spectrum of the flame of cyanogen fed with oxygen. Thus it seems 
probable that the same kind of carbon molecule exists, at least in 
part, in the arc and flame, as is found to be produced by the 
most powerrul elestric sparks, taken between carbon poles or in 
carbon compounds, 3 

.Now the spark gives us the spectrum which is associated with- 
the highest temperatures, and thgrefore it is assumed that this 
spectrunPis that of the simplest kind of carbon vapour. If that 
be.the case, we cannot avoid inferring that dénser forms of 
carbon vapour must exist in arc and flame, emitting, like other 
complex bodies, a fluted, in contrast to a hne, spectrum ; or 
rathey that the two distinct kinds of spectra may be superposed. 

Such considerations showed that a-series of new experiments and 
observations must be made with the special object of reaching a 

e definite conclusion regarding the origin of the flame spectrum, 
and the following paper contains a summary of the results of 
such an inquiry. : ; 

Vacuous Tubes.—We have heretofore laid little stress on obser- 
vations of the spark in vacuous tubes on account of the great 
uncertainty as to the residual gases which may be left in them. 
The film of air and moisture adherent to the glass, the gases. 
occluded in the electrodes, and minute quantities of hydrocarbons 
of high boiling-point introduced in sealing the @lass, may easily 
form a sensible percentage of the residue in the exhausted tube, 
however pure the gas with which it was originally filled. (The 





“excessive difficulty of removing the last traces of moisture we 
learnt when making observations on the water spectrum, and the 
almost invariable presenge of hydrogen in vacuous tubes is doubt- . 

less duejn great measure to this cause, esendonck (Proc. Roy. 

Soc., vel. 32, p. 380) bab fully confirmed our observations as to, 
this difficulty. By a method similar to that employed by him, ' 
we have, however, succeeded in so far drying tubes and the gases 
introduced into¢them that*thefydrogen lines are not visible.in the 
electric discharge. For thisepurpose the (Plucker) tube was 
sealed on one side to a tube filled for some six or eight inches of 
its length with phosphoric anhydride, through which the gas to. _ 
be observed was passed, and on the other side to a similar tube 
full of phosphoric anhydride, which was in turn connected by 
fusion to the (Sprengel) pump. To dry the gas itis not enough ^ 
to pass it through such a tube or even a much longer one full of 

‘phosphoric anhydride ; i has to be left in contact with the anhy- 
dride for several hours, and to get the adhering film of moisture 
out of the tube st has to be heated aftere exhaustion while con- 
nected, as above described, with the*drying tubes upto the point 
at which the glass begins to soften, and kept at near this temper- 
ature for some time. To get most of the gases out of ‘the 
electrodes, the tube must be exhausted and sparks passed through ' 
it for some time before it is finally filled withthe gas to be 
observed. Even when these precautions have been observed, the 
nes of hydrogen can often be detected in tubes filled with gases 
which should contain no hydrogen. The general result of our 
observations on the spectra observed in jubes.so preparcd is that 
the channelled spectrum of the flame of hydrocarbons is not 
necessarily connected with the presence of hydrogen ; it does not 
come and go according as hydrogen is or is not present along. ` 
with carbon in the way that the channelled spectrumof cyanogen - 
comes and goes according as nitrogen is present or absent. Our, 
observations confirm those of Wesendonck on this point. This 
spectra given by various tubes containing carbon compounds are 
described in the paper. 

`. Tubes filled with carbonic oxide exhibit in general at different - 
stages of exhaustion the following phenomena. When ‘the 
exhaustion 1s commencing and the spark will just pass, the © 
spectrum is usually that of the flame of hydrocarbons and nothing , 
else. As the exhaustion proceeds, the spectrum of carbonic oxide 
makes its appearance superposed on the former, and gradually”. 
increases in brilliance until it overpowers, and at last at a some- 
what high degree of exhaustion, entirely supersedes the flame 
spectrum, This is when no jar is used. In the earlier stages of - 
exhaustion, the effect of the jar is`to increase the’ relative 
brilliance of the flame spectyam, and diminish that of the carbonic 
oxide spectium, and at the same time to bring Sut strongly the 
lines of oxygen and carbon,; at a cemain stage of the exhaustion, , 
when the flame spectrum is very weak without the jar, the effect 
of the jar is to baing it out again, but without sensibly enfeebling ' 
the carbonic oxide spectrum, and without bringing out the - 
crrvon lines, Ata still higher stage of exhaustion, when the 
carbonic oxide spectrum is alone seén without the jar, the flame 
spectrum is sometimes, not always, brought out ‘by putting on- 
the jar, though the carbon lines again show well, At this stage, 
at which the flame spectrum is not seen at all, the distance 
between the sti in the wide part of the tube is considerable, 
and much metal is thrown off the electrodes, which:are rapidly: 
heated by the discharge. Ina tube filled with carbonic oxide 
mixed with a little air imperfectly dried, when not too highly 
exhausted, the carbonic oxide spectrum, that of the flame of 
hydrocarbons, and that of qyanogen, may all be seen at once ` 
superposed when no jaris used. With a jar and a tolerably 
high exhaustion the carbonic oxide spectrum, the hydrocarbon 
flame spectrum, and the carbon line spectrum, may al] be seen 


atthe same time. $2 
Spectrum of the Spark ig Compounds of Carbon at Higher 
Pressures. —In the spark taken between poles of purified:graphite 

in hydrogen, the spectrum of hydrocarbon flames is seen, and it - 
increases in brilliance, as the pressure of the gas is increased up 'to 
ten atmospheres, aŭd continues bright at still higher pressures so 
far as we have observed, that is, up to twenty atmospheres., 

The spark without condepser in carbénic oxide at atmospheric , 
pressure, shows both the spectrum of carbonic oxide and that of 
the hydrocarbon flame; and as the pressure of the gas is 
increased, the former spectrum grows fainter, while the latter 
grows brighter, no jar’being used. The line spectrum of carbon 
is also visible, At th® higher pressures the flame spectrum pre- 
dominates and is very strong. ‘The observations were carried up 
to a pressure of twenty-two and a half atmospheres. On letting 


`. amount of combined hydrogen in the form of water or other 


~ carbon flame. 
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produced by the use of a condenser at lqver-presswes, segms to 
pomt to high temperature as the cause of those effects. But 
against this, we have the fact that at reduced préssure we get in 
carboni@oxide, the carbonic oxide qpectgum and the line spectra 
of carbon and oxygen simultaneously, without thaf of the hydro- 
As we cannot douls that a very high temperature 
is required to give the line spectrum of carbon, we must suppose 


. that- reduced pressure is unfavourable to the stability of the 


molecular.gombination, whatever it be, which gives the hydro- 
carbon flame spectrum. Wesendonck has remarked (loc. czt..} 


' that in carbonic acid at pressures too low for the fame spectrum 


to be developed without a jar, it is only in the narrow part of 
the tube that the use of a jar brings «ut that spectrum. It 
would appear, therefore, that thegconstraint, due to the confined 
space in whjch the distharge occurs, has the same effect, in 
regard to the stability of the combination producing the spectrum 


` in question, as increase of pressure, 


` hydrocarbon flame line faintly in dry air, all the cyanogen violet 


Cyanogen ame Spectrum,—Our former observations ‘ On 


the Flame Spectrum of Cyanogen Burning in Air” were made, 


on cyanogen gas, prepared from well-dried mercury cyanide, 
which was passed over phosphoric anhydiide, and burnt from a 
platinum jet fused into the end of the tube, We observed what 
Plucker and Hittorf had noted, that the hydrocarbon bands were 
almost entirely absen,only the brightest green band was seen, 
and that faintly. When gaseous cyanogen i»‘liquefied by the 
direct pressure of the gas, the researches of Gore (Proc. Roy. 
Soc., vol, 20, p. 68) have shown that it is apt to be contaminated 


. with a brownish, treacley liquid, which probably arises from the 


imperfectly: purified or dried cyanide of mercury. In.o:der to 
obtain pure cyanogen, we have prepared quantities of liquid 
cyanogen, not by compression, but by passing the aliéady cooled 
gas into tubes placed in a carbonic acid and ether bath. By this 
method of condensation any easily liquefiable substances are 
isolated, and any permanently gaseous substance escaped, The 
samples were sealed up in glass tubes into which different reagents 
were inserted. After such treatment the cyanogen was used for 
the production of the flame in diy air or oxygen. The liquid 
cyanogen was left in contact with phosphoric anyhdride, Nord- 
hausen sulphuric acid, and ordinary sulphuric acid. By means 
of a special arrangement of glass tubing surrounding the flame 
dry oxygen could be supplied, or oxygen made directly from 
fused chlorate of potash could, by means of a separate nozzle, 
be directed on tọ the flame, and thms perfectly dry and pure 
gases used for combustion. Liquid cyanogen which had remained 
in presence of the above refidents gawe only the single green 


sets being strong. When oxygen made directly from chlorate of 
potash was directed on to the flame, allithe hydrocarbon flame 
sets appeared with marked byjlliancy. The set of lines which we 
have formerly geferred to as the three set of flutings of „the 
cyanogen spectrum, showed marked alteration of brilliancy with 
vaiiations in the oxygen supply. Thus, liquid cyanogen 
puified by the action of the above reagents, does yield the 
spectrum of hydrocarbon flames on combustion in pure oxygen. 
From the great precautiong we have taken, we feel sure that the 


impurities in the combining substances must have been exceed- 


ingly small, and that the marked increase in the intensity of the” 
. flame spectrum, when oxygen replaces air is essentially connected 


with the higher temperature of the flame, and is not directly 
related to the amount of hydrogen present. ‘This being the case, 
it must be admitted that the flame spectrum requires a higher 
temperature for its production during-the combustion of cyanogen 
than that which is sufficient to cause® powerful emission of the 
special spectra of the molecules of: cyanogen. Now, the two 
compounds of carbon, which give the highest temperature „on 
combustion are cyanogen and acetylene. Both of these com- 
pounds decompose with evolution of heat, in fact, they are 
explosive compounds, and the latent energy in- the respective 
bodies is so great that if thrown into the separated constituents a 
temperature of near four thousand degrees would be reached. 
The flames of cyanogen and acetylene are peculiar im this 
respect, that the temperature of individual decomposing molecules 
is not dependent entirely on the temperagure generated by the 
combustion, which is a function of the tension of dissociation 
of the oxidised products, carbonic acid and water. We have no 
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means of defining with any accuracy the temperature which the 
particles of such a body may-reach. We know, however, that 
the mean temperature of the flames of caxponic oxide and 
hydrogen lies between two and three thousand degrees, and if 
this be added to that which can be reached by the substance 
indepe@Mdently, then we may safely infer that the temperature of 
individual molecules of carbon, nitrogen, and hydrogen in the. 
respective flames of cyanogen and acetylene may reach aetemper- 
ture of from six to seven thousand degrees, 

A previous estimate of the temperature of the positive pole 
in the electric arc made by one of us, was something like the 
same value, : Á 

The formation of acetylene in ordinary combustion seems to 
be the agent, through which a very high local temperature is pro- 


-duced, and this is confirmed by the observations of Gouy on the 


occurence of lines of the metals in the green cone of the 
Bunsen burner, which are generally only visible in spark spectra. 
On this view acetylene is a necessary agent in the production of 
the flame spectrum during combustion. The fact that the flame 
spectrum is often invisible when the arc is taken in a magnesia 
crucible, although the cyanogen spectrum is strong, but may be 
made to appear By introducing a cool gas or moisture, must be 
accounted for by an increased resistance in the arc producing 
temporarily a higher mean temperature. The experiments in 
course of execution, where the arc-will be subject to a sudden 
increase of pressure, will, we trust, solve this difficulty. 

Farther evidence of the high temperature of the cyanogen 
flame is afforded by the occurrence in the spectrum of that flame, 
when fed with oxygen, of a series of flutings in the ultra-violet, 
which appear to be due to nitrogen. ‘The series consists of four, 
or perhaps more, sets, each set consisting of a double series of 
lines overlapping one ancther. The lines increase in their 
distance apart on the more refrangible side, otherwise the 
flutings have a general resemblance to the B group of the solar 
spectrum. x 

The four sets commence approximately at about ‘the wave- 
lengths 2718, 2588, 2479, 2373 respectively. They are frequently 
present in the spectrum of the arc taken in a magnesia crucible, 
and show strongly in that of the spark taken without a condenser 
either in air or nitrogen. As they appear in the spectrum of the 
spark in nitrogen, whether the electrodes be aluminium or 
magnesium, and do not appear when the spark is taken in 
hydrogen or in carbonic acid gas, they are in all probability due 
to nitrogen. When a large condenser is used they disappear. 


Linnean Society, December 21, 1882.— Alfred W. Bennett; 
M.A., in the chair.— Prof. Adolph, Ernst, of Venezuela, and 
Dr. W. C. Ondaatje, of Ceylon, were elected Fellows.—-Prof, 
T. S. Cobbold exhibited specimens of Ligules fr m the Bream, 
the Minnow, and the Grebe to compare with thoe from man. 
The worm from the Bream is called Z. edulis by Briganti, and 
is eaten under the name ‘macaroni piatti.”—Mr. T. Christy 
called attention to experiments lately made, which show that the 


| Kola nut’ possesses singular properties of clearing fermented 


liquors.—Mr. Thos, H. Corry read a paper on the development 
and mode of fertilisation of the flower in Asclepias Cornutt, R. 
Brown, 1809, J. B. Payer, 1857, and thereafter H, Schacht, , 
have made Asclepias the subject of interesting study ; Mr. Corry 
nevertheless has added new observations theretg. He finds that 
the petals and stamens, which in the early stage originate sepa- 
rately, become afterwards adnate; the stamens, moreover, by 
their broad filaments form a fleshy pentagonal ring, ze. are 
monadelphous, The “ stipmaMish ” is not formed by the fusion 
of two stigmas, for the styles proper remain distinct throughout 
their entire extent, - The greatest analogy of the flower to that 
of the Apocynacez is at this period; thereafter differences 
ensue. From a careful study of the different stages of the pgllen 
in Asclepias it, appears to exhibit a perfectly isolated and peculiar 
case of formation, The idea that self-fertilisation can take 
place with the parts zz sit# is shown to be impossible, 
and the need for insect or artificial aid rendered impera- 
tive. Cross-fertilisation is the great law in the Asclepiads. 
—Dr. F. Day read a paper, ‘Observations on the Marine 
Fauna of the East Coast of Scotland,” founded on a recent 
survey by H.M.S, Triton aff Aberdeen, Kincardine, and Forfar. 
As regards the herring and its migrations, they shift their locality 
for breeding purposes or in search of food, occasionally being 
driven frem a sppt where extensive netting or other causes dis- 
{jb them. The herring seems of late years to take to deeper 
water off shore, but at times they appear to return‘to their old 
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habitats in the comparatively shallow water. Although it is 
true that some fisheries—Wick, for instance—have decreased in 
‘plenty, at the same time other places, eg. Fraserburgh; have 
proportionately increased. The fishery recqrds prove that from 
the beginning of this century onwards there has been a steady 
annual increase of fish taken, though desponding fishernfen aver 


_ to the contrary. At Wick, herring of different ages and con- 


ditions®arrive and depart thrice yearly. Dr. Day recounts the 
results of. his dredgings, and describes the Crustaceans and Mol- 
lusks obtained.—An additional report on the Echinoderms col- 
lected by Dr. Day, was made by~Prof. F. J. Bell,-and of the 
Zoophytes and Sponges by Mr, S. O, Ridley.—Mr. J. G. Baker 
afterwards read his second contribution on the Flora of Mada- 
gascar. In this paper, upwards of 150 new species of mono- 
petalous dicotyledons are characterised, They were gathered 
: chiefly by the Rev. R. Baron, F.L.S., of the London Missionary 
Society. Among others described are four new genera, one 
nearly allied to Cinchona, a second of semi-parasitic Serophu- 
lariacese, and two ‘of Acanthaceæ ; besides these, many repre- 
sentatives of well-known European genera occur,—Prof. T. S. 


'* Cobbold read a description of Ligula Mangoni, a new himan 


Cestode. He shows it to be extremely probable that the trout’s 
ligule is the sexually immature state óf the great bioad tape- 
worm of man, Other interesting genetic relations are established, 
and several important generalisations discussed.—Additions to 
the Lichens of the Challenger Expedition was a short paper by 
the Rev. J. M. Crombie.—Mr. J. G. Baker made a second com- 
munication, being descriptions of about thirty plants ‘from the 
Fiji Islands referred to by Mr. J. Horne in his recent work on 
the economic resources of Fiji, z 


Victoria Institute, January 1.—A paper upon ‘ Design in 
Nature,” was read by Mr. W. P. James, It was stated that 
Prof, Stokes, F.R.S., would read a paper at the next meeting, 
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‘+ Academy of-Sciences, January 2.—M. Blanchard in the 
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chait—-M, Rolland was elected vice-president for 1883.—The 
Academy has lost four Members during 1882, viz_MM.;Liouville, 
-Decaisne, Bussy (Free Academician), and Wohler (Foreign 
Associate); and. six Correspondents, viz, MM. Plantamour, 
Lutke, Billet, Darwin, Cornalia, and Schwann, -- Memoir on the 
vision of material colours, &c. (continued), by M, Chevreul.— 
Researches on hyponitrites ; first part, chemical researches, by 
-MM. Berthelot and Ogier, They study hyponitrite of silver, 
describing their analyses, and examination of the action of heat 
and oxidising agents, also calorimetric measurements. The 
formula N,O;Agy agrees best with the results.-Ramifications of 
Isatis tinctoria, formation of its inflorescences, by M. Trécul.— 
It was announced that the U.S. Congress had invited the Pre- 
sident of that country to convoke all nations toa conference with 
a view to adoption of a common initial meridian and an universal 
hour.~Reply to the objections presented by MM. Faye and 
Hirn to the theory of solar energy, by Dr, Siemens.—~On a 
method of photographing the corona without an eclipse of the 
sun, by Dr. Huggins.—On geodetic circles, by M. Dar- 
boux.—On algebraic integrals of hnear differential equations 
with rational coefficients, by M. Autonne.—On a communi- 
cation of M. de Jonquières relative to prime numbers (con- 
tinued), by M. Lipschitz.—Remarks on the subject of a note 
of M. Hugoniot, on the development of functions in series from 
‘other factions, by M. du Bois-Reymond.—Does oil act on the 
swell or on the breaker? by M, Van der Mensbrugghe. His 
theory applied only to two cases: where calm water, covered 
with oil, came to be acted on by wind, and where waves break. 
Thg relative calm of phosphorescent portions of tropical waters, 
he attributes not to increase of cohesion of the water (Admiral 
Bourgeois), but to the innumerable floating objects forming an 
obstacle to the slip of surface-layers over each .other.—Decom- 
position of formic acid by the effluve, by M. Maquenne. The 
results are the same as those gotby M. Berthelot in decomposing 
gaseons formic acid in a.closed vessel, by heat alone, about 260°. 


—On the chloride of pyrosulphury], by M. Ogier.-—On a vibrion, 


observed during measles, by M. Le Bel. It is found in the 
urine in the early stages, and disappears with the fever: is a 
slightly curved, very refringent rod, moving very slqwly ; con- 
tains oval spores at one-third of its length, jn a bag of dead 
‘protoplasm, which gradually disappears, thg spore showing 
then a zone.of mucilage around it. Another occurrence of 
spores on the thirty-fifth day was observed in an adulte The 


vibrion also may be got from the skin at the time of 
desquamation, M, Le Bel cultivated the vibrion, and injected 
it into a guinea-pig; which, on the tenth day, ‘showed 
small vibrions in i$ urine, but did not seem incom- 
modad. The urine sdn scarlatina and in diphtheria shows a 
microbacterium and a micrococcus, respectively, both quite ` 
different from the vibrion of measles.—-EExistence of zinc in 
the state of complete dfusjon in dolomitic strata, by M. Dieu~ 
lafait.—On the Marine Carboniferous of Haute-Alsace ; disco- 
very of culm in the valley of the Bruche, by MM. Bleicher and 
Mieg.—On the excitant property of oats, by M. Sanson. He 


` has experimented with Du Bois Reymond’s electrical apparatus 


on the neuromuscular excitability of horses, befose and after 
ingestion of oats, or of an excitant substance, which he isolated 
from oats (from the pericarp of the fruit) ; this is called avenine, 
is quite unlike vanilline, is uncrystallisable, brown in mass, . 
finely granular, and H's the formula CygHy,NO,,. All kinds 
of cultivated oats elaborate #, but in, different quantity; as a 
rule the white varieties have less than the dark. The quantity” ` 
seems also to depend on the place of cultivation. Crushing the 
grain weakens the excitant property. The total duration of the 
excitation (which grows to a point, then graduflly disappears) 
seemed to be about an hour per kilogramme ofeoats ingested. . 
_ Errata in last week's report.—P., 236, top of second column, 
yth line, for ‘‘Guimareo” read ‘Gtumaraes” oth line, “for 
‘Cargotised” read ‘‘azotised” ; 13th line, for ‘usteria” read 
“Asteria”; 16th line, for ‘‘pedunculus” read ‘* pedunct- 
latus” ; 16th line, for ‘ suctocitiates ?? reft. “ suctociliates,” 
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Imperial Academy of Sciences, November ọ, 1882. —The 
following papers were read :—K. Laker, studies of the hzematic 
discs (Hayem’s hzematoblasts), and on the so-called dissolution 
of the white blood-corpuscles in the process of the purification 
of the blood, —E, Ludwig, note relating to the chemical contpo- 
sition of the damburite from the Scopi Mountain (Graubiindteng), 
—T. Herzig, on guaiaconic acid and guiacic acid.—On the 
action of nitrous acid on guiacol,- by the same,—A. Grunow, . 
preliminary communication on the Diatorflacez collected by the 
Austro-Hungarian North Polar Expedition. ; 

November 16, 1882.—-The following papers were read :—N, 
Polejeff, on the sperm and spermatogenesis of Sycandra 
rajahamus Heckelii,-¥, v. Hauer, new contributions ‘to the 
knowledge of the elder tertiary Brachinara fauna of Vicenza and 
Verona (Italy).—-M. Margules, note on the dynamo-electric pro* 
cess.-~A. Tarolimek, contributions to mechanical theory of 
heat.—K. Zelbr, on the tomet Schmidt, Octwber-9, 1882.—A, 
sealed paper dated from November 6, 1882, was opened and 
read containing a short Rote’by Josef Popper, on the transmis- 
sion of power and the realisation of unused natural powers 
by electricity, 
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GEIKIE’S, GEOLOGY? © * 

Geological Shetches at Home qud Abroad. By Archibald 
Geikie, LL.D, F.R.S. With “Illustrations. (London 
and New York: Macmillaa and Co., 1882.) 

Text- Book of Geology. "By Archibald Geikie, LL.D., 
F.R: is, With Illustrations, (London: Macmillan and 
Co., 1882, ) 

; II, : 
WE. now come to consider the quality of the matter 
contained i in the volume, the discrimination exer- 

cised in its selection, thevalidity of the theories presented, 
and the fidelity with which the science is portrayed. It is 
the functiog of a text-book to exhibit to the student an im- 
partial and gymmetric outline of the science. Its author 
is under obligation to present the views which are 
generally entertained by the great body of geologists, 
carefully withholdipg those which are peculiar to himself. 
From the great nmes*of available matter he must select 
that which will afford a well-balanced and comprehensive 
review, and he must sedulously avoid giving undue pro- 
minence to those matters which have special interest to 
himself by reason of his individual studies, In the work 
before us this has been accomplished in a manner which 
may truly excite admiration. Although the author is an 
original investigator in several departments of the science 
he delineates, he has permitted his own predilections to 
give little if any additional prominence to his special 
topics, and the wisdom he has displayed in the selection 
of material and the balancing of parts will commend itself 
to all professional readers. 

It is useless to attempt an analysis of a work which is 
itself an epitome of a great science, but we may refer to 
the treatmene of a few mooted Points and to a few matters 
of novelty or of current ¢mterest. , 

The microscopical characters of rocks are treated more 

at length than in any other text-book. °In the general 
account of rock characters they are accorded even more 
space than pre the macfoscopical, and they form part of 
the description of each specific rock. They are, more- 
over, illustrated by a series of cuts, showing the appear- 
ance of thin slices when highly magnified. A chapter is 
devoted to the subject of rock determination, and an 
analytical table is included therein. 

The results of the Challenger exploration of the bottom 
of the ocean are given at some length, and the conclusion 
is drawn that the continental regions of the globe have 
been marked out from the earliest geological times. This 
is not treated as an hypothesis but? as an established 
theory, and its logical consequences appear in numerous 
places. 

In the taxonomic terms of stratigraphy, the convention 
of the Bologna Congress is not adopted. The terms 
system, series, and stage‘are used in the same order, but 
group, which -by the congress was made more compre; 
hensive than system, is by Geikie used as the eqtivalent 
‘of stage. He remarks, with propriety, that the attempt 
to alter the signification of a term sg‘universally employed 
in English literature would produce far more confusion 

Continued from p, 239. 
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than can possibly arise from a failure to’ conform to 
continental usage. 

One of the most conspicuous omissiows of the book is 
with reference éo the antiquity of man. The subject is 
treated with great brevity, because it is regarded as 
belonging more properly to archeology, but an account 
is nevertheless given of the earliest human vestiges. 
Mention is made of man’s association with the Loess 
and with the inter-Glacial deposits of Europe, but the 
Californian claims to his pre-Glacial existence are ignored. 
It is true that these claims have been disputed, and it is 
true that the evidence*in regard to each of the individual 
finds upon which they rest is incomplete; but since 
Whitney has assembled all the facts in his “ Auriferous 
Gravels,” it must be admitted that their cumulative force , 
entitles them at least to recognition and consideration, 
however slow we may be to accept them as demonstrative. 

In the section which treats of man as a geological agent, 
there are enumerated a great variety of ways in which he 
modifies the face of nature, but one of the principal, if 
not indeed the chief of all, is omitted, namely, the stimu- 
lus he gives to denudation by tilling the soil. The mat 
of vegetation, living and decaying, which naturally covers 
the soil in all humid regions, affords great protection 
against the erosive work of rain. Not only is the beating 
of the rain resisted, but the velocity of its outflow is 
retarded, so that from surfaces of gentle inclination it 
washes away very few particles. When this mat has 
been removed, and especially when the surface has been 
stirred by the plough, the conditions become exceedingly 
favourable to rain erosion, and the rain rills are charged 
with sediment. Moreover, cultivation and the cutting of 
forests increase the magnitude of river floods, and since- 
rivers perform their chief work of erosion and transporta- ' 
tion during flood-stage, the quantity of their work is thus 
augmented. It is safe to say that]the rate of degrada- 
tion of the surface by rains and rivers is increased several 
hundred per cent. by the removal of forests and the 
tillage of the soil, and it may be added that for this 
reason most attempts to measure the natural rate of 
denudation by means of the outscour of rivers have been 
abortive. 

The ‘unconformability between the Archaan and the 
Paleeozoic is not mentioned in such way as to convey an 
impression of the profoundness of the chronological break. 
There is no known locality where a newer formation 
rests conformably upon the Archæan.* There are few 
where the discordance of dip is not great. There are 
few where the superior fogmation is not relatively unal- 
tered, and none where the inferior formation is nôt highly 
metamorphosed. So far as we know, the Archzean strata 
were both thrown in great folds and plicated in detail, 
were universally subjected to a metamorphism suche as in 
later rocks seems to have been accomplished only at a 
depth beneath the surface, and were subsequently worn 
away upon a most stupendous scale before they received 
any sedimentary covering within the regions ‘now acces- 
sible for examination. Compared with this, all other 
chronological breaks are trivial, and we may almost say 
that, compared with this, all other stratigraphical breaks 
are local. 

In treating of the condition of the interior of the earth, 
Gęikie concisely presents the prominent hypotheses, and 
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then remarks that it is “highly probable that the sub- 
stance of the earth's interior is at the melting-point 
proper for the Bressure at each depth.” In treating of 
the age of the earth, he sets forth the gé@ological and the 
physical arguments with commendable brevity, but*with- 
holds all expression of individual opinion. In treating 
of the origin of orographical displacement he gives a brief 
history of opinion, and states that the contractional 
hypothesis is now generally accepted. A foot-note, how- 
ever, refers to Fisher’s “ Physics of the Earth’s Crust,” 
which appeared while the text-book was passing through 
the press. The cause of ice motion is not discussed. 

In the classification of formations there is nothing new. 
The Cambrian and Silurian are marked as independent 
and co-ordinate divisions, the latter beginning with the 
Arenig group in Great Britain and with the Calciferous 
in America, but the opinion is expressed that a subse- 
quent revision of the subject may result in “ throwing all 
these older Paleozoic rocks into one paleontological 
system.” The pre-Cambrian rocks are designated by 
Dana’s title of Archean. The Rhatic is included with 
the Trias. In the table of formations the American 
Laramie is placed in the Tertiary; but this appears to 
have been done by inadvertence, for in the descriptive 
text which follows it is treated as Cretaceous. 

In the classification of rocks the primary division is 
into crystalline and.clastic. The crystalline are separated 
into stratified, foliated, and massive, and the clastic into 
sand rocks, clay rocks, volcanic fragmenta], and organic 
fragmental. Of the massive crystalline rocks, the principal 
sub-group is indicated as feldspar bearing, and four small 
groups (the nepheline rocks, the leucite rocks, the olivine 
rocks, and the serpentine rocks) are indicated as co- 
ordinate with this. 

The subject of geological climate is treated almost ex- 
clusively from the astronomical point of view, and the 
theory of Croll is the only one which receives more than 
passing mention. Its statement was prepared especially 
‘for the volume by Dr. Croll himself, and covers six pages. 
It is undoubtedly true that this theory has been widely 
accepted, that it is very generally entertained as a working 
hypothesis, and that it is the most probable one before 
“the public; and it should for these reasons be given great 
‘prominence in a text-book; but I cannot help regretting 
that it has been presented with so little qualification. It 
deals with a series of physical laws and physical con- 
ditions which interact upon each other in an exceedingly 
complex way—in so complex a way that meteorologists, 
who haye to deal with only m portion of them, do not 
claim and scarcely hope for a complete analysis of their 
combinations. The opportunities for arguing in a circle 
are most seductive, and the a ġriori probability that im- 
port&nt considerations have been overlooked is not small, 
The only manner in which so comprehensive and intricate 
.an hypothesis can be established is by stimulating inquiry 
-which shall lead to corroborative evidence, and this is 
precisely what Croll’s hypothesis after eight years of 
wide publicity has failed to do. If it is true, then epochs 
of cold must have occurred with considerable frequency 
through the entire period represented by the gtratified 
rocks ; .and iceberg drift, if no other traces, should have 
been entombed at numerous horizons. Ihas not beem 


found, however, and of the eight horizons claimed by | to the literary style of Prof. Geikie’s text-book. 
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Croll to show evidence of glacial action, the treatise 
under consideration mentions only two with confidence, 
and two others with doubt. In the two mstances to 
which, queries are nobattached, the phenomena appear to 
indicate local and not general glaciation. If the hypo- 
thesis is true, the cold of the Glacial époch mugt have 
been many tifhes interrupted by intervals of exceptional 
warm, but little has been afided to the evidence adduced 
by Croll for such an interruption, and in America, where 
there is now great activity in the investigation of glacial - 
phenomena, the evidence cf a sizge inter-glacial period 
is cumulative and overwhelming, while there is no indica- 
tion whatever of moge than one. If the hypothesis is 
true, submergence in polar gnd temperate regions should 
have been coincident with glacial éxpansion,and emer- 
gence coincident with glacial retreat, but the Quaternary 
history of Great Britain, as drawn in the new text-book, 
includes two periods of maximum ice-extengion, separated 
by a period of maximum submergence. While these 
difficulties exist it appears to me unadvisable to convey 
to the student the impression that a ,satisfactory solution 
to the problem of glacial climate hs Been reached. 

Because I have mentioned some points in which my 
individual judgment differs from that of. Prof. Geikie, it 
must not be supposed fora moment that I «undervalue 
his work, or that I regard it with anything short of 
enthusiastic commendation. It is broad and catholic, 
conscientious in detail, masterly in treatment. It is 
imbued especially with a spirit which for want of a better 
name may be called scientific modesty. The majority of 
our text-books, including all'of our best text-books, have 
been written by teachers, and have been more or less 
affected by the peculiar mental attitude of the teacher, 
The investigator is under the constant necessity of hold- 
ing his judgment in abeyance, and of treating every 
conclusion as an hypothesis, to be tested by future 
researches, and possiblf amended or even abandoned. 
The teacher is under ap equat mecessity to formulate his 
knowledge $0. that he may communicate it in definite 
shape—he mist not doubt, he must know; and under 
this compulsion he naturally and unconsciously acquires 
an undue confidence in results*that have sithply arisen 
from the weighing of probabilities. He is especially 
tempted to regard classifications as final, and not to recog- 
nise them as temporary presentations of temporary stages 
of knowledge, It is the especial merit of Prof. Geikie’s 
book that it is untainted by this teacher's bias. It cautions 
the student against the confusion of geological synchrony 
with stratigraphical homojaxis ; it cautions against the free 
use of palzontological evidence in the inference of geologi- 
cal climate; it cautions against deductions which may be 
vitiated by the intperfection of the geological record, and 
against negative evidenee in general ; ; it cautions against 
the impression that there are in nature any hard and fast 
lines separating epochs or formations or rock species ; 
and, in addition, it heeds its own cautions. Its readers 
cannot escape the impression that the science of geology 
is in its youth, that it is developing at a rapid rate, that 
many*of its results are tentative, and that its unsolved 
problems are as numerous and important as those ‘it has 
successfully attacked. 

It is only by a conscious effort that one gives attention 
It is so 
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direct and plain that it servés the purpose of conveying 
thought without leaving an impression of the manner of 
conveyance, As in, the matter, sọ in the manner, his 
personality is not permitted to intrude. He says one 
thing at a time, and therefore his sentences are short ; 
but he does not exaggerate, and therefore he never 
indulges i in epigram. \ . 

A noteworthy feature of the illustrations is the repro- 
duction of a large number bf De la Beche’s cuts,, which 
are derived directly from the original blocks. All of these 
are good, and so are the majority of the remaining iHus- 
trations, but there is also a considerable number, espe- 
cially in the chapters on stratigraphy, which are not so 
distinct as is desirable, and hich probably owe their im- 

perfection,to the employment of some photo-mechanical 
process. "The typography is excellent, and a page of 
errata is not called for, 

The foot-notes contain a very large number of useful 
references, These are not mere citations of authorities 
in support of statements: in the text, but are indications 
to the student of treatises in which he may find the fullest 
exposition of subjegtseto which the text introduces him. 


G. K. GILBERT, 
U.S. Geological Survey 





SACHS'S TEXT-BOOK OF BOTANY 


Text-Book of Botany, Morphological and Physiological. 
By Julius Sachs, Professor of Botany in the University 
of Wurzburg. Edited, with an Appendix, by Sidney 
H. Vines, M.A., D.Sc., F.L.S., Fellow and Lecturer 
of Christ’s College, Cambridge. Second Edition. 
(Oxford, 1882.) 


HERE are not wanting signs that the study of botany 

is steadily increasing in this. country. An immense 
number of text-books or manifals have been published 
in English during the last thirty years on the subject, 
some of which have been very popular, to judge by the many 
editions they have passed through. Referring to these 
introductions to the study of botany i in general terms, it 
was to be hojed that they all, in a more or less complete 
manner treated ofthe vegetable kingdom from a morpholo- 
gical and classıficatory point of view ; but that the morpho- 
logical portions were deficient in clear descriptions or con- 
ceptions of the origin or development of the members of 
the plant’s body which they described, and the student 
who required instruction as to physiological, anatomical, 
or embryological details, had,to look for such in the 
pages of the botanical periodical literature of the day, 
Most modern workers in biology will agree that the 
greater portion of this literature was derived from Ger- 
man sources, and it is scarcety¢o be denied that'the first 
general compendium of note appeared in the German 
text-book of Sachs. This work had reached a fourth 
edition in 1874, but the previous editions had found their 
way into several of the centres of botanical teaching in 
Great Britain and Ireland, and had caused a consider-, 
able change in the older methods of teaching Wotany. 
Still it must have been a matter requiring some courage 
for the delegates of the Clarendon, Press to undertake 
the costly work of translating, editing, and printing in 
English this work of Sachs’, forming a large octavo 
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volume of nearly 1000 pages, a text-book one would 
think far too large and expensive for most ordinary stu- 
dents. This work was, however, issued om the Claren- 
don Press in the spring of 1875, ånd it is not without 
inter®st to note that for the last two or three years it has 
been completely out of print, so that the edition must 
have been exhausted in the course of the first fout or five 
years after its issue. It was most unfortunate that this 
edition, so ably translated by Messrs. Bennett and 
Thiselton Dyer, had not been based on the fourth Ger- 
man edition, which had been published nearly a year 
before the English trafslation made its appearance. The 
success of the translation may, however, be looked on as 
to a certain extent condoning this misfortune, and there 
can be doubt as to the revolution in the study of botany 
in these kingdoms, which has been brought about by its 
appearance. Ipstead of to an endless catalogue of under- 
and above-ground forms of stems, instead of a list as 
long as that of the ships in Homer of the forms of 
simple and compound leaves, the student has had 
his attention—at least in seme schools—called to the 
important structures to be met with in these varied 
portions of a plant and to théir peculiar functions 
and ontogeny. The subject of plant life and development 
seems to have become of more especial interest and to 
have fallen like a new story on many even old ears. It 
was not, under these circumstances, surprising that a new 
edition. was called for, but it did excite some surprise 
that, having in a great measure made the demand, the 
Delegates of the Clarendon Press seemed unable for a 
time to supply it, and let several Long Vacations glide by 
without its appearance; even this new edition comes to 
us late in the autumn season of the year, when the year’s 
fruits have been well garnered in, Stillitis welcomeas an 
important contribution to the study of a science that has 
of old and for long been fostered by the University of 
Oxford. 

Welcome as this new edition is, it would, we firmly 
believe have been a much more complete text-book and 
have reflected more of credit on the Clarendon Press 
Series, if the present Editor had been given a fairer field 
to work on. Although the fourth German edition was in 
advance of the previous one, yet the half-dozen years that 
have elapsed since it made its appearance have been 
years during which botany has advanced with no tardy 
footsteps. Even Prof. Sachs himself could not be per- 
suaded to face the torture of a fifth editich of the original, 
for he felt, as he tells us, that the expanded views of the 
present period would not een fit into the framework of 
his text-book, so that a faithful “translation of thé fourth 
edition is even more out of date in 1882 than the trans- 
lation of the third edition was in 1875. 

Hence it must have been distressing for the Editor of 
the volume before us to find, on entering on his task, that 
nearly the whole of Book I., which treats of the general 
morphology of the cell, the tissues, and the external 
conformation of plants had been for some time in type, 
and that consequently a number of recent discoveries 
had not been noticed in it. No one could have been 
better fitted than “Mr. Vines to have brought this most 
important section up to date, and it is a pity that only 32 
put of its 232 pages were reprinted, for there is a decided 
awkwardness in looking in an appendix for supplementary 


-a little examination, made apparent. 


-these criticisms. 
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remarks which are often found to explain away or totally 
alter the meaning of the text. 

As it is, we Would emphasise the prefatory remark of 
the Editor, that “the"Appendix has come to be an im- 
portant feature” of the book, and is to be espef@ially 
recommended to the notice of the reader. The student 
who wif judiciously introduce the new material in this 
appendix into the older structure in the text will be 
afforded a tolerably clear insight into the present stand- 
point of vegetable morphology. ` 

Book II. forms the largest third of the volume, and 
from a purely critical point of view, was the least satis- 
factory portion of the original. No doubt it was by far 
the most difficult portion to condense into any reasonable 


_compass, and it bristled with unknown quantities and 


‘controverted points, and indeed it may well be doubted if 


‘the immense subject of “ General Morphqlogy and Out- 


lines of Classification” could be fairly well mastered by 


any. one botanist. That the editor has added a great. 


deal of new material—no doubt assisted by some whose 
criticisms and suggestions he gratefully acknowledges— 
is, on the face of this second book, abundantly clear. 
“That a good deal might have been still added is also, on 
Detailed criticism 
on this portion of the volume would be here to a large 
-extent out of place, and serve no good end, but as a 
justification of these remarks we would observe that 
among the very first forms alluded to—the Protophyta 
arranged under tke Cyanophyceze—of which the Nosto- 


‘ caceze form a highly interesting group—the- description 
of the formation of the Nostce filament, though amended, 


as noted within brackets, is, despite the warning of Bor- 
net, founded on a misconception of Thuret’s account. 
In a footnote, too, we read that Archer has described the 
occurrence of spores in Nostoc paludosum, as if this 
were something novel, but their appearance in many 
species has not only been known to but made even a 
factor in their classification by Bornet. It seems inex- 
plicable to us why this distinguished author’s works 
should be so little known to English writers, but so it 


“4s, and on tuming over page 247 to see what would be 


said about the Rivulariacer—the Scytonemaceze—we 


felt disappointed at not finding even a reference to show 
' the student how much has been done by Bornet in 
' recent years to add to our knowledge of these groups. 


To these remarks we will only add that the large and 
« . . . 
important groups of Palmellacee are dismissed in a 
paragraph of ten linés. In order that these remarks may 
not be mistaken, we may obgerve that we did not expect 
to find more than a sketch of the natural history of the 
“forms to be found in these groups lying at the base of 
chlorophyllaceous life, but we did expect that what was 
narfated of these would be exact, and that a reference 
to the latest literature of the subject would be given. It 
would be easy, at least among the Thallophytes, to extend 
Such an excessively interesting algal 
form as Pithophora is nowhere alluded to, though its 
first birth-place seems to have been our Royal Gardens 
at Kew.’ Wittrock’s paper on this form was fully as 
important as his on Mesocarpew. Nor is the student 
referred under Fucoideæ to the splendjdly illustrated 
work-on the group-by Thuret and Bornet ; ebut criticism ig 
not our object, and we gladly pass from the notice of 
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-would have been scouted as altogether too difficult, 





Book II. to notice Book III., from which, knowing the 
excellent work done by the Editor in vegetable physiology, 
we expected gret things, nor have we been disappointed! 
It seeps to us an excellent account of vegetable physio- 
logy, with all or most of all the modern discoveries 
alluded to, and we know Ff no compenditim on the gubject 
at all. approaching to it. l 
Should in another fouf years this second English 
edition be sold out, let us hdpe that Mr. Vines will; like 
its author, cease trying to mend the old garment, but will 
of his own energy and knowledge give us an Titroduc- 
tion to the Study of Botany, which we doubt not would 
be worthy of appearing as one of the Clarendon Press 
Series, and which will wipg away the reproach, true to 
this of physiological botany as pf the drama, {hat we are - 
forced to fly with all too borrowed plumes. i 
E. P, WRIGHT 
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RECENT ELECTRICAL PUBLICATIONS 

Electricity, By Robert M. Ferguson, Ph.D., F.R.S.E., 
of the Edinburgh Institute. New Edition, revised and 
extended by James Blyth, M.A., F Rs E., Professor of 
Math. and Nat, Phil. in ‘Anderson’s College, Glasgow. 
(London and Edinburgh: W. and R. ,Chambeis, 
1882.) 

Electric Illumination. By Conrad Cooke, James Dredge, 
M. F. O'Reilly, S. P. Thompson, and H. Vivarez. 
Edited by James Dredge. . Chiefly compiled from 
Engineering. With Abstracts of Specifications, pre- 
pared by W. Lloyd Wise. Vol. I. «(London : Office of 





- Engineering, 1882.) | 


PROF ESSOR BLYTH has done good service by the 

judicious additions which have:to a great extent 
revivified Dr..Ferguson’s well-known little manual, and 
brought it up to the level of the times. 

The actual progressein electrical science since the 
original book appeared has, got been anything, extra- 
ordinary, but the amount,of it which the, public.are.willing 
to learn has findergone a prodigious increase, and thé 
modern text-book is therefore expected to enter into 
details about a number of matters which a feW years ago 
It is 
these semi-advanced portions which Prof. Blyth has in- 
corporated with the old stock of the work, the stock re- 
maining about the same. There was very little to which 
one could object i in the original ; if it erred, it erred as a 
rule only by omission. In the new edition, however, we 
have information, and though concise it is mostly good 
and reliable information very intelligibly expressed, con- 
cerning Sir Wm. Thomson’s electrometers, mariner’s 
compass, and thermo-electric discoveries, also concerning 
electrostatic and electrpmagnetic induction, and other 
matters which had been but very lightly glanced at in the 
original edition. Italso refers to Mr. Crooke’s experiments, 
Mr. Spottiswoode’s coil, Prof. Tait’s thermo-electric dia- 
gram, and Dr. Kerr’s discoveries. The operation of 
making a text-book may be compared to the operation of 
skimming, and the depth to which this operation may be 
safely carried depends, we suppose, mainly on the taste of 
the public at the ‘time. Prof, Blyth has added to Dr. 
Ferguson’s original skim a slightly deeper and more sub- 
stantial layer ; and fortunately neither of the authors have 
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forgotten the very important preliminary operation of 
blowing aside the froth and scum which accumulates on 
long standing, and which an injudicious skimmer is very 
apt to obtain and exhibit as his sole ¢esult. t 

The book appears almost contemporaneously with 
Prof. S? P, Thompson’s little work pn the same subject, 
which we noticed some months back, and may be taken 
as complementary to it. Ajthough both are of the same 
scope, yet the area open to them was so wide that ‘it 
seldom happens that they both contain equally full infor- 
mation on precisely the same subjects, 

The second volume which we here notice, viz. the 
compilation entitled “Electric Illumination,” is of very 
different appearance and scope. It isa handsome large 
octavo, welf printedeand with admirable illustrations. It 
is not addressed to students, but to engineers and practical 
men, and itis a most useful summary of notices which 
have appeared in the pages of Engineering, concerning 
dynamo machines, electric lamps, and the other parapher- 
nalia connected with the practical applications of electri- 
city. It aims, of course, more at completeness than at 
judicious selection Mand it therefore naturally includes a 
number of contrivances which are hardly likely to come 
into any notorious existence. . 

While it is very useful as a book of reference, therefore 
itis scarcely calculated for ordinary reading, the style of 
the descriptions being not seldom tiresome, and giving 
one the usual dismal feeling of “letterpress ”? written up 
toa picture. Some of the sections are very full, as for 
instance that relating to the manufacture of Jablochkoff 
candles, where the account is so complete that the usual 
form of the Wheatstone bridge is depicted and carefully 
explained as if it were a specialty of the Jablochkoff 
system : while some other sections are distinctly meagre. 
At the same time it is only natural that some kinds of 
mformation should be easier of access than others, and 
that all that caine to hand shouldbe utilised. At the be- 
ginning of the book we ha¥éa sketch of the early history of 
- dynamo machines, several admirable sketches of lines of 
force, and a very clear elementary exposition of the prin- 
ciples of magnetic induction. There are also very excellent 
and instructive skeleton figures of the Gramme and Sie- 
mens armatures, as designed by the late Antoine Breguet, 
though the writer of the article rather absurdly seems to 
take them as embodying researches which throw a new 
light on the action of the machines, instead of as useful. 
and interesting illustrations of what was perfectly clear to 
every physicist. F 

Throughout the book, in fact, one comes across various 
curious statements, which, if 1ead hypercritically and 
pressed, would be either annoying or misleading; but still 
more frequently one is in the presente of a cautious 
vagueness which conceals the want of exact knowledge by 
the turning of a phrase, and one notices a laudable 
desire to avoid the ascription of either praise or blame 
and to take the odiousness out of all comparisons. 

But to say that some of the writers are often only half 
acquainted with their subject, and that they accordingly, 
take precautions to avoid mistakes, is only to say that the 
book belongs to modern periodical literature; to that kind 
of literature, namely, which is written and read with the 
tacit understanding on both sides that in a few years at 
most it is sure to be out of date and forgotten, and that 
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accordingly any serious labour expended on either its 
production or its assimilation would be labour misspent. 
Taken for what it is, however, it is diffieult to imagine 
a more complete and handy publication of information 
for wlfich at the presen: time there is a great demand, 
and the book will be welcomed by all who take an inte- 
rest, professional or otherwise, in those applicateons of 
electricity which are now so evidently imminent, and. 
which must ultimately assume such vast proportions. 
O.J.L. 





OUR BOOK, SHELF 


Introductory Treatise on Rigid Dynamics.” By W. Stead- 
man Aldis, M.A. (London: G. Bell and Sons, 1882.) 


THIS little work is truly characterised by its above title. 
The portions of the subject selected by the author will be 
best indicated by the headmgs of the several chapters. 
An introductory chapter on kinematics is followed by one 
on D’Alembert’s principle: general equations of motion 
of a rigid body; impulsive forces. Chapter iii. treats of 
moments and products of inertia; Chapter iv. of motiom 
round a fixed axis (centres of suspension, oscillation, and 
of percussion); Chapter v. of motion of a body with one 
point fixed ; and Chapter vi. of the motion of a free body. 
Chapter vii. discusses certain general principles, as con- 
servation of linear momentum, of moment of momentum, 
and of energy. In Chapter viii. miscellaneous problems , 
are investigated, as of moving axes, initial motions, small 
oscillations, and “tendency to break.” As might have 
been expected from so accomplished a teacher, the expo~ 
sition of the general principles is most clear, and these’ 
principles are fully illustrated by a capital selection of: 
exercises, many of which are solved, and for the solution . 
of many others hints are given at the end. We know of* 
no better introduction to this difficult branch of study.. 
The text is most carefully printed. 


Encyklopedie der Naturwissenschafien. Herausgegeben . 
von Prof, Dr. G. Jager (and seven other gentlemen), 
Erste Abtheilung (Farts 16, 19, 20, 22, 24, 26, 27). 
(Breslau: E, Trewendt, 1880, 1881.) 


THESE seven numbers form parts 6 to 12, Zé. the seconds 
volume of a “Handbuch der Mathematik,’ edited by 
Dr. Schlomilch, the several treatises being written by 
Dr. R. Heger, Professor at Dresden. The pagination is 
continuous (1-963 pp.), and there are 235 woodcuts. 

The first treatise is on “ Analytical Plane Geometry ” 
(pp. 1-194). The first 164 pages are devoted to the conic 
sections : the mode of treatment, or rather the order of 
arrangement of propositions, is different from that of any 
English text-book with which we are acquainted, but 
approximates most closely to that of Dr. Galmon’s classi-- 
cal work. It is a full, able, and interesting presentment 
of the properties of these curves. The remaining thirty- 
pages are devoted to a r&pid sketch of the pgincipal. 
known properties of curves of the third order, in which- 
are embodied most, if not all, of the results of modern. 
research. 

The second treatise is on “Analytical Geometyy of 
Three Dimensions” (pp. 195-380); the third is on the 
“ Differential Calculus ™ (pp. 381-568) ; and the last is on 
the “Integral Calculus” (pp. 569-902). 

This last work is broken up into three parts, of which 
the second treats of elliptic functions, the theta functions, 
and of elliptic integrals; the third is devoted to dif- 
ferential equations. 

There are two smaller works, one (pp. 903-928) on the 
metho% of least squares (Ausgleichungs-rechnung), and 
the other (ppe 929-957) on insurances (Renten-, Lebens-, 
end Aussteuer Versicherung) A list of works on the 
different subjects treated of in the “Handbook” is given 
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on pp. 961-963. These works are all in German, and the 
only English mathematician whose works are cited is Dr. 
Salmon, in Teutenic dress, 
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LETTERS TO THE EDITOR 


[The Edmor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[Zhe Editor urgently requests correspondents to keep their vetters 
as shart as possible, The pressure on his space ts so great 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


Pollution of the Atmosphere 


In answer to Mr. Joseph John Murphy’s letter in NATURE, 
vol. xxvii. p. 241, stating that the radiation of marsh gas (from 
the incomplete combustion of coal) would be insignificant com- 
‘pared to that of vapour, I would lıke to say that, their behaviour 
in the atmosphere 1s different ; the moisture in the air is there, 
so to speak, on sufferance as long as the pressure and temperature 
‘allow it ; that is, it is held in suspension by what might be called 
the capillary attraction of the air of a certain pressure and tem- 
perature. If you reduce the temperature you reduce the capacity 
of air for vapour, first by its reducing the capillary attraction, 
and secondly, by redusing one of the conditions that makes OH, 
a vapour, If you reduce the pressure, you enlarge.the spaces 
between the molecules and reduce the capillary attraction, if I 
may apply this term to a gas, This is borne out by the balloon 
ascents of Mr. Glaisher. At 4 miles high the temperature was 
8°, the dew-point was — 15°, or a difference of 23°; at 5 miles it 
was 28°, and at 30,000 feet he states that there 1s no doubt that 
the dew-point is a difference of 50°; that is, the higher, the less 
vapour, But this will not be the case with marsh gas, as-it is a 

rmanent gas, and being of less density than even vapour, or 
about half the density of air, there is no reason why it should 
not be found in larger quantities at greater altitudes ; and I think 
that its effect there would be that in the temperate zones and at 
the poles ıt would radiate its temperature of say from —8 at 
30,000 to ~ 30, and produce cold and rain, snow and floods as 
the storms on the Alps and the floods on the Contment, and in 
the Tropics to make the ‘nights colder, In fact, it will have a 
tendency to do the reverse of vapour; vapour retains our heat 
and shields us from the cold of space. This radiator and ab- 
sorber will tend to radiate the cold to us or to the vapour in the 
lower atmosphere, and produce rain and wind. 

9, Bootham Terrace, York, January 13 H., A. PHILLIPS 





A “Natural” Experiment ia Complementary Colours 


` SINCE I wrote to NATURE last October (vol. xxvi p. 573) on 
the above subject, I have been both surprised and gratified to 
read no less than six communications on the same matter (vol. 
xxvi” p. 597, vol. xxvii. pp. 8, 78, 150, 74, 241). Only to-day 
‘I have received a letter from a German friend drawing my atten- 
tion to Goethe’s observation at Schaffhausen, he evidently being 
unaware of Mr. W, R. Browne’s interesting letter (vol. xxvi. 
p. 597). My friend goes on to point out that ‘‘Gischt” is cer- 
tainly foam, for in the context Goethe describes how he saw a 
rainbow jp the ‘‘ Dunst,” or mist,thus enabling us to contrast 
the two words, i 
The special point of my com nuaication was the excellent 
illustration, afforded us naturally, of tie advantage of toning 
down the brightness of the white surfaze, upon which the com- 
plemefitary tiht is to be cooked, until that brightness is suitable 
to that of the exciting colour. In the experience related by me 
I was unable to see complementary tints in the foam, upon 
which full sunlight was falling; the glare of light was too 
strong, ` 
Mr. C. R. Cross (vol. xxvii. p. 150) speaks of seeing them 
even in strong sunlight on the crests of waves; may not these 
crests have been in slight shadow, if the waves were just curling 
over? The example he gives of cloud shadows appearing purple 
on the ocein illustrates excellently my own observations. The 
letter from, Mr. E> J. Ble, (vol. xxvii. p. 241) giyes a quotation 
from Sir C. Lyell, but without further detail I d not feel that 
much weight can be given to his observation from my special 
point of view. But Ido notat all wish to say ‘that comple- 











mentary tints are not visible on a white surface in full sunshine; 
but theory and my own observations are certainly in favour of 
the advantage (and this ig all I claimed) of a reduction of bnght- 
ness to @level comparable with that of the exciting colour. 
s Cuas. T. WHITMELL 
8, Maryland Street, Liverpool, January 15. 


. A) $ ote 
The,Comet 


In my letter relating to the September comet, published in 
vol. xxvii. p. 108, I was guilty of carelessness in copying from 
my notes the difference of micrometer readings instead: of their 
value in arc. The value of one revolution of the screw is 
15"'31075, and consequently the distances given in my letter 
should be as follows :-— r 
Ou 
6°57 
16°90 “November 3 
8°34 * . 
7°36 
16°51 > November 6 é 
10'I5 


HRE a a i 


ARR A BS 


W. T. Sampson 
U.S. Naval Observatory, Washington, D.C., January 2 





The Transit of Venys 


WILL you be kind enough to make the following correction 1n, 
your published report of the times of contact of phases of the 
transit of Venus. The third contact should be 2h. 39m. 57s. in 
place of 2h. 38m. 57s. These were both inadvertendies. From 
a comparison of Mr. Finlay’s place at the Cape of Good Hope 
on September 8, I find that these elliptic elements satisfy the 
place within 7 seconds of arc in Right Ascension and 1°5 seconds 
of arc in Declination. EDGAR FRISBY 

U.S. Naval Observatory, Washington, D.C., January 3 





Early Coltsfoot 


Last year I recorded (NATURE, vol. xxv. p. 241) Coltsfoot in 
blossom on January 6, on the sides of the railway near here, 
probably an unprecedentedly early date. The mild weather 
lately prevailing induced me to suspect the former early blossom 
ing might find a parallel z%is year. I saw the plant in flower 
thes morning, near the same spot; one flower-stalk was fully 
four inches high, so it shoufd have been observed some. days 
previously had sunshine prevailed, Last year the winter was 
practically over (so far a8 hard frost was concerned) at the 
beginning of Janyary, Will this be paralleled by the winter of 
1882-83 ? I R. MCLACHLAN 

Lewisham, January 12 $ 


Baird’s Hare 


Some of your readers may be interested in reading the fol- 
lowing extract in which mention 1s made of a fact similar to that 
found in NATURE vol, xxvii, p. 241, about Baird's Hare. The 
extract is from the Life of St. Francig Xavier, by H. J. Cole- 
ridge, S.J. In a letter written from Amboyna in May, 1546, 
Francis says :— 

. .. ‘Inthe island of Amboyna I have seen what no one 
would believe . . . a Ae-goat giving suck to his young kids with 
his own milk; he had one breast which gave every day as 
much milk as would fill a basin. I saw it with my own eyes, 
for I would not bglieve it without seeing it, A respectable 
Portugese has the goat, and is taking it away, meaning to carry 
at to Portugal,” d T. MARTYR 

49, High Street, Clapham, S.W., January 157 








The Projection of the Nasal Bones in Man and the Ape 


Tue form and projection of the osseous frame-work of the 
puman nose being considered by anthropologists of considerable 
value ira racial point of view, a close comparison has recently 
been made of the profiles of the external nose of man and the 
nose-case of the anthropoid apes. It has resulted in the convic- 
tion (1) that the absenceof projection in the nasal bones of the 
chimpanzee, the gorilla, and the orang constitutes a distinction of 
more importance than has generally been assigned to it, and not 
the less so seem; the fact (2) that a slight nasal elevation is 
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observable in the skulls of some of the gibbons, and in the lower 
monkeys, as, for instance the baboons, 

The distinction appears to me to be of the same kind as the 
erect position of man and the different prder “of the length of his 
toes as compared with the ape and many of the lower agimal:—as 
for instance the third toe in the lion, bear, dog, badger, nd hare. 

It should be remembered that the nasal bones in man form 
merety a bridge or back to the e@ssepus structure of the nose, 
which is mainly due to the upheaval laterally ofethe pre-maaillary 
bones, These are less elevated in other animals, and there is 
no tilting of the nasals proper. In the chimpanzee and the 
orang the nasals are as flat as in the hippopotamus, On referring 
to Prof, Mivart’s essay on the apes in the ‘‘ Encyclopedia 
Britannica,” I find he alludes to the transverse convexity of the 
bones of the nose, which he considers a marked character of 
man’s skull, entirely absent in the chimpanzee. He adds: the 
nasals in the orang are exceedingly small and flat, ‘‘often even 
uniting in one bone.” m 

In congection with* the Subject, it may be mentioned that in 
Quain’s ‘‘ Anatomy ” the external nose is said to be due to the 
development of the frontal lappets in the fifth or sixth week of 
the human embryo. It is represented in a woodcut in Balfour's 
“ Embryology ” as well-formed and prominent so early as in the 
ninth week, ‘ 

The existence of the nasa] spine in the nostrils of map, but 
not in the ape or any of the lower animals, is a fact that has to be 
accounted for. It appears to have been overlooked, but is of 
some importance àn tonnection with the development of the 
human nose, J. PARK HARRISON 

January 14 
- P.S.—The peculiarities of the human nose and the rationale 
of its formation are fully treated of in Prof. Humpbry’s 
“Human Skeleton,” p, 220, 





THE COMET 


IPAE following communication from Dr Gould of Cor- 
doba Observatory (Argentine Republic) appears in 
Astronomische Nachrichten, No. 2481 :— 

On September 6 I received information that a bright 
comet was visible in the east before sunrise. My in- 
formant had seen it on the morning of the stb, and 
described it as being as bright as Venus and with a 
brilliant tail. Inquiry showed that it had been seen for 
several days by employés of the railroad and other persons 
whose duties required them térise before daylight. 

Not only was the moming of September 7 cloudy, but 
the eastern sky was overcast on every morning for a 
whole week. On one occasion it seemęd that a part of 
the comet's tail could be distinguished, but not even an 
approximate position could be obtaiied for the head. On 
the morning of the 14th the comet was first seen at the 
Observatory, and an approximate position obtained from 
the circles of the equatorial telescope by pointings with 
the finder. It was then only 13’ south of the equator, 
and moving northwardly. 

The telescope was equipped with the photographic lens 
and apparatus, and as my series of stellar photographs 
was nearly completed and its continuance for a few weeks 
demanded constant attention, I was reluctant to change 
the adjustments. It has beén my uniform policy in Cor- 
doba to’ confine our instrumental observations to the 
southern half of the sky, and, in general, to such regions 
as are not well visible from northern*observatories. And 
as the comet had been comspicuous for moie than a 
week, was on the equator, and the date of equinox was 
close at hand, it appeared unadvisable to-saciifice 1m- 
portant and unique observations for the sake of deter- 
minations of the comet’s position which I could not 

. doubt weré making ander more favourable circumstances 
in the north. Consequently no micrometric observations 
wére undertaken; but 1ude determinations of* position 
were repeatedly made, from that time on, by use of the 
finder and the graduated circles, ih order to follow the 
comet’s course and deduce approximate elements and 
ephemeris, j . 
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On September 16 the brightness of the head was such, 
that it was visible with the finding-telescope throughout 
the day; and I prepared to observe it on the meridian, 
having followed it with the equatorial ugtil within half an 
hour of the time of transit. Itse declination was about 
+ @° 52’. But not more than five minutes before that 
moment a large cloud drifted across the meridian, making 
the observation impossible, 

September 17 the comet was very bright #nd easily 
found in the full sunlight. At roh. gom. am. it was 
necessary to use a shade-glass, on account of its proximity 
to the sun; and at rth, the sun znd comet were in the 
same field of view. I again attempted to observe it upon 
the meridian, but was prevented by a new difficulty. The 
comet was hidden by the disc of the sun, and although I 
carefully scrutinised this and especially the preceding 
limb as it traversed the field of the meridian-circle, no 
token of the comet could be seen, nor could it be found 
during the afternoon. Although it must have passed in 
front of the sun, I then supposed it to have passed behind 
it and been occulted. 

On Monday the 18th the comet was again on the pre- 
ceding side of the sun and decreasing in declination at the 
rate of more than 24’ hourly. Early in the day its bril- 
liancy attracted popular attention throughout the country, 
and the “blazing star near the sun’’ was the one topic of 
remark. Telegrams came to me from all parts of the 
country, as well as from Chile and Uruguay, calling 
attention to the phenomenon. In the small telescope it 
presented the aspect of a brilliant nebulous mass, having 
at each end curved appendages like horns or wings, nearly 
large as the central body, and at their base quite as 
brillant ; the general form of the whole reminding one of 
the winged globes carved on ancient monuments. ‘This 
appearance, unquestionably due to the outrush of glowing 
vapour from the nucleus, was also exhibited, although to 
less extent, on the two following days, during both of 
which the comet remained visible to the naked eye. 

As soon as the elements of the orbit could be obtained, 
its similarity to that of the comet of 1843-1880 was mani- 
fest, and the suspicions regarding its identity and the 
hypotheses to which these gave rise presented them- 
selves forcibly, as I am sure they must have done to 
astronomers in the northern hemisphere, where I doubt 
not they have long since been a theme of discussion. The 
perthelion-distance, although small, seems clearly larger 
than that of the orbits of 1843 and 1880; but how 
far such discordance is consistent with the hypothesis 
of identity must be decided by future investigation. 
The comparatively small amount of study which I 
have been able to give to the question leads me 
to think that the orbit deduced from observations 
before the perihelion may differ somewhat from that 
indicated by the observation since September 17; but as 
the Cordoba observations prior to that date were of a 
crude description, I have impatientlyewaited for tidings 
from other observatories. No. 2459 of the Asir, Nachn, 
which has just reached me, leads me to fear that micro- 
metric or meridian obser¥ations may not have Deen made 
before perihelion. In such case the rough positions 
obtained here with the finder and circles of the equatorial 
may possess a value far greater than was supposed pos- 
sible at the time. Those previous to the perihelion are 
ten in number, and although I do not believe that their 
probable error can exceed a minute of arc in either co- 
ordinate, they are not represented within this limit by the 
elements deduced from observations made since the peri- 
helion. Should no better positions have been obtained I 
will send these to you; but I cannot jet abandon the 
hope that some belated astronomer may have seen this 
brilliant object in season to securea series of observations 
before the perihelion passage. - 

Micrometric determinations have been made’ here on 
various ‘dates since Cctober 17, and have now begun 
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systematically, as the comet is growing lower for northern 
observers. But as it will not pass the limit of 304°, S. 
Decl. the southerly observatories of Europe and all those 
of the United States will probably be able to follow it as 
long as it remains visible, and will find’ comparison sjars 
in Argelander’s Zones, ; 
It will ‘not have escaped your notice that all the 
elementsediffer from those of 1880 in the same direction 
in which these differed from those of 1843. ` 
, In the earliest observations made with the large tele- 
scope there appeared to be, in the place of the nucleus, 
a series of bright points following the axial line. ~The 
preceding and brightest of these seemed scarcely to 
exceed the tenth magnitude, and all were connected by 
intermediate material of somewhat less brilliancy which 
made it difficult or impossible to count them. Mr. 
Thome, who has made all the micrometric measurements, 
thinks that there were certainly not less than five or six, 
and perhaps more. The appearance was as though the 
original nucleus had been resolved into a,series of ill- 
defined granules. ‘These have gradually become less and 
less distinct, until the place of the nucleus now appears 
occupied by a line of irregular definition and unequal 
brightness, about 45” in length, and of an average width 
of about 5”. All our determinations of position were 
made for the preceding and brightest of these nodules 
while they were clearly distinct; and, since then, for the 
anterior extremity of the bright line, where is a point which 
is still somewhat brighter than the remaining portions. 
Since we are at present overloaded with work, in the 
preparation of the Zone-Catalogue, and observations are, 
without doubt, still making in Europe and North America, 
I will reserve the micrometric determinations until the 
reductions can be revised. 
« Those made on the meridian are as follows :— 


t a ò 
h m s, © 4 n 
1882, Sept, 18 II 20 513 ... FO I6 39:3 
i I9 ... II 14 310 o ~O 32'386 
2I . Il 4579 -I 59 30'2 


‘Cordoba, November 14, 1882 B. A. GOULD 


DESTRUCTION OF LIFE IN INDIA BY WILD 
ANIMALS 


TN a recent communication I called attention to the loss 
of human and animal life in India from snake bites ; 
I now proceed to describe the mortality due to wild 
animals, which, though much less than the former, is 
very considerable, and forms an important item in the 
mortuary returns. f z 
The statement appended shows in detail for each pro- 
vince the number of persons and cattle killed by wild 
animals, and the number of wild animals destroyed, with 
the rewards paid, for their destruction during the year 
1881, as compared with the previous year. The figures 
are summarised in the following tables :— 


Number of Human Beings ait Cattle Killed by Wild 





Animals i 

i Persons killed. Cattle killed 
1880, 188r 1880. 188r. 
Madras ws 223... 238 8,667 ... 8,668 
Bombaf ... ^e 136 4. 41 a 45537 -.. 2,398 
Bengal ... .. a 1,295 a. 1,367 ... 14,567 ... 3,423 

North-Western Pro- s 

vincesandQudh... 561 ... 470 ... 8,140 ... 7,971 
Punjab... we 42... 27 ... 7,986 ... 4,083 
Central Province 289... 248 ... 3,710 ... 2,929 
British Burma ... 32 4. 34 978 ... 898 
Cooig Nil... Nil 219... Igi 
Assam gw ee 234 e DTT 3,269 ... 2,802 

Hyderabad Assigned A ke 
Districts ae 24... 18 ... 3,560 ... 3,013 
Ajmere-Merwara... A ie 3 a 2i 264 
Total 2,840 ... 2,757 «4. 55,850 ... 41,640 
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3 [F n 18, 1883 
Number of Wiid Animals destroyed and' Amount of 
Rewards Paid 
Destroyed. Rewards Destroyed, Rewards. 
18o. . . 188r. 

. è e Rs ap ` Rs a 
Madras.®,,..... 1,284 ... 16,879 100... 1,429... 20,251 5 
Bombay ...... 1,717 4,775 10... X367 .. 4,965 13 
Bengal ,...,.... 4,783 ... 2g,84¢ 106... 4,213... 23,316 3 
N.-W. Provinces ° i 

and Oudh... 2,924... 7,2950 4 0 3,037-... 8,434 14 0 
Punjab......... 1,389 ... 4,715 œo 1,41... 4,856 30 
Cent. Provinces 1,408 ... 17,887 8 0 1,351 ... 15,842 00 
British Burma. 639... 3,468 0-0... 1,059... 4,360 80 
COOrgesserseenee 26., 40 OO., I5... 215 00 
ASSAM sereen 541 7,022 100... 1,176... 7,552 2°0 
Hyderabad As- 

signed districts 167... @,590 O0... 216... 2,186 Q0 
Ajmere-Merwara 8 ... 13 e00... Bie “Nil 
* @. 
Total 14,886 ... 88,327 11 6°... 18279 ... 9850 00 


The resolution of Government, dated November 8, 
1882, in dealing with this subject, gives the following 
details, which are so far satisfactory, as they show that 
organised measures are now being put in force for’ the 
destruction of wild beasts, and that already there has 
been diminution in the loss of human and domestic 
animal life. As in the case of venomougsnakes, the pre- 
vention, or at all events diminution of loss of human and 
domestic animal life from the ravages of wild animals, is 
a question mainly of time, perseverance, and expenditure 
of money. The last consideration perhaps may have 
stood in the way of progress, not that expenditure of 
rupees either has been or would be grudged, were there 
certainty that it would overcome the evil, but that there 


-may have been, perhaps is, a natural reluctance to spend 


public money for what seems an uncertain benefit, as 


-| some have regarded’a system of rewards for destruction 


of snakes and wild animals. The Government of India 
has always evinced a desire to adopt any steps that might 
reasonably afford hope of relief, and many resolutions by 
the supreme and local Governments, and considerable 
expenditure of money with this object in view, proves 
that the authorities have been and are alive to the magni- 
tude of the evil and to the importance of repressing it, 
and that they have taken Measures which in some districts 
have been attended with afair amqunt of success. But the 
absence of a thoroughly organised system of dealing with 
the evil, and theedesultory and varying methods employed 
have prevented the attainment of the success that might 
fairly be expected and would be, obtained under better 
arrangements; and it will not be until some complete 
organised system have been steadily and perseveringly 
prosecuted that the desired result will be accomplished. 
A few years ago (in 1878), when calling attention to this 
subject, I noted that the loss of life from wild animals in 
1875 and 1876 had been as follows :-—- 


g led in 1875. Killed in 1876. 
Animals Peones a Shue. Persons. S f le. 
Elephants e ... 61 4. 6 oa 52 se, 3 
Tigers . 828 ...°12,423 =. 917... 13,116 
Leopards ... 187 ... 16,157 156 ... 15,373 
Bears... a on 84... $22 123 410 
Wolves . 1,061 «. 9,407 887 ... 12,448 
Hyænas 68 .. 2,116 49 2,039 
Other animals ... 1,446.2 3,011 143 4,573 
Total... 33735 «+» 43,642 2,327 ... 47,962. 


Comparing these returns with that of 1880-81 it will be 
observed that the loss of life has not been materially 
diminished * ; 
x Persons killed. 


1880 4, 2,840 
8r° n iS 2,757 
1875 Piet ae haa 3:735 
1876 tes Wim he 2,327 


though there is reason to hope that future yearly reports 


will be more favourable, 
e. 


t 


Fan. 18, 1883] _. 








NATURE 


269: 


raha 





Registration is now becoming more accurate than it 
has been, and the returns are probably more reliable than 
they were, but they do not indicate any marked im- 
provement on the Whole? I: is e¥ident, however, from 
the terms of the resolution before referred to, that® Lord 
Ripon is determined to deal vigorously with the evil, 
and, just as in the case of the pgisonous snakes—only, 
perhaps, more surely —will the result, in tithe, justify the 
expenditure which must need be incurred. 

Of the wild animals an@ venomous snakes which de- 
stroy life in India, the wolf and tiger, it will be seen, are 
the chief-offenders among the former, the cobra and bun- 
garus (krait) among the latter. A list of the rewards that 
have been offered at various times and in different parts 
of India is appended, but I do not know the amount now 
offered for each animal, though i? is probably much on 
the same scale. If these rewards be distributed regularly 
and systematically throfghout India, they will probably 
suffice to insure a steady reduction in the number of 
noxious annals, and so will diminish a great evil. . 

“The figures quoted show a decrease during the year 
under review, as compared with the previous year, both 
in the number of persons and cattle killed; and, on the 
other hand, an increase in the number of wild animals 
destroyed. As was the case in the previous year, the 
mortality which dtcurred in Bengal and in the North- 
Western Provinces and Oudh, was far greater than in 
other provinces, Of the total number of deaths, 2757 
were caused by wild animals, the figures for the previous 
year being 2840. 

The number of persons killed in Bengal (747), and in 
the North-western Provinces, and Oudh (208) by wild 
animals other than those specifically named in the 
returns, was considerable. In future returns the animals 
which come under the general head “ other animals,” 
and which causes*in all provinces a very large proportion 
of the mortality, should be specified in a foot-note, with 
the number of deaths caused by each kind. 

The total number of cattle killed also decreased. This 
result is chiefly due to the exclusion from the Bengal 
return of sheep and goats, of which a large number were 
included in the figures of the year 1880. There has, how- 
ever, been a, marked decrease in, the number of cattle 
kuled by wild animals in the Bombay Presidency. In 
the Punjab, also, the Rulmber of cattle killed was con- 
siderably less than in the preceding year, but in this 
province, as in the case of Bengal, the decrease appears 
to be due to the exclusion of sheep and goats from the 
returns of the year 188% 

The nuntber of wild animals destroyed was 15,279, 
against 14,386 in 1880. The number of tigers, leopards, 
bears, and wolves destroyed was 1557, 3397, 991; and 
4538 respectively, as compared with 1689, 3047, 1100, 
and 4243 in the preceding year; and the number of 
human beings killed by taese animals respectively, 
amounted to 889, 239, 75, and 256, against 872, 261, 
108, and 347 in the year 1880. 

OFf the total amount of rewards paid during the year, 
Rs 91,850 were awarded for the destrucuon of wild 
animals. 

In the review of the returns for the year 1880 a hope 
was expressed that endeavourg would be made to induce 
men belonging to the Shikari class to devote themselves 
specially to the work of destruction in districts which are 
more than usually infested with wild animals, and Local 
Governments were authorised to make special arrange- 
ments for the experimental employment of such men. 
From the present reports it appears that the Government 
of Madras has decided that the employment of a pafd 
corps of Shikaris is undesirable, as the cost of supervision 
would be excessive, while the employment of such a corps 
would discourage local Shikaris. On this point the 
Governor-Genera! in Council desires to remark that where, 
local Shikaris exist it is very desirable that every en- 








i 


couragement should be held out to them, and that in such 
cases it is preferable to trust to fixed, certain, and prompt 
payments according to results, as the mest effective way 
of inducing the Shikaris to devete themselves to the 
work, At the same time certain tracts of country exist ” 
in which the special and temporary employment of men 
from outside may be very useful and expedient, and the 
reports show that the adoption of this plan has fn some 
cases been followed by satisfactory results. For instance, 
in the Futehpore district, in the North-Western Provinces, 
the entertainment of a body of special Shikaris resulted 
in the destruction of a considerable number of wolves 
with which that district was infested. In Dinapore, in 
the Lower Provinces, also, professional hunters were 
engaged during the closing month of the year for the 
destruction of tigers. 

“In the Central Provinces the ravages committed by 
tigers in the Balaghat and Seoni districts necessitated the 
offer of enhanced rewards for their destruction, and the 
district officere of Seoni has endeavoured to organise a 
special expedition of shikaris for the purpose of hunting 
down the animals, and has provided the shikaris with 
ammunition. Licenses under the Arms Act appear to 
have been more freely given than hitherto to persons who 
require arms for protecting themselves and their cattle 
and crops from the attack of wild animals, but the 
Governor-General in Council desires to take the oppor- 
tunity of expressing a hope that this matter will be care- 
fully kept in view by Local Governments and Administra- 
tions in order that every possible facility may be offered 
to cultivators and others for obtaining such licences in 
districts in which wild beasts are more than usually 
abundant.” 


Wild Animals destructive to Life in India 


CARNIVORA 
Felde 
Felis—F, leo Lion 
F, tigris Tiger 
F. pardus Leopard 
F, jubata Hunting Leopard 
Hyena 
Hyæna—H. striata Stnped Hyena 
Canidae ` 
Canis—C. pallipes Wolf 
C. aureus Jackal 
Orside 
Ursus—U, isabellinus Brown Bear 
U, tibetanus Black Bear 
U, labiatus Sloth Bear. 
UNGULATA 
Elephantde ° 
Elephas—E. indicus Elephant 
Rhmoceros—R. indicus Rhinoceros 
Suide e 
Sus—S, indicus Wild Boar 
Bovine 


Gaveus—G, gauri 


Bison, gaur 
Bubalus—B, arni 


Buffalo, arna 


SAURIA 
Crocodilide 


Crocodilus—C, palustris Crocodile 


C. biporcatus 
C. pondicerianus 
Gavialis——G. gangeticus 


. 


PISCES 
Carcharide 
Groundshark of Ganges 


Carcharias—C, gangeticus 
s 
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Potsonous Snakes of India HYÆNAS 
Those marked with an * are most deadly, Bengal Regie an ioe sod j a3 Se 
Those marked with a T, are most common among the most Berar a 2 rr E 5 
deadly. . : Central Provinces .¢ ees bto 2 
POISONOUS CoLuBRINE SNAKES Madras. vee ee tee i 34 
Z Elapide å e BEARS Rupees 
1. Naja N. tripudians t, cobra, several Bengal... Da ta a 1} to 23 
. varieties Berar a a tee Wane 5 
2. Ophiophagus O. elaps *, hamadryas Bombay... ie a ay" $ 3 to 12 
3. Bungarus B. cæruleus t, krait an Burmah ... ae se rT Goy I2 
43 B fasciatus, sankn is Hyderabad ... a ae is sA 
4. Xenurelaps X. buggaroides . Madras eas ve i os ze 
5. Callophis U, intestinalis and several other Central Provinces ... aie Say sis 2 to § 
z species North-West Provineg —... aes se 3 
Hydrophide, or Sea Snakes (all deadly) Rajpootana . ae enna 5 
1, Platurus_ i P. scutatus, P, Fischeri SNAKES (Species not reposted) œ 
2, Hydrophis H. cyanocincta, and several Bengal ad 4 annas 
re I. , - other species, Berar ae een aap 
3. Enhydrina E. bengalensis Bombay... i ae 6 pie to 4 annas 
4. Pelamis P. bicolor Burmah... se tes aie —° 
` y s , Central Provinces I rupee 
. - VIPERINE SNAKES Hyderabad 8 annas to 2 rupees 
. Crotalide, or Fit Vipers Madras ... ise I anna 
1, Trimeresurus T, gramineus and several other Mysore .. ue ” 8 apnas 
species ' North- West Provinces... is 2 rup7es 
. Peltopelor P. macrolepis -Oudh .. A s gi i 
. Halys H. himalayanus Punjab .., s s 2 annas 
. Hypnale H, nepa Rajpootana 3 1 to 8 annas 
Viperida, or true Vipers No rewards appear officially proclaimed for elephants, 
1, Daboia ' D russelit, Chain Vi buffaloes, or bisons. In cases of notorious rogue ele- 
: Tiepola no Viper, | phants rewards have been specially given. In Burmah 5 
2. Echi E. carmata ł, Phoorsa snake, | t© 20 rupees offered for allıgators ; ın special cases, more 


Afae, Kuppur 


The following is a scale of the rewards offered in dif- 
ferent parts of India, at different umes, for wild beasts 
and snakes :— 


TIGERS 
Rupees 

Bengal... re a zia as 12$ 10 50 
Berar a i at ae IO 4, 20 
Bombay ... een aai vik ; 6 ,, 60 
Burmah as as 7 be 5 1, 20 
Central Provinces liy A ai 10 4, 100 
Hyderabad w ahs tee tee 20 
Madras .. an R toe li 50 to 500 
Mysore sa i is We 35 
North-West Provinces .. a ta 10 
Oudh T iei se None 
Punjab ate None 
Rajpootana ane 10 to I5 

Lions 


The only record of which I find official mention, is 25 rupees 
in Kotah. " 
PANTHERS, LEOPARDS, CHEETAHS 


Rupees. 
Bengal a ors = as iis 24 to Io 
Bomkay ... sss tian, Cerra es 3» 12 
Burmah .., tee a te . 5 » I0 
Hyderabad .., ii S 7 es 10 
Madras toe aes K aoe wee 25 
My-ore ase vas at tos yee 15 
North-West Provinces , 5 
Rajpootana ees 8 to Io 
Central Provinces ... 5 , 12 
` WOLVES 
i ~ Rupees 
Bengal 7 ab ass i 5 1020 
erar we dss Ei ace os š 
Bombay ~. Ey gia Ra ve 3 4 : 
Central Provinces ... = ne 2 to 5 
Madras age ae aie ote ats 5 , 
North-West Provinces ... a we EG 
Oudb sas ies see “is w= SE to ó 
Rajpootana.,,. as os aes ie “ 5 . 
e 
e @ 





has been given in Bengal and Madras. 

The difference in the amount of the rewards appears to 
indicate that higher sums were offered’ ın special cases, 
probably when the creature was a notorious man or 
cattle-slayer, 

Now I cannot help thinking that if Government made 
it part of the duty of district officers, not only to pro- 
claim these rewards but to encourage the destruction of 
wild animals and snakes, by means of an organised 
establishment, which sh@uld be surplied in these dis- 
tricts, much benefit might resylt, Toe money rewards 
already offered would pfobably suffice for wild animals, 
but those for yenomous snakes should be increased; 
if, at the same time, the people were encouraged 
to work for the rewards, and were aided by, persons 
acting under properly selected’ superiors, the result would 
soon show a diminution of the wild amimals and snakes. 
But, I repeat that not until some organised establishment 
is formed, to be worked steadily throughout the whole 
country—not dependent on the will or subject to the 
caprice of individuals, but under lqcal officers subject to 
one head—will any real or progressive amelioration 
of the evil be effected. Such a department under a 
selected officer, would, as was the case with the Thugs 
and Dacoits, soon make aff impression on a death-rate 
which, so long as it continues ın its present condition, 
must be referred to a defect in our administration. 

` J. FAYRER 
Pan ee ERE E 


PALÆOLITHIC IMPLEMENTS OF NORTH- 
EAST LONDON 


JN 1855 Prof. Prestwich published m the Quarterly 

Fournal' of the Geological Socjety an account of a 
fossiliferous ‘deposit in the gravel or West Hackney. 
The precise locality of the excavation is given, and from 
1855 to now many neighbouring excavations have been 
made. They almost*invariably exhibit the “ Paleolithic 
Floor.” In 1855 only httle was known of palzolithic 
implements, yet it 1s a remarkable thing that none of 
these objects, so common and well-made as they usually 

es 
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-are at West Hackney, arrested Prof. Prestwich’s atten- 
“tion. Itis also remarkable that although a list of twenty- 
three land and freshwater shells is given in that paper, 
yet it does not incħıde the only tĦo cf especial interest, 
viz. Corbicula fuminalis, Mill, and®//ydrobia mat ginala, 
Mich. ; the first of which is extremely common, and the 
latter frequent. The branches, of trees, “sharply broken 
into» short pieces,” and the fossfl bones,«“ showing no 
trace of. wear or fracture,” are frequent in all the West 
Hackney pits. One may be sometimes very near a 
curious discovery and yet miss it. 
In NATURE, vol. xxvi, p. 579, I described and illus- 
“trated the West Hackney, or Stoke Newington, palæ- 
colithic gravels as understcod by me, confining myself to 
the geological aspects of the situation, I now approach 
“the subject of the weapons and Yools contained in the 
-drift of that place. »Of the®*stone implements there are 
“three diftinct varieties® each belonging to a different 
geological time, The implements of these ages are not 
confined tothe valley of the Thames, as they are marked 
with almost equal distinctness in other places as at Can- 
_ terbury, Bedford, Southampton, and elsewhere. 
~~ In looking for the oldest human works, it would be un- 
reasonable to expect symmetrical implements. The very 
earliest weapons and tools used by our most remote pre- 
cursors must hawe Been natural or accidentally broken 
“stones ‘naturally pointed stones and stones with a 
“naturally suitable cutting or chopping edge; the first 
“attempts at implement making must have been at the 
“time when the primeval savages “quartered” a stone by 
smashing it, and then selected peinted and knife-like 
pieces of this stone for tools, 
‘None. of the following rules are without exceptions, 
t amongst the implements which are usually very 
rge, a very small specimen may now and then occur; 
nd amongst these which are usually very small, there 
jay be at times a large example. The lustre and deep 
ochreous tints may at times vary a little. Notwithstand- 
1g exceptions, when all the characters are taken together, 
“the distinctness of the three classes will hold good. 
~The oldest known tools are the rarest, and, according 
to my estimate, can be recognized by the following cha- 
o tacters :—they are generally qe or club-shaped, 
< with a heav) butt, often rudely ovate, never acuminate, 
generally large and very rude,, frequently with a thick, 
ochreous crust, and always greatly abraded, as if they had 
“been tossed about for ages in the sea,® Some‘of these 
implements are so much: abraded that they have lost 
almost every trace of, flaking. These old implements 
acquired their ochreous crust before they were buried in 
_ the gravel, as they occur amongst sub-angular lustrous 
flints and even chert gravel, where only the implements 
and a few stray'stones exhibit the ochreous crust. I have 
geen no trimmed flakes or scraping tocls belonging to this 
older age. In London, these old implements are gene- 
rally found near the bottom of the twenty feet (or even 
thirty feet) excavations... At Canterbury they occur in thin 
seams of distinct ochreous: material where all the contained 
flints have an ochreous surface. All these older tools 
were made at a long distance from where they are now 
found. “Two Canterbury examples,are illustrated, half 
actual size at Fig. 1 and 2, Nos. 100 and 126 in my collec- 
tion. A very important poift has new to be especially 
noticed ; when these ochreous instruments were originally 
tussed about and buried in the gravel some of them be- 
came chipped and even broken. Now, the chipped and 
. broken surfaces of these older implements, as at A A, 
< Fig. 1, are never ochreous, but invariably of the natural 
colour of the flint and lustrous. This lustre has been 
-acquired since the gravels were laid down, and ft exactly 
agrees with the lustre of the sub-abraced lustrous imple- 
“ments of medium age found from 8 feet to 10 feet above 
the ochreous ones. It follows, thérefore, that the lustrous 
= Implements, although enormously old, can only be as olf i 
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as the time when the ochreous ones were bruised and. - 
broken in the gravels where they are now found. a 
Another fact must be mentioned here: the men who 
used the oldest known tools sometime® broke them in’ 
two whilst they*were at work with fhem ; the accidentally 
fractured surfaces of this class are of course as old as the: 
tools, and therefore always ochreous. Points and butt 
ends wholly ochreous are of common occurrencg : these 
pieces of tools must have been shattered for long:ages 
before the gravels of middle age were laid down. 
The men who made and used the ride ochreous: tools 
were to a gréat extent a “whole handed” race—they had 
not learned the full use of their fingers but held the 
weapons as one would now hold a heavy stone for smash- 
ing. It is probable that the more pointed end of the 
club-shaped implements was sometimes grasped in the 
hand and the butt used as a club or hammer. The ab- 
sence of scrapers indicates that the men probably knew 
nothing of dressing skins, and were unclothedy 0.060000 
In and near London lustrous and sub-abraded. tools of. 
medium age ate commonly found at à depth of 12 feet; 
these tools show a distinct improvement in workman: 
ship over the older ones. Most. of the examples are 
lingulate and acuminate, and the butt, and sometimes 
the umbo, shows signs of hammering, the ovate form is 
not uncommon, but the cutting edge all round I have not 
yet seen, A few chisel ended implements occur. Rude 
choppers and somewhat large scraping tools are common, 
All the artificially chipped stones of this medium age are 
sub-abraded and lustrous. They were not made where 
now found, but have been carried by the drift for a short 
distance. A pointed weapon and chopper of medium 
palwolithic age are illustrated half real size at Figs. 3 and 
4, Nos. 588 and 482 in my collection. A scraper of the 
same age is illustrated at Fig. 5, Scraper No. 9 in my 
collection. 
When the lustrous sub-abraded tools were made the 
men had by that time acquired the habit of holding thei 
weapons in a lighter fashion,—still in the palm, but 
lightly held with the thumb and two next, fingi 
frequent presence of horse-shoe and side scra 
indicates that the men had possibly learned ely 
dress skins for clothing. Sometimes unfinished implements © 
are found; one of medium age from Lower’ Clapton, 
London, is illustrated at Fig. 6. The dotted line shows 
where the point would have been, if the maker had finished 
it. Implements roughiy blocked out to ferm, and without 
any secondary trimming, are common: it would appear 
that the men sometimes first blocked out a number of im- 
plements rudely with a heavy hammer-stone, and afterwards 
finished with neater fabricating tools. An implement in 
a preparatory stage, of which I have many similar 
examples, is illustrated in. Fig. 7, from Bedford. Many 
implements were accidentally shattered in the course of. 
manufacture, and the shattered failures are commen in all- 
implementiferous gravels. be fob ge 
Long after these two classes of tools ‘were buried by 
floods of water deep in the gravel and sand,there lived > 
a third race of palaolithit men, as far removed from the- 
men who made the lustrous sub-abradec implements as- 
these latter men were from the makers of the ochreous 
and highly abraded instruments, These newer tools are 
found at Stoke Newington at about 8 feet abeve the 
lustrous examples, and generally about 4 feet from the. 
present surface. In some places so much top material 
has been taken off for brickmaking that the stratum 
containing the newer implements is almost exposed on 
the surface, Denudation since palolithic times has 
considerably altered the contours round north Lendon, 
and the “ Paleolithic Floor” at South Hornsey, close to © 
Stoke Newington, is 14 feet below the surface Instead of 
4 fee®—this 10 feet has been removed in some places by 
the rains of centuries, in others by modern brickmakers 
and nurserfmen. i ; 
* 
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The newest palwolithic implements are as a rule not 
highly lustrous as in the last, but sub-lustrous, and often 
even dull; not abraded or sub-abraded, but as sharp as 
on the day they were made. As a ruleethey are very 
much smaller and lighter than anything belonging toethe 
two previous periods., An example is illustrated half real 
size at Fig. 8, No. 403, in my collection. Other charac- 
teristic sBecimens are illustrated at Figs, 9 and 10. Fig.9 





Fie. 1 


is a thin and exquisitely manipulated trimmed-flake, 
No. 47 in my collection, weighing only 1,5; ounces. Fig. 
10 is an implement worked on both sides, the natural 
crust of the flint being left untouched on the butt, weight 
only 14 ounces, No. 627 in my collection. Oval imple- 
ments with a cutting edge all round now appear; a few 
examples, 2s in the last period, occur where the broad 
end (as in neolithic celts) appears to have been designed 
for cutting or chiselling ; scrapers are common, not large 
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and rough, but as a rule small and extremely neat. Cne 
is illustrated at Fig. 11, half actual size, scraper No. 22 
in my collection; small knives, ïe. flakes, with the edge 
or edges showing very neat secondary trimming, are 
common, and hardly to be distinguished from neolithic 
“knives.” Asa rule every object is now eae small and 
fine, p 
That these later implements are of a different age front 
. 


the last is proved by the curious fact that the newer 
implements are sometimes re-made from older ones, że. 
re-trimmed after the lapse of a vast period of time. I 
have ral such exareples, one a scraper belonging to 
the “ Paleolithic Floor” ; it is made from an old lustrous 
flake of medium age, all the more recent work being dull 
and sharp, At Fig. 124s iflustrated, half real size (No. 
452 in my collection), an implement of later palolithic 
age from Bedford. It is an pld implement that was 
“found” after a lapse of time by a newer palzolithic man 
and re-pointed. The finder had probably sense enough 
to know that the thing he found was really a human- 
made implement, only wanting a little fresh work to make 
it “as good as new.” This man stands in contrast with 
the very few individuale (still extant) who say they can 
see no evidence of design ine drift tools. The original 
form of the implement is indicated bythe dotted lines, 
C,C,C; the natural crust of the flint is present at the 


base on both sides, shown by dots in the illustration. 
The original mid-age flaking is shown at B, f, B, B, and 
e 
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the work of the newer palolithic man is exhibited at 
D,D,D. The old finder of the implement gave two new 
edges and a new point to the tool, and improved the 
shape of the butt; the newer work is creamy white and 
lustrous, and in distinct contrast with the older work. 
When this implement was thrown out of the pit by the 
workman, the newerspoint got accidentally injured, at E, F. 
This injury, by exposing the interior of the flint, shows 
that the tool was originally à greyish-black one, and that 
since it was last pointed, it has acquired a thick, white 
bark by the decomposition of the flint. Now, neolithic 
flints at Bedford (here the example under examination 
was found) remain blackish-grey to the present day; th 
thousands of years (say from two to fen) since they were 
cltipped have been insufficient to cause even the thinnest 
conceivable while film of decomposition to appears but 
this palxolithic example has acquired a white of a 
sixteenth of an inch in ghickness, How much older then" 
ust this vew point be than the neolithic flints from the 
same place. The new point being inconceivably old, how 
much older must the old butt be! The implement, how-' 
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ever, that was“ found” (as proved by the flaking of 


- how very much older, then, must be the oldest 


to hold 
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medium age) was new as compared with the older, highly- 
abraded examples.e There is othgr evidence of the ex- 
treme antiquity of these things. They are a// bedgath the 
“trail and warp.” Now peo a s to 

cal time; and the period of its deposition 
ages, one that one can orly guess at ifs age 
in years. The newest lithic implements 
are every one beneath and,older than the “trail,” 


im s. The proofs that they are really older 
I have given. t f 
The tools of the later palæolithic period show 


a marked development of the hand in the makers 
for the chippers of these later toads had learned 
instruments wėth the fingers, much 
as we now hold a small pen, pencil or knife. From 
the rudeand heavy bludgeon the men hadadvanced 
to béautiful oval and A — Spon 
in geometrfcal precision. e progress from the 

ce sid rade, to the extremely small and neat scraper, 
shows that the men had aera sed in the art of 
dressing skins, and in every way did finerand neater things. 
That these men gnd women now wore necklaces, and 
possibly romeo) seems proved by the fact of specimens 
of Coscinopora globularis, D’Orb., occurring with the natural 





. 
orifice, artificially enlarged. I have several specimens 
thus enlarged from a horde of more than two hundred, 
examples all found together near Bedford. Mr. James 
Wyatt, F.G.S., noticed a similar fact, as recorded by him 
in the Geologist 1862, p.234. These later palæolithic men 
lived in large and probably peaceful companies, and their 





living places stretched in unbroken lines on the old river 

banks. The “ Paleolithic Floors” are not little isolated 

patches, but places extending for manyemiles, how large 

they are it is impossible to say fronfpaucity of excavations. 
. 
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. 
They are not confined to the valley of the Thames, but 
they occur in many places. 

The newer implements and those of middle age are 
innate with, and have belonged to the gravel from the first. 
The older implements are distinctly “derived” like the 
cretaceous fossils commonly found in the gravel. We know 
whence the fossils have come because they are socommon, 
the abraded ochreous implements on the other hand are 
very rare, and this rarity makes it difficult to say whence 
they have been derived, ris ome belong to none of 
our existing rivers. As in 1868 (Fournal of Anthropological 
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Institute, Feb. 1879), I recorded my discovery of flakes 
and implements in the so-called middle-glacial gravel of 
Amwell, Ware, and Hertford, I have little doubt that the 
older implements found at North-East London have 
been derived from these positions. Whether the above- 
mentioned gravels are really glacial or not, I am not 
prepared to decide. How the implements got into the 
gravel,I cannot say. I found them in the ballast thrown 
out of the pits and in the pits themselves. If the gravel 
is glacial coyld not glaciers have swept up flakes and 
tools from old surfaces in the same way as the “trail” 
ba$ undoubtedly done? 
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Great caution must be exercised in the acceptance of 
implements as of aan age, even if found on the sur- 
face of glacial gravels. Men of the later palæolithic age 


lived only seven mile$ south of Ware, and there is no 
reason why they should not have strayed over those bigh 
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positions. Some of the later tools have glacial stria on 
ye se crust. 2 

ere is apparently, but perhaps not really,a gap between 
each of these three Nalzclithic iods, as there is appar- 
ently a gap between palolithic nits vague general sense) 





and neolithic times, Each older period however, has 
forms which foreshadow the forms which follow in suc- 
ceeding A eosin even down to neolithic times. No doubt 
the fossil bones, if a good series could be obtained, would 
show a succession of, or possibly different groups, of animals 





in the different deposits, but the bones, antlers, and teeth 
met with by me, are at present insufficient to define any 
such groups with distinctness. $ 

The day will come when we shall know much more 
of palzolithic men than we know now.® At present 
we only know that such men once existed and made 


weapons and tools of stone during long periods of time. 
How or where they first appeared as human creatures 
we can only guess? When we know more we shall modify 
our use pf such term§ as “River Drift Men,” “Cave 
Men,” &c,, and we shall probably be able to mark out 
more or less distinctly a succession of men, a succession 
of geological events, ang a ¢listinct succession of pragres- 
sive steps in the men from the lowest savage to the 
barbarian. Some of our igné@rance is undoubtedly caused 
by the undue attention that h&s been bestowed on the 
collection of ornate implements and to the employment 
of gravel-diggers for their collection. No greater mistake 
can be made than the mere getting together of the more 
highly-finished and perfect implements. We only learn 
from them that certain, makers, at first few and far be- 
tween, common at last,—acquiyed extraordinary skill in the 
manufacture of stone tools and weapons. For one per- 
fect example, twenty have their*point$, butts, ‘or es 
injured either by peaceful or warlike work. Collectors 
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will not put the damaged examples and failures in their 
“cabinets ;" but every damage tells some story of the 
use of the implement, agd throws some light on the 
character of the being who made and used it. 

Implements could notehave been made without fabri- 
cating tools—without punches, hammer-stones, and anvils ; 
—where the ordinary implements are, these latter things 
also are. Implements such as are seen in museums are 
only fit for moderately rough works ; very rough work was 
sometimes done, but rough and massive stones artificially 
worked are seldom seen in collections. 

Knives, scrapers, wedges, heavy choppers, punches, 
anvils, cores, abraded hammer-stones, and other things 
have all been recovered by me from Stoke Newington, 
London; but as this paper has ‘already exceeded the 
limits set apart for similar articles, the description and 
illustration of these less-known objects had better be 
deferred. eWORTHINGTON G. SMITH 








LBVERS ARC LAMP 


S°? many rival forms @f lamps have recently been 
devised for regulating the electric arc light that even 
specialists in this branch of applied science have some 
difficulty in keeping up a knowledge of all the various 
systems. Amongst those, however, there is a tolerably 
well-defined class of lamps in which the movements of 
the carbon-holder are regulated by a clutch or kindred 
device,ewhich grips the holder and raises it, lowers it, or 
releases it when required. Clutch lamps date back, in- 
deed, to the year 1858, when a lamp of this invented 
by Hart, the instrument maker, received a prize from the 
Royal Scottish Society of Arts. Amongst the more 
modern forms of clutch lamp those which have hitherto 
. 
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found favour with the public are the well-known inven- 
tions of Brush and Weston. Though the clutch device is 
in itself simple and efficient, the difficulty which has 
beset the action of such lamps hassbeen that of afyanging 
suitable electric mechanism to work the clutch. In 
Hart's lamp an‘electro-magnet through the coils of which 
the main current passed on itf way to the Jamp, lifted the 
clutch, and again released it when the increasing resist- 
ance of the arc interfered with the strength of the cur- 
rent. In the lamps of Weston and of Brush a much 
more complicated arrangement was adopted, the magnets 
which worked the clutch being in both these patterns of 
lamp wound “differentially,” that is to say, with a coil of 
fine wire connected as a shunt to the lamp, acting in 
opposition to another coil of thicl® wire through which the 
es 





main current flowed. This differential principle was 
originally applied in the Siemens’ wherein, however, 
no clutch was used. In theePilsen lamp, and in many 
others, combinations of shunt magnets and main-circuit 
magnets have been similarly applied. The lamp which 
we illustrate in the figure, the invention of Mr. Charles 
Lever, of Manchester, is a clutch lamp, but of remarkably 
simple, yet efficient construction. And as it possesses 
sundry points worthy of notice from a scientific aspect, 
‘we will briefly describe it. The upper carbon is tlamped 
in a holder or carbon rod C, which consists of a tube of 
brass sliding smoothly through thé upper framework of 
the lamp. Fitting accurately, but not tightly to it, is a 
brass washer, or collar, B, which is supported from below 
or on one side by an adjustible screw, G, and on the other by 
a metal piece, 1, projecting from the jointed framework 
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below. This framework is held up by a spiral spring, D, 
which, when the lamp is not in action, keeps the piece, 1, 
pressed up under the washer, B, and tiltyit. When thus 
tilted it clutches the carbon-holder, C, and raises it. 
Attached to the under-side of the jointed framework 
alluded to is an iron bar, A, bearing two broad-ended 
iron screws, J, below which, again, are seen the two limbs" 
of an electro-magnet, F F, with the poles upwa®l. This 
electro-magnet is wound with fine wire, and connected 
as a shunt to the lamp. Now, as described above, when 
the lamp is not in action, the carbons are held apart by a 
spring. When the current is turned on it must therefore 
pass through the shunt magnet, which immediately attracts 
the bar, A, lowers the piece, 1, releases the clutch-washer, 
B. The upper carbon then falls, and the current is 
diverted from the shunt-magnet to the lamp itself, passing 
through the carbons. But when this takes place, the 
spring, D, being no longer opposed, draws up the frame- 
work, and picks up the clutch, thus raising the upper 
carbon through the space requisite for the production of 
the arc. A more simple or efficient mechanism would be 
difficult to devise; and its action is extremely regular 
and steady in practice. 





NOTES 


Pror. Huxvey has been appointed to deliver the Rede 
Lecture (Cambridge) this year. 


Mr. G. H. DARWIN, M.A., F.R.S., has been elected to the 
Plumian Professorship of Astronomy and Experimental Philo- 
sophy at the University of Cambridge, vacant by the death of 
the Rev. James Challis. This was the first election to a profes- 
sorship since the approval of the new University Statutes by 
Her Majesty in Council. By the new statutes the election to 
certain professorships is vested in a Board nominated by the 
Special and General Boards of Studies and by the Council of 
the Senate, the persons so nominated being elected by the 
Senate. The members of the Board appointed to elect to the 
Plumian Professorship are the Vice-Chancellor, Prof, H. J. S. 
Smith, of Oxford, Mr. W. H. M. Christie, the Astronomer- 
Royal, Mr. W. Spottiswoode, Presideat of the Royal Society ; 
Professors Adams, Stokes, Cayley ; Dr. Ferrers, Master of Gon- 
ville and Caius; and Mr, Isaac Todhunter, of St. John’s. 


THE subscription for the Darwin Memorial has awakened so 
much enthusiasm in Sweden that the local committee there 
formed has received subscriptions from no less than 1400 per- 
sons, including “all sorts of people,” writes Prof, Loven in a 
letter to the English Committee, ‘‘ from the bishop to the seam- 
stress,” the sums varying from five pounds to twopence. The 
English Committee, which has its head-qyarters at the Royal 
Society, London, has now rec-ived (inclusive of subscriptions 
from abroad), 4000/., but the number of subscribers in the 
United Kingdom is only abeut 600, From this it would seem 
that an interest in science is not nearly so widely spread in 
Britain as it is in the more thinly peopled land of Sweden. 


In announcing the death of Mr. Darwin to, the American 
Philosophical Society at its meeting on April 21, 1882, Dr. Le 
Conte stated the general bearing of Darwinism in a striking and 
unusual way :—‘*To no man more than to Darwin does the 
present age owe as much, for the gradual reception of the modern 
method of close observation over the scholastic or a priori 
formule, which, up to a brief period, affected all biological 
investigations. To him, above all men, we owe the recurrence 
to the old Aryan doctrine of evolution (though in those ancient 
times promulgated under the guise of inspiration) as preferable, 
by reasonable demonstration, to the Semitic views, which have 
pgevailed to within a few years, and are still acceptable to a 
large number of well-minded but unthinking men. The doctrine 

. 








of evolution, in its elementary form, means nothing. more, than 
that everything that exists has been derived from ‘something 
that pre-existed ; that the former is related to the latter as effect 
is to catise, “And it is: mést. pleasing evidencesof the accepta- 
bility of this doctrine, that it is now heard from many pulpit¢ in 
the land, and isa strong illustration of the instructions which are 
thence given.” 

Lerrers have been received from Mr. Forbes dated from 
Shonga, on the Niger, at the end of October last. Shonga is a 
smal] trading-station a short distance up a creek on the right bank 
of the main stream some fifty miles below Rebba, Mr. Forbes had 
been there three weeks, and was expecting to remain about three 
more, when the steamer would call for him, and try to get up to 
Sokoto—an excursion that would occupy at least six weeks. 
After this. Mr. Forbes would return direct to England, Having 
been pulled down by fever and the want of good food, Mr. 
Forbes had not been very successful in his collections at Shonga. 
His list of species of birds obtained at the date ofe his letter was 
only 105, and the difficulty in obtaining spirit had interfered 
with the preservation of fishes, of which many species were 
abundant, 


In a collection of birds and insects just received from Mr. 
Andrew Goldie by Messrs, Salvin and Godman are specimens of 
a fine new Bird of Paradise, obtained in the D’Entrecasteaux 
Islands, south-east of New Guinea. This species, which belongs 
to the restricted genus Faradisea, is shortly characterised by 
Messrs. Salvin and Godman in the last number of the Jézs as 
Paradisea decora, and will be fully described and figured in the 
next number of the same journal. 


THE Lancet is happy to be assured that the rumours respecting 
the infirm state of health of Prof, Owen are unfounded, The 
large circle of the professor's friends will share with us in the 
hope that his valuable life will be prolonged many years beyond 
the seventy-nine which it has already reached. 


A GROWING want has for some time been felt by lecturers on 
biological subjects, and especially Ly those whose lot it is to 
address large audiences or classes, of a good series of lantern 
slides, which would do for biology what has been so well done 
for physical science by York’s series of slides, The ever 
increasing use of the oxyhydrogen lantern as a means of illustra» 
tion, especially with popular audiences, renders this need more 
apparent. Arrangements have, however, now been made with 
Messrs. York and Son, 87, Lancaster Road, Notting Hill, 
London, W., to issue such a series, under the supervision of 
Dr. Andrew Wilson and of Mr. Wm. Lant Carpenter, to whom, 
at 36, Craven Park, Harlesden, London, N.W., or to Dr, 
Wilson, 110, Gilmore Place, Edinburgh, any communications 
on the subject may be addressed. It is intended that, in the first 
instance, the series Shall comprise some of the principal types 
and life-histories of the lower forms of plant and animal life, and 
the elementary facts of animal and yegetable physiology. It is 
believed tht the knowledge that these are in preparation, may 
save the construction of diagrams by some lecturers, and may 
lead others to make valuable suggestions as to sources of illus- 
tration, &e., to one of the above named gentlemen, 


Pror, Coox, of Canterbury College, New Zealand, points 
out in the new number of the N.Z. Fournal of Science that 
while the colony is remarkably well provided with museums, it 
is entirely without a publie astronomical observatory. It is a 
fact that some years ago about 2507, were collected for such an 
observatory, but it came to nothing. We heartily endorse Prof. 
Cook’s able advocacy for the foundatiun of an observatory in 
New Zealand, which, if perfectly equipped and directede could 
not fail to do good work. Out of a total of ninetyw/five observa- 
tories in the Nautical Almanac only eight are in*the southern 
latitudes, 
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Ar the Guildhall last week Dr, Siemens and Dr, Perey were 
each presented with the freedom and Livery of the Worshipful 
Company of Turners. Bhe honows waseconferred upon Dr, 
Siemens j# recognition ofehis eminence as an engineer, hisse- 
cessful application of physical science to valuable practical pur- 
poses, especially electricity anl metallurgy, and bis pessonal 
support of tech@ical education. The new member made a 
suitable reply in returning thahks for the honour conferred 
on him, an honour which was speciflly precious to him, and of 
which he should ever be proud, Referring to electricity, he 
said it was a new science, the applications of which had All to be 
developed, and in the development of which wonderful: results 
had been produced. In the case of Dr. Percy, the ‘honour was ` 
conferred in recognition # his distinguished scientific attain- 
ments, especially in connection wth metallurgy, the great value — 
of his researches, and his teaching nof*only tô turners, ‘Shut to all 
workers in metal, 


Tue German Fishery Society has petitioned the Reichstag to 
make a grant of 10,000 marks, chiefly to enablé Germans to 
take part in the approaching London Fishery Exhibition. It is 
desired that an official delegate should represent this Empire in 
London in connection with the enterprise, ° i 


THE astronomical observatories of Greenwich, Kiel, Pulkova, 
Vienna, Milan, Paris, Utrecht, and Copenhagen. have: fixed on, 
Kiel as the centre for astronomical telegrams, For an annual 
payment of five pounds each of the above-mentioned observa- 
tories will receive by telegraph information of every fresh astro- 
nomical discovery wherever made. 


Dr. SCHLIEMANN is-desirous of commencing a new series of 
excavations in the North-West of Athens. In the neighbour- 
hood of the old Academy was the site ofethe official burial- 
ground, and there were buried the ancient Athenians who had 
fallen in battle. Dr. Schliemann hopes in this spot to find the 
grave of Pericles, Ata subsequent period it is his intention to 
begin fresh excavations in Crete. 


In an address on education at Birmingham on Monday, Mr: ma 


Mundella said : “ They were dked if they were mot over educa- ~ 
ting; he said no, and he would tell, them, why, Our idea of | 

education’ was the lowest, certainly, on this side the Alps. 
Those who had the longest experience in education, those 
nations which had spent the most on it, were at this moment 
making the greatest efforts, The educational impulse throughout 
Europe was something they could hardly believe, amd it was so 
because the people on the Continent had found that knowledge 
was power, not only military power, but industrial power, 
Whereas in Birmingham, last year, the expenditure on education 
was 25. 3d. per head, in Paris it was 1250” 


Tue following gentlemen have kindly promised to deliver 
popular lectures, with lantern illustrations, at the Royal Victoria 
Coffee Hall, Waterloo Road, oh Friday evenings at 9 o'clock. 
January 19, Mr. Wm, Lant Carpenter, B.A., F.C.S., on { The 


Telephone and how tg talk to a man 100 miles away.” January o 


26, Mr. C. A. V. Conybeare on Pompeii, On February 2, 
instead of a lecture a magit lantern entertainment, entitled. 
“ Here, There, and Everywhere,” will be given by Major George 
Verney. February 9, Mr. E., B, Knobel (Sec. RAS.) “The 
Sun and his Family, with a glance at other Suns,” ES 


ACCORDING to the ¥ournal of the Rassian Physico-chemical 
Sbciety, the priority in photographing with the. electric light 
belongs to the well-known St. Petersburg. photographer, M, 
Lewitski, who obtained such photographs in the winter of 1856, 
on the following occasiont—To produce the electric light during 
the celebration of the coronation. of the Czar Alexander IL, at 


e | Moscow, a Bunsen battery of 800 elements had been constructed. 
+ 


. 
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The following winter this battery was taken ty St. Petersburg, 
and Prof. Lenz demonstrated its action to a distinguished 
auditory, formed of members of the Imperial family and generals 
of the army. It was during this legture that M. Lewitski 
obtained a photograph of the professor, A positive of this 
portrait was presented by M. Lermantoff to the Russian Physical 
Society*at the séence on December*14,%880, If,is by no’means 
a poor photograph, but full of detail in the shadows and half 
‘tints, e k . 

IN a recent report of the Berlin Physical Society (p. 95) we 
referred toesome valuable observations by Dr, Koenig with Prof. 
Helmholtz’s new instrument, called the Zeahoscope. We observe 
that a detailed account (with illustration) of the instrument and 
of the results obtained with it, appears én Wiedemann's Annalen, 
Nos, 12 and 13 of last year, @ 


Pror, F? W, Purftiam has concluded a very successful course 
of lectures at the Peabody Museum, Boston, on some of the 
most interesting of American antiquities. The Boston Evening 
Transcript in gn article on the lectures says:—‘‘It is to be 
hoped that the curator will not again be retarded in his work 
from the want of means for its prosecution, when he has shown, 
as he has in this course of lectures, how much can be done at 
comparatively little expefise under proper methods of research, 
As he said in his lecture, what is to be done must be done at 
once, and it would be a great pity to have the opportunities now 
open to him lost to science. The ancient city known to the 
present inhabitants of the Little Miami Valley, thirty-five miles 
east of Cincinnati, as ‘Fort Ancient,’ would be worth to 
American scholars for study as much as any of the old Greek 
cities that have been so thoroughly dug over by European 
explorers and students, Certainly American scholars should 
lead in American agcheology and ethnology. The restoration 
or preservation of these wonderful remains of a comparatively 
enlightened prehistorie American people would be a glorious 
monument for any American Institution of learning and 
science.” 


SHocks of earthquake have been felt in the province of 
Murcia, in Spain. Seven shocks qecurred at Archena on the 
11th inst, Shocks have also been felt at Fortuna, Muta, Ricotel 
and other towns in Murch.” Eleven distinct shocks were felt 
on Tuesday morning at Archena, between the hours of three and 
six, Some lasted fifteen, and others lasted two seconds. An 
earthquake of a few seconds duration was experienced at Kultorp, 
near Kalmar, in Sweden, “at 8.50.p.m. on the r2th inst. A 
slight shock of earthquake was felt at Monmouth at five o’clock 
on Tuesday evening, accompanied by a light, rushing noise. The 
wave seemed to pass from south-east to north-west. 


A REMARKABLE discoyery of the elder Runic inscriptions has 
just been made in Ryfylke in Norway. The characters have 
been made on a stone, the arrival of which in Christiania is 
awaited with great interest by sogns. 


THE French Minister of Postal Telegraphy in France has 
established at the central office a special course of lectures on 
Wheatstone’s automatic apparatus, to which sixteen competent 
operators, from different parts of the country, have been admitted. 
‘Lhe course of lectures and experiments has lasted two months. 
The pupils are now passing an examination, and a special certi- 
ficate will be issued to the successful candidates, which will 
greatly help them in their future promotion in the postal tele- 
graphic service, ¢ 


THE Parc Montcean, placed in one of the most fashionable 
parts of Paris is now lighted by Jablochkoff candles with success, 


ADMIRAL Moucuez has issued his invitation for the Soirées 
de VObservatoire, at which ‘as usual will be exhibited: all the 


scientific novelties of the year. 
@ 








M. CHEVREUL has been unanimously nominated once more 
President of the French Société Nationale d’ Agriculture, 


it is expected that the French Government will take in hand 
the cglebration of the centenary of the discovery of balloons. 
The two committees which had been formed by several 
aeronautical societies have been amalgamated, and M, Gaston 
Tissandier has been appointed president. The scheme of an 
international exhibition for balloons and instruments used in 
aérial mvestigations has been adopted by M. Herrisson, the 
Minister of Public Works, and will be carried into effect by M. 
Armengaud Jeane, the well-known civil engineer. y 


IN his speech on laying down his office, previous to being ` 
admitted Vice-Chancellor for the year 1883, Dr. Porter, 
Master of Peterhouse, Cambridge, referred to the endowments 
of the new Professorships of Physiology and Pathology, 
increased grants to the museums and lecture-rooms, and a 
chemical laboratery on an adequate scale, as among the more 
urgent claims on the new funds available to the University, 


Pror, Frisgy writes from the U.S. Naval Observatory, 
Washington, that in the circular he lately sent (NATURE, 
vol. xxvii, p. 226), giving elliptic orbit of great comet, 
= 89° 7' 42"*70 should be p = 89° 13’ 42""*70. 


THE additions fo the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus. 8 } from 
India, presented by Mr. C. James; a Common Otter (Lutra 


. vulgaris), British, presented by Mr. E. P. Squarey; a Black- 


necked Hare (Lepus nigricollis 8)from Ceylon, presented by 
Mr. W. Bowden Smith; an Indian Antelope (Antilope cervi- 
capra) from India, presented by Capt. R. Brooke Hunt ; a Bohor 
Antelope (Cervicapra bohor 2) from India, presented by Mr. W, 
J. Evelyn ; a Black-backed Jackal (Canis mesomelas) from South 
Africa, presented by Mr, J. S. Crow; a Larger Hill Mynah 
(Gracula intermedia) from India, presented by Mrs. M. R. 
Manuel ; three Passenger Pigeons (Zetopistes migratorius) from 
North America, presented by Mr. F. J. Thompson; a —— 
Horned Lizard (Phrynosoma ——) from California, pre- 
sented by Mr. Martin R. de Selincourt ; a Common Adder 
(Vipera berus), British, presented by Mr. J. Harris ; an Indian 
Black Cuckoo (Zudynamys orientalis) from India, purchased ; 
an Axis Deer (Cervus axis 6), born in the Gardens, 


APPROXIMATIVE PHOTOMETRIC MEASURE- 
MENTS OF SUN, MOON, CLOUDY SKY, 
AND ELECTRIC AND OTHER ARTIFICIAL 
LIGHTS! 


Sik WILLIAM THOMSON pointed ouf that the light and 
heat perceived in the radiations from hot bodies were but the 
different modes in which the energy of vibration induced by the 
heat was conveyed to our con®iousness. A hot kettleg red-hot 
iron ; incandescentiron, platinum, or carbon, the incandescence in 
the electric arc, all radiate energy in the same manner, and accord- 
ing as it is perceived through the sense of sight, by its organ the 
eye, or by the sense of heat,? we speak of it as light or heat, 
When the period of vibration is longer than one four-hufidred.- 
million-millionth of a second, the radiation can only be per 
ceived by the sense of heat; when the period of vibration is 


I Abstract of lecture at the Glasgow Philosophical Society, by Sir William 
Thomson, F.R.S. i 
2 Sometimes wrongly called the sense of, touch. The true hst of the 
senses, first given, I believe, by Dr. Thos. Reid, makes two of what used 
to be called the sense of touch, so that, instead of the still too common 
wrong-reckoning of five senses, we have six, as follows :— 
Sense of Force. 
4 5 Heat. 
$ » Sound, 
n»n Light. 
» Taste. 
Smell. 
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shorter than one four-hundred-million-millionth of a second, and 
longer than one eight-hundred-million-millionth of a second, the 
radiation is percgjved as light, by the eye. 

Ponillet, from a sepies of experiments, deduced a value 
of the energy radiated by the sun, equal ih British units to 
about 86 foot-pounds per second per square foot at the @arth’s 
surface, or about 1 horse-power to every 64 square feet of the 
earth’s arface. We may estimate from this the value of the 

. Solar radiation at the surface of the sun. The sun is merely an 
incandescent molten mass losing heat by radiation, and sur- 
rounded by an atmosphere of incandescent vapour, so that the 
radiant energy really comes out from any square foot or-square 
mile of the sun’s surface, as from a pit of luminous fluid which 
we cannot distinguish as either gaseous or liquid, Take, how- 
ever, instead of the sun, an ideal rafiating surface of a solid 
globe of 440,000 miles radius, ‘The distance of the earth being 
taken as 93 million miles, the radius of the sun is equal to, cay in 
round numbers, one two-hundredth of the earth’s distance, hence 
the area at the earth’s distance corresponding to one square foot 
of the sun’s surface, is equal to 40,000 square feet. The radia- 
tion on this surface is (40,000 X 86, or) 3,440,000 foot-pounds, 
- which is therefore the amount of radiation fror each square foot 
of the sun’s surface, This amounts to about 7000 horse-power, 
which, according to our brain-wasting British measure, we must 
divide by 144, if we wish to know the radiation per square inch 
of the sun’s surface, which we thus find to be so horse-power. 
_ The normal current through a Swan lamp giving a 20-candle 
‘light is equal to 1.4 amperes with a potential of 40 to 45 volts. 
Hence the activity of the electric working in the filament is 61°6 
ampere-volts or Watts (according to Dr. Siemens’ happy desig- 
nation of the name of Watt, to represent the unit of activity 
constituted by the ampere-volt), To reduce this to horse-power 
-we must divide by 746, and we thus find about 1-12th of a 
horse-power for the electric activity in a Swan lamp. The 
filament is 34 mches long, and ‘or of an inch in diameter of 
circular section; the area of the surface is thus 1-9th of a square 
inch, and therefore the activity is at the rate of 3-4ths of a 
-horse-power per square inch, Hence the activity of the sun’s 
-radiation is about sixty-seven times greater than that of a Swan 
„lamp per equal area, when incandesced to 240 candles per horse- 
power. : s ` 
In this country the standard light to which _ photometric 
measurements.are referred is that obtained from what is known 
-as a standard candle. Latterly, however, objections have been 
raised against its accuracy. It has been said that differences of 
as much as 14 per cent, have been found in the intensity of the 
light given by -different standard candles, and that serious 
differences have been observed in the intensity of the light from 
different parts of the same candle in the course ofits burning, The 
Carcel lamp, the standard in use in France, has been regarded 
as the only reliable standard. It is, no doubt, very reliable and 
accurate in its indications, but it should be remembered that its 
accuracy is greatly owing to the careful method and the laborious 
precautions taken to secure accuracy. If something akin to 
- the precautions applied to the Carcel lamp by Regnault and 
Dumas were applied to the production and use of the standard 
, candle, there is little doubt but that sufficient accuracy for most 
practical purposes could also be obtained with it; probably 
as good results ag are already obtained by the use of the Carcel 


p. 
‘ At the Conference on Electrical Units which met in Paris 
lately, a suggestion was made to ure as a standard for photo- 
metric eneasurements the incan®escence of melting platinum, 
and very interesting results and methods in connection with the 
proposal were presented to the meeting. According to experi- 
ments by Mr. Violle, which M. Dumas reported to the Con- 
feregce, a square centimetre of liquid platinum at the melting 
temperature gives of yellow light seven, and of violet twelve 
times the quantities of the same colours given by a Carcel lamp. 
The apparent area of the Swan filament, being one-ninth of a 
square inch, is *23 of a square centimetre, and when incandesced 
to 20 candles must be about as bright a8 the melted platinum of 


ry * mE 

For approximative photometric measurements the most con- 
venient method is certainly that of Rumford, by a comparison 
of the shadows cast by the sources of light on a white surface, 
The apparatus necessary are only a piece of white paper, a 
small ,cylindrical bodygsuch as a pencil, and a means of mea- 
suring distances, Ordinary healthy eyes are usually quite con- 
sistent in estimating the strength of shadows, even when the 
shadows examined are o&different colours, and with a reasonable 
amount of caré photometric measurements by this method may 
be obtained within 2 or 3 per ent. of accuracy. The difference 
in the colours of the shadows is @f course dne to each shadow 
being illuminated by the other light. 

o has compared the luminous intensity of the sux with 
that of a candle, and estimates it as equal to about 15,000 times 
that of a candle flame. : 

Seidel, as Sir W. Thomson had been informed by Helmholtz, 
estimated the luminous mtensity of the moon as about equal to 
that of grayish basalt or sandstene, An experiment on sunlight 
made in Glasgow on the 8th of this, month, since this paper was 
read), compared with an observation’ on moonlight, which he 
made at York during the meeting of the British Association 
there in 188r, had Jed him to conclude that the gurface of the 
moon radiates something not enormously different from one- 
quarter of the light incident uponit. It would We exactly this if 
the transparency of the Glasgow noon atmosphere of December 
8, 1882, had been exactly equal to that of the York midnight 
atmosphere of' September, 1881,- referged to below, for the 
respective altitudes of the sun and meon pn the two occasions, 
The observation on moonlight referred to above showed the 
mocnlight at the time and place of the observation (at York 
early in September, 1881, about midnight, near the time of full 
moon) to he equal to that-of a candle at a distance ef 230 centi- 
metres. The moon’s distance (3°8 x 10cm.) is 1°65 x 108 
times the distance of the candle, Hence, ignoring for a moment 
the loss of moonlight in tiansmission through the earth’s atmo- 
sphere, we find (1°65 x 108)?, or 27 thousand million million as 
the number of candles that must be spread over the moon’s 
earthward hemisphere painted black, to send us as much light | 

-as we receive from her. Probably about gne and a half times 
as many’ candles, or say forty thousand milhon million would be 
required, because the absorption by the earth’s atmosphere may 

‘have stopped about one-third of the light from reaching the 
place where the obrervation was made. The moon’s diameter 
is 3°5 X 10° centimetres, and therefore half the area of her 
surface is 19 X 10/5 square centimetres, which is nearly five 
times forty thousand million milhon. Thus it appears that if 
the hemisphere of the moot facing the earth were painted black 
and covered with candles standing packed in square order 
touching one another (beittg say ng candle to every five square 
centimetres of surface), all burning normally, the light received 
at the earth would be about the same in quantity as estimated by 
our eyes, as it really is. It would have very much the same tint and 
general appearance as an ordinary fheatrical moongexcept that 
it would be brightest at the rim and continuoysly less bright 
from the rim to the centre of the circle where the brightness 
would be least. 

The luminous intensity of a cloudy sky he found about 10a.m, 
one day in York during the meeting of the British Association 
to be such that light from it threugh gn aperture of one square 
inch area was equal to about one candle, ‘Lhe colour of its shadow. 
compared with that from a candle was as deep buff yellow to 
azure blue, the former shadow heing illuminated by the candle 
alone, the latter by the light eoming through the inch hole in the 
window shutter, ` 

The experiment on sunlight of last Friday (December 8) 
showed, at 1 o’cleck on that day, the sunlight reaching his 
house in the University to be of such brilliancy that the amount. 
of it coming through a pinBole in a piece of paper of ‘og of a 
centimetre,diameter produced an illumination equal to that of 
126 candles, This is 6°3 times the 20-candle Swan light, of 
which the apparent area of incandescent surface is *23 of a 
square centin etre, or 3'8 times-the afea of the pin-hole. Hence 


Mr, Violle’s experiment, as the 7 carcels of yellow and 12 of | the <un’s surface as seen through the atmosphere at the time and 


violet must correspond to something like ro carcels or 85 candles, 
in the ordinary estimation of illumination by our eyes. The tint 
of Mr, Violle’s glowing platinum cannot be very different from 
that of the ordinary Swan lamp incandesced to its ‘‘ 2oecandles.” 
Thus both, as to tint,- and brightness, it appgars that melted 
platinum at its freezing temperature is nearly the same as a carbqn 
filament in vacuum incandesced to 240 candles per horse-power. 
. 


e 


place of observation was 24 times as bright as the Swan carbon 
when éncandesced to 240 candles per horse-power. By cutting a 
piece of paper of such shape and size as just to eclipse the fame 
of the candle and maasuring the area of the piece of paper, he 
found about 2°7sq- centims, as thé corresponding area of the 
flame. This is 420 times the area of the pin-hole, and therefore 
the intensity of the light from the sun’s disc was equal to 
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(126 x 420) about 53,000 times that of a candle-flame. This is 
more than three times the value found by Arago for the intensity 
of the light from the sun’s disc as compare with that from a 
candle-flame ; so muclf for a’Glacgow December sun! ¢ 

The ‘o9 cm, diameter of the pin-hol®, of the Glasgow obser- 
vation, subtends, at 230 centimetres distance, an angle of 1/2556 
of a ragian; which is 23°7 times the sun’s diameter (1/108 of'a 
radian), But at 230 cm. distance the Sunlight through the pin- 
hole amounted to 126 times the ork moonlight (which was 1 
candle at 230 cm. distance). Hence the Glasgow sunlight was 
[(23°7)? x 126 times or] 71,000 times the York moonlight. We 
cannot therefore be very far wrong in estimating the light of full 
moon as ¢bout one-seventy-thousandth of the sunlight, anywhere 
onthe earth. This, however, is a comparison which, because 
of the probably close agreement of the tints of the two lights, 
can probably be made with minutę accuracy: and we must 
therefore not be satisfied with_so very rough an approximation 
to the ratio as this 70,e00. A “lime light, or magnesium light, 
or electric hro-light, tarefulty made and remade with very exactly 
equal brilliance, for each separate observation of sunlight and 
moonlight, might be used for intermediary. 





THE HYPOTHESIS OF ACCELERATED DE- 
VELOPMENT BY PRIMOGENITURE, AND 
Gd eaee IN THE THEORY OF EVOLU- 

ON* Tg 


. 

JN our days the student of the biological sciences may look 

forward towards his life-task with smcere gratitude. Grati- 
tude not only for what has already been achieved, and for the 
ends that bave been attained in this domain, but more especially 
for all that which the future promi-es, since the sage whose 
mortal remains were lately deposited in Westminster Abbey has 
thrown the light of his genius over regions which hitherto were 
shrouded in deepest obscurity and has opened new vistas on old 
problems, of which man has been seeking the solution for many 
thousands of years. 

lt is to him we have to give thanks that the dawn of a new 
life has commenced for those sciences; to him, moreover, we 
owe it that the twilight has only lasted a shart time, and that the 
full light of day has shone so soon upon an extensive field, 
And if by this light we perceive numerous new problems, the 
existence of which was not even dreamt of before, and which 
cover the field of our work as far as the horizon reaches, still 
we notice that their shapes have obtained definite outlines, In 
future they may serve as milestone® on our way onwards, before, 
when we were still groping in the dark, they were as many 
stumbling-blocks which prevented us from advancing. 

If to-day I call before your mind the inage of this great re- 
formei, it 1s not to give you an"eulogy of Darwin, whose sudden 
death some months ago has filled with grief the whole civi- 
lised workl. He is before my mind, becau.e I belong to the 
generation whose youth coincides with that of the ‘ Origin of 
Species ;”’ a generation deeply: filled with gratitude towards this 
great master. A gratitude bursting forth with doubled intensity 
in him who enters upon a career 1n which he will have ample 
opportunity to continue work in that field of science to which 
he has become more and more attached through the inspiring 
influence of Darwin. 

It is not only by the contents of his work that Darwin takes 
hold of us, it is also his personel character which leaves such a 
forcible impression, The histowy of his life, his method of 
work, his amiable individuality, have excited our enthusiasm 
over and again, and always in an increasing measure. Simi- 
lar to other grand figures in the history of the world, who 
by their life and their example have perhaps wrought more than 
by their teaching—which at the Bands of less eminent adepts 
soon took a dogmatic, ze. a degenerate shape—this reformer of 
biological science has left behind him a remembrance which will 
be kept and transmitted by his followers with quite as much care 
and piety as the writings he has left. 

What strikes us most and all at first in everything emanating 
from him is his passionate honesty,? which has already. become 
proverbial, Never did he pass over in silence, in the igterest òf 
his argument, a point which might eventually appear to be in 
favour of the oppo-ite plea. In the enymeration and refutation 
of such points he was always quite as gereful as in the collection 
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of positive proofs, He was never biassed, unless biassed in the 
good sense of the term, ie. enabled, when once he was of opi- 
nion that it was necessary to choose a decided, side with respect 
to any dubious pojnt, to devote to the.careful consideration of 


_this port not only hours, but if necessary months and years of 


his-life,—months and years of daily returning observations con- 
cerning what appeared to be unimportant facts, whicb, however, 
when they were afterwards brought together, permutteg. him to 
draw highly impoitant conclusions. . D 
Unlimited veracity and undaunted patience, two principal 
requirements of the true naturalist, thus found their most perfect 
incarnation in Darwin, and with these two for his guides, he 
brought together, from far and near, building stones for the com- 
pletion of the grand structure which his mind had conceived, 
The quarries from whence he excavated those building stones 
were very different from those to which the scribes in biological 
science habitually resorted. It must be understood that since 
the appearance of Cuvier's “ Le Règne Animal distribué d’après 
son Organisation,” a reaction had sprung up agaidst descriptive 
zoology which in many cases went further than Cuvier himself 
would ever have acknowledged, The numerous volumes of his 
excellent “‘ Histbire naturelle des Poissons ” furnish ample proof 
that Cuvier had always endeavoured to combine careful descrip- 
tion of the species and conscientious sifting of all the material 
concerning its life history, its geographical distribution, and its 


| synonymy with the study of the comparative anatomy of the 


group to which it belonged, Several of his followers have, 
however, concluded that since researches upon the internal 
organisation of so many classes of animals allowed him to make 
most important deductions, ıt was from similar researches only 
that anything could be expected for the future. Their ambitious 
aspirations could not manage to forget that a combined investiga- 
tion by Cuvier aud Geoffroy St. Hilaire was once described by 
one of the two in the following werds :—‘* Nous ne déjéunions 
jamais sans avoir fait uae découverte.” 

And so s period was opened up in which our knowledge of 
the internal organisation cf animals was not only increased on 
all sides and firmly based upon facts by zealous workers, but in 
which this knowledge was gradually pushed into the foreground 
as the pre-eminent, as the only true zoology. ‘The careful study 
of the species and its life history was left with a smile and a 
shrug of the shoulders to dilettanti and museum zoologists. In 
order further, to indicate how the results of researches of these 
men were looked upon as popular and unimportant, this new 
school invented the well-s,ounding name of “ scientific zoology.” 
- The eminent researches of von Siebold on parthenogenesis and 
on the freshwater fishes of Germany; Kolhker’s important 
monograph of the Pennatulids, &c., show that even its founders 
were subject to impulses which drove them back into this very 
field, or rather that it was not they, but their less gifted 
followers from whom the contemptuous meaning which that 
combination of words gradually attained has emanated. 

Thus for a certain lapse of tıme the wind blew from a different 
quarter, and attempts have repeatedly been made to call into life 
classifications which were based upon certain points in the 
internal organisation, points which were considered to be of the 
more importance the le:s they were visible. Fortunately the 
great masters to whom we owe comparative anatomy, and who 
have made it such as we know it im the present day, have not 
joined in this moyement. Johannes M ler’s “System der 
Plagiostomen” stands side by side with his “ Comparative 
Anatomy of the Myxinoids,” showing that this one-sided exagge- 
ration would never have beeh encouraged by himselfe Gegen- 
baur, Huxley, &c., have similarly kept aloof from the ‘“scien- 
tific zoologists” in the stricter sense, whose narrow-minded 
doctrines are still pullulating, be itin a somewhat modified form, 
At the present day it 1s not so much the intern l organisation 
which forms the shibboleth by which entrance 1s obtamed to the 
holy circle of self-styled orthodox zoologists, but now it is the 
history of development, embryology, that gives the pass-word. 
This important branch of biological science has made gigantic 
strides of late ; ıt counted in its foremost ranks, among the most 
promising and Jarge-minded, the man whom a cruel fate had 
doomed to find his deat> in the Alps of Switzerland, the talented 
Balfour. He never overvalued in a petty way the labours of 
the select batallion of which he was one of the leaders. In 
the rear of this army, however, voices are heard claiming infalh- 
bility for embryology, and the splendid generalisation: the 
development ef the individual is a repetition on a reduced scale 
of, the development of the race,” must often serve to hide unri pe. 
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' attempts at classifications deduced from the developmental stages 


of eggs and larvee of questionable origin, and applied to groups 
of animals of whigh the adventurous embryologist would, cer- 
taimiy not be able to distinguish the different members speci-` 

cally. $ 3 


But enough of, this distressing partiality, knowing tha we 


. find a complete reaction against it, in Darwin’s word and ex- 


ample, which will be our strongest antidote against similar in- 
fluences, We are thus carried back to our starting-point, where 
it was observed that the value of the sources from whence Darwin 


, has drawn so much valuable information, was scarcely recognised 


up to his time. He entered into connection with cattle-rearers 
and bird-fanciers, and gladly availed himself of the remarks of 


' trustworthy observers who were acquainted with animals and 


plants in their daily life, even if they had always remained out- 
side the pale of science. 

And what far-reaching results may be obtained by careful 
study of the babits and life-history of animals is shown by the 
last volume which we owe to Darwin’s hand. Tiere it is appa- 
rent, upon almost every page, that from conscientious observa- 
tions on the habits of an animal so common as the earthworm, 
conclusions follow which furnish us, with new ahd quite unex- 
pected views about the formation and the changes of a large area 
of the earth’s surface, 

The most striking example of Darwin’s all-embracing genius 
is obtained when his Monograph of the Cirripedia is compared 
with the chapters m which he enunciates and discusses his 
hypothesis of pangenesis, The one, the most scrupulous study 
of details, the comparison of slight differences both between 
individuals of the same species and between specifically distinct 

. specimens; the evaluation of these distinctive characters one 
against the other ; in one word, pure systematic zoology with all 
' its appurtenance of patience, scrupulousness, and nearly painful 
‘ gonscientiousness. ‘The other—one of the most daring hypo- 
theses which the human understanding has ever wrought, upon 
‘ which only avery hmited number of observed facts can be 
brought to bear. A hypothesis which boldly penetrates into the 
‘most hidden secrets of organic nature ; which brings the mar- 
vellous effects of heredity on a level with the reproduction of 
‘lost parts, yea even with the healing of wounds, A hypothesis 
which no longer looks upon the cells as the morphological units 
of the living organism, but which postulates the existence of a 
continual flow of separate minute gemmule, feeding and repro- 
‘ducing themselves, and being derived from all the cells and all 
the tissues in all the consecutive periods of their existence, 
These gemmulæ, in the individual being we have before us, cir- 
‘culate along paths which remain wholly unknown to us, and 
finally reunite in millions in every ovum, in every spermatozdon, 
‘in every bud, and in every pollen-grain. 

The laws by which these inscrutinable processes are governed, 

do not lose anything of their mysteriousness when we glance at 
, the disparate aud incomprehensible phenomena which they have 
to explain: atavism, in which heredity takes a sudden leap 
backwards into the grey mists of the past; the transmission to 
the child of the effects of an increased or decreased use of a 
limb by the parents: the reproduction of a lost limb or,tail; the 
growth of an entire plant out of a severed -portion of a leaf; 
‘the change which pollen and sperma may occasionally call forth 
not only in the ovules but also in the tissues of theymother-form ; 
‘the hybridisation in*the vegetable kingdom by the union of the 
cellular tissue of two plants independently of the organs of 
generation; the appearance of a complex metamorphosis in the 
‘course ofethe development of cert#n animal forms, the nearest 
‘allies of which are entirely devoid of anything like it; &c. 

Nevertheless this hypothesis was put forward by the very same 
‘Darwin whom we have to thank for the monograph of the Cirri- 
pedia. It is clear that the frame of mind required for completing 
the onè is widely different from that in which he enunciated 
the other, There is, however, a common link uniting the two. 
In the specific description of the Cirripeds we find him ever and 
‘again in collision with the opinion then generally accepted of 
the definite boundaries limiting the species, and thus this work 
‘cannot have remained without influence on the later development 
of his ideas. On the other hand, he looked upon the hypothesis 
of pangenesis as a necessary sequel, to a certain extent as ‘‘le 
couronnement de l'édifice” of his theory of evolution by means 
of natural selection, s 

We have not here to enter into a discussion concerning the 
hypothesis of pangenesis, nor to inquire into the different attacks 
to which it has already been exposed. I must, however, observe 
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that with it Darwin has entered the domain of physiology, a 
field upon which all the questions into which the great problem 
of evolution may be subdivided, as heredity, influence of use 
and disuge of organs, fdaptation to médified circumstances, 
must firl therr solution. * 

Whereas the physiology of man and the higher animals is 
developing and growing with rapidity, and what hag been 
thought and weought in® Utrecht has largely mfluenced this 
development, Comparative Phygology, which has to track all the 
different problems just mentioned ll through the animal king- 
dom down to their simplest form in the lowest organised beings, 
is only in its infancy. And yet this branch of science will shortly 
come abreast of morphology further to secure the -basls of the 
theory of evolution and to contribute to its harmonious develop- 
ment. It was not by mere chance that the legislature specially 
mentions Comparative Physiology as-a branch of science which 
will have to be cultivated and taught by him who -is called to 
the chair I am about to occupy. ° E 

Although the greater part of this®territðry is stil? wrapt in 
obscurity, still it is at the University of Utrecht that the pros- 
pects for Comparative Physiology are promising in the highest 
degree, be it bythe efforts of others than the legislature had 
in view. It must for certain be acknowledged that researches 
concerning the phenomena of life in the very smallest organisms, 
investigating their reaction towards light and oxygen, and even 
penetrating into the effects of hunger -and thirst as manifested 
by there lowly-organısed beings, emineny"belong to the domain 
of Comparative Physiology. The vicinity of a laboratory in 
which such excellent results have already been obtained is a 
strong stimilus for us all towards further labour in this field. 

Venturing to-day along that road, I may.hope to ¢ldim your 
attention, because in so doing, I wish to make an attempt .to 
weaken one of the chief arguments against the theory of evolu- 
tion, an argument which was termed by Huxley “the stock 
objection.” 1 

I wish to speak to you about the hypothesis of accelerated 
development by primogeniture and its place in the thecry of 
evolution. ` Ae a. 

I must begin with calling to mind that provisionally it is not 
upon the firm basis of proved facts, but more upon the quick- 
sands of theoretical conjecture that we shall be moving, Our 
track first leads us into the domain of a science which is of such 
an exceptional value for the theory of evolution, because this 
science only, the science of paleontology, can furnish us with 
direct evidence towards the truth of that theory. 

Tf, indeed, living organismg form one continuous chain with 
those that have already become extinct ; if these érganisms have 
not. been called into life in guccessiveeperiods by repeated crea- 
tive acts but if they are in direct blood-relationship to each 
other—a relationswhich as we penetrate further into the past 
must be accompanied by a simplification of organisdation—then 
palzontology must furnish us with the evidence of, this pro- 
cess. Then, indeed, the superposed strata which have been 
deposited since the cooling of the earth’s crust under the com- 
bined influence of internal vulcanism and external atmospherical 
influences, must contain the archives in which the most trust- 
worthy and direct proof for the validity of the theory of evolu- 
tion are to be found. Moreover, the material which we find 
heaped in these archives must show—if we place confidence 
in it—that gradual increase of complication which accompanies 
the development of the more highly differentiated forms out of 
simpler types by the aid of gatural selection, in a succession 
exactly corresponding to that of the deposition of the strata. We 





_know how far palsontology had advanced in 1859, we under- 


stand how it was that Darwin insisted on the imperfection of the 
geological record m the first edition of his *‘ Origin of Species.” 
He diligently collected argumgnts to explain this incompleteness 
and to oppose the objection against his doctrines which it might 
furnish, I cannot at present enter into details concerning this 
refutation. Still itis quite as valid to-day. So many deposits 
are wholly devoid of animal remains, it is so obvious that of 
other animal forms, fossils can hardly ever have been formed, 
and lastly, only such a’small portion of *the earth’s surface has 
been adequately searched, that we bave indeed more reason to be 
astonishéd at the quantity of facts that have already come to our 
knowledge,’ than at the much larger quantity which yet remains 
hidden from our view. * 

This is especially present to our minds when we remember 
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the invaluable deposits that have of late years been opened up in 

North America, where not only the successive periods of the 
_ tertiary epoch form extensive deposits, but where they moreover 
contain perfectly pres¢rved animal spegimen$ which „have lived 
in these successive periods, and which indeed show in@the most 
irrefutable way that a direct connection accompanied bf an in- 
crease of differentiation undeniably exists. We here fiad a very 
remarleable page of the book threwn, open upon which nature 
has written down for us the history of the development of the 
horse, and whoever has learnt towead this handwriting is brought 
to the inevitable conclusion: his development has started from 
an older form of a less specialised organisation, and has pro- 
ceéded along successive steps which are entirely in accordance 
with the theory of evolution, ; 

Similarly the numerous remains of the fossil group of the 
Ornithoscelidæ-are only known since a recent date, and a gradu- 
ally increasing knowledge is thus attgined of those interesting 
animals which link together reptiles and birds, two classes of 
animals which were fofmerly looked upon as amongst the most 
thoroughly separate 

Together with these irrefutable proofs that evolution has 
indeed taken place, starting from the simpler, more generalised 
types, and tending towards the more complicated and more 
specialised fons, paleontology acquaints us with certain other 
facts. - I allude to the persistence of the same form, of the same 
genus, sometimes even of the same species in all successive strata 
and periods, Thus, for example, among Mollusks, Chiton and 
Pleurotomaria have,pensisted from the Silurian down to the pre- 
. seat period ; Dentalium from the Devonian ; Pinna and Cyprina 

from the Carboniferous period, ‘ Amongst thej Foraminifera 

certain genera occur in the Carboniferous epoch, which at the 
same timere members of the living fauna. Amongst Brachio- 
pods our living Lingulas, Rhynchonellas, and Terebratulas are 
very ancient types ; representatives of the osseous fishes lived in the 

Cretaceous period, which cannot be generically distinguished 

from their living relatives, whilst certain genera. of cartilaginous 

fishes reach even into a much farther distant past, 
(To be continued.) 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD,—Owing to the early-occurrence of Easter, the-term. 
has begun: a week earlier than usual this year. The first Uni- 
versity business of importance will be the constitution of the 
New Boards of Faculties, Theseevill consist of the-professars as 
ex-officio members, and of members elected by-the College lec- 
turers in the various faculties, the number to be so elected being 
first decided by vote. The first step towards the new state of 
things has been the appointment of Mr. LocRhart, of Hertford 
College, as General Secretary to the Board of Faculties. , p 

In the*department of Rhysics at the University Museum, Prof, 
Clifton continues his course on the Electricity Developed by the 
Contact of different Substances; Mr, Stocker lectures on Me- 
‘chanics, and Mr. Heaton on Problems on Mechanics and 
Physics. Prof. Price continues his course on Optics, and also 
gives a course on Hydro-mechanics. 

. Prof. Pritchard is absent in Egypt completing his measure- 
ments of the magnitude of the stars. The observatory will be 
open on Tuesday and Thursday evenings under the charge of 
Mr, Plummer. 

In the Chemical Departmen of the Museum, Prof. Odling 
will give a course on Elementary Facts and Doctrines. Mr. 
Fisher will lecture on Inorganic Chemistry, and Dr. Watts on 
Organic Chemistry. The laboratory wjll lose the services of 
Mr, F. D. Brown in the middle of the term, as he has been 
elected to the Professorship of*Chemistry and Physics in the 
New University at Auckland, and leaves for New Zealand in 


arch. 

In the Biological Department Prof, Moseley continues his 
course on Comparative Anatomy (followed by practical work). 
Mr. Hatchett Jackson, lectures on the Fundamental Principles of 
Embryology, Mr. Poulton on the Geographical Distribution of 
Animals, Mr, Léwis Morgan on the Teeth of Veriebrgta and*on 
Human Osteology, and Mr. Hickson on Histology. Mr. 
Barclay Thompson has been obliged,to give up lecturing on 
account of ill health. 

Prof. Prestwich gives a course of Jectures on Stratigraphical 
Geology. . £ 








The following courses will be given in the private College 
laboratories :—-At Christchurch Mr. Vernon Harcourt lectures 
and gives practical instruction in Quantitative Analysis, and Mr. 
Baynes on Thermo-dynamics, . At Balliol Mre Dixon lectures on 
Organic Chemistry, and Elementary Electricity. At Magdalen 
Mr, Yule gives a course of demonstrations on the Chemical and 
Physical Properties of the Blood, Circulation, Respiration, &e. ; 
and Mr, Chapman gives a practical course on Elementary 
Vegetable Morphology. i e 

A scholarship in, Natural Science will be-offered at Keble 
College of the value of 8o. per annum. The examination will 
be in Biology and Chemistry ; a scholarship will also be offered 
for competition at Queen’s College in Physics, Chemistry, or 
Biology. 


CAMBRIDGE. —Mr. h E. Marr, M.A., Fellow of St. Johns 
College, is the Sedgwick Prizeman this year. 

Science lectures commence on the following days: Prof. 
Liveing, General Principles of Chemistry, January 23; Prof. 
Dewar, Organic Chemistry, January 23; Prof. Newton, Geo- 
graphical Distribution of Vertebrate Animals, January 31; Mr. 
Caldwell, Morphology of Invertebrata, Advanced, February 1; 
Dr. Hans Gadow, Morphology of Vertebrata, Advanced, 
January 30. 

The names of Messrs, Casey (Trin), Harvey (King’s), A. R. 
Johnson (St. John’s), Turner (Trin.), and Welsh (Jesus) appear 
in alphabetical order in the First Division of the List for the 
Third Part of the: Mathematical Tripos, to which only the 
Wranglers were admitted, One name is. in the second division, 
and eight in the third, 


Mr. F. J. M. Padre, B.Sc., F.C.S., of University College, 
London, was elected,,on January 11, Lecturer on Physics at the 
London Hospital Medical College. es, 





SCIENTIFIC SERIALS 


Journal of the Franklin Institute, December, 1882,—An im- 
provea dynamometer, by W. P. Tatham.—The isochronal 

orthington pumping engine, by J.'K. Maxwell.—Explosive 
and dangerous dusts, by T. W. Tobin—Economical steam 
power ‘(continuéd), by W. B. Le Van.—The universality of 
vibrations, by C. C. Haskins. —Report on European sewerage 
systems, &c. (continued), by R. Hering. ; 


Annalen der Physik und Chemie, No 13 (December 2, 1882). 
—Absolute measurements with bifilar suspension, and especially 
two methods for determining the horizontal intensity of terrestrial 
magnetism without time measurement, by F, Kohlrausch.—The 
reduction of the Siemens unit to absolute measure, by E. Dorn. 
—On- electric vibrations with special regard to their phases, by 
A. Oberbeck,-Experimental researches on galvanic polarisation, 
by F, Streintz.-On M. A. Guebhard’s representation of equi- 
potential curves, by E. Mach.—The electromotive force of the 
Daniell element, by E. Kittler.—On amalgamation-currents, by 
H. Haga.—Explanation of electric shadows in free air, by P. 
Riess,—-On the material parts in electric sparks, by F. Wachter. 
~—On the magnetic screening action of iron, by J, Stefan.— 
On tone-vibrations of solid bodies in presence of liquids, by F. 
Auerbach.—A small alteration of the pyknometer, by E, Wiede- 
mann,.-~Remark on Herr Galn’s memoir op the density of the 
luminiferous ether, by the same.—On the true cohesion of 
liquids, by the same.—-On the condensation of liquids on solid 
bodies, by the same,—-Thg leucoscope and some observations 
made with it, by A. Kénig.—-Contribution to the theory of dif- 
fraction in telescope-tubes, by H. Struve.—On the elliptical 
polarisation of reflected diffracted light, by W. Koenig.—On the 
Poggendorff fall-machine, by K, L. Bauer.—-Contributions to 
the history of natural sciences among the Arabs, „viii. ang ix., by 


-E, Wiedemann. 


Bulletin de l Academie'Royale des Sciences de Belgique, Nos. 9 
and 10,~-Notice on a peculiarity in the aurora borealis of Octo- 
ber.2, 1882, and on the increase in intensity of scintillation of 
stars during aurore, by C. Montigny.—Some theorems of ele- 
mentary geometry, by E. Catalan.—On curves of the third 
order, by C. Le Paige.—Aspect of the great comet of 1882 


“(Cruls) observed at Louvain, by F, Terby.—Note on the 


auror borealis of Octdber 2, 1882, by the same.~Action of 
chlorine on tertiary butylic chloride, by: Baron-d’Otreppe de 
Buvette, © 

No. 11.—Note on some bones of the Biscay whale at the 


: Notes of science in JZ Nuovo Cimento and the 
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Museum of La Rochelle, by P. J. Van Beneden.—On some 
uniform geometric transformations, by C. Le -Paige.—Second 
notice on the comet, by F, Terby.—On the functions of M, 
Prym and M. Hermite, by A. Genocchi,—On glycogen in 
Mucorineæ, by L. Errera. š 

Fournal de Physique, December, 1882.--Remarks on timbre; 
by M. Kæœænig.—Remarks on the critical state, by M. Stolatow. 
—Experimental study of the reflection of actinic rays ; influence 


_ of speculér polish, by M. de Chardonnet.—-Note on the theory 


of the Laurent saccharimeter with white light, by M. Dufet:— 
Fournal of the 
Russian Physico-Chemical Society, 2 


Rivista Scientifico-Industriale e Giornale del Naturalista, 
October 31, and November 15 and 3g, 1882.—~Inconveniences 
of the usual pluviometer, and a few words about the pluvio- 
pulverometer, an apparatus for rain, dew, and atmospheric dust, 
by P. Lancetta,—-Non-sensitive mercury thermometer ; demon- 
stration of the principle of the telephone, by G.°Govi.—A doe 
with hairy horns.—Review of a prize memoir by G. Poloni, on 
the permanent magnetism of steel at different temperatures, by 
A. W.—Double-action mercury air-pump, by G., Serraville.— 


| Fundamental principle of electrostatics, by -S.* Mugna,—Male 


genital armatures of saltatory Orthoptera, by A. Tozzetti.— 
Brief notice of the fluoriferous volcanoes of Campania, by A. 


Scacchi. ee 


Reale Istituto Lotibardo di Scienze e Lettere, -Rendiconti, 

Vol. xxv , fase. xviii—-On a recent landslip near Belluno, by 

' T. Teramelli,—On drunkenness ın Milan, IL, by A. Verga.— 

Jacobi’s theorem regarding periodicity, and the illegitimacy of 

_ a part of the consequnces that have been deduced from it, by 
F. Casorati. 


| Nouveaux Mémoires de la Société Helvetique des Sciences 
Naturelles, vol, xxviii, 2nd part.--The Diluvium round Paris 
ı and its position in the Pleistocene, by A. Rothpletz, 





SOCIETIES AND ACADEMIES ` ' 

‘ ; LONDON i 

Mathematical Society, January 11.--Prof, Henrici, F.R.S., 
| president, in the chair.—-Messrs. H. T, Gerrans and W, L. 
Mollison were elected members.—Dr. Hirst, F.R.S., spoke on 
_the resolution of congruences into systems of quadric reguli; 
Mr. Glaisher, F.R.S., discussed the solution of a differential 
; equation allied to Riccati’s; and Mr. Tucker communicated a 
paper by Prof. Cayley, F.R.S., on the automorphic transforma- 
‘tion of a binary cubic function. - 


Zoological Society, December 19, 1882,—-Prof. W. H. 
Flower, LL.D., F.R.S., president, in the chair,—-Mr. Sclater 
exhibited some’ photographs of a new Zebra, from Shoa, lately 

‘named Eguus grevyi, by M. A. Milne-Edwards, F.M.Z,S., 
‘which had been sent to him by that gentleman, and pointed out 
the difference which. separated this animal from the nearly allied 
E. vebra,—The Rev, H. H. Slater, F.Z.S., exhibited and made 
remarks on the skin of a Shrike {Zančus sp. inc.) which had 
tbeen obtained near Spurn Point, Yorkshire.—The Secretary 
exhibited, on behalf of Lord Lilford, the skin of a young male 
Emberiza rustica, which had been taken at Elstree Reservoir on 
November r9 last. Only one other example of this bird had 
shitherto been recorded as having been met with in Great Britain, 
—Dr. Gunther exhibited, on behalf of Sir Campbell Orde, 
‘Bart., a specimen of a Charr (Salmo alpinus), obtained ina loch 
‘in North Uist, being the first example ever obtained in this loch. 
—Mr. P. H. Carpenter exhibited and made remarks on some 
microscopical preparations of Antedon eschrichtt, in which a ner- 
vous plexus derived from the fibrillar envelope of the chambered 
organ was visible at ‘the sides of the ambulacra of the disk.— 
Prof, Flower exhibited a photograph (presented to the Society 
-by Mr. James Farmer, F.Z.S.) of Seal Point, Farallone Islands, 
off the coast of California, showing the immense number of 
Seals (Otaria gillespiz, M‘Bain) frequenting that locality. —Prof. 
Flower read a paper on the whales of the genus Hyperoodon, in 
which he pointed out that one of the most important points in 
the history of these animals yet unsolved was whether the large- 
headed form, with great development of the maxillary crests, 
called by Dr. J. E. Gray Lagenocetus latifrons, was a distinct 
Species, or whether, as suspected by Eschricht, itevas the adult 
male of the common form known as Hyperoodon rostratus, The 
author had asked Capt. David Gray to avail himself of his eg- 
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ceptionally “favourable opportunities of observing these animals 
in -their native haunts, to solve this question, with the result 
shown in the next communication.—A communication was read 
from Capt. David Gray, ss. Eclipse, cglled “Notes on the 
Characte#s and Habits of the Bottlenose Whale (yZerodoon),” 
in which it was stated that he had killed 203 of these animals 
last season, and had traced in the males every gradation of 
development between the {wogforms, and had therefore eonclu- 
sively proved tĦat Ayperoodon or Lagenocetus latifrons had no 
existence as a distinct species. @ The communication was illus- 
trated by sketches and photographe, showing the external cha- 
racters and cranium in various stages of growth.—Mr. P. H. 
Carpenter read a paper on the classification of the Comatule. 
He criticised the method of formulation recently proposed 
by Prof. F. J. Bell, and pointed out its disadvantages for 
the purposes of classification, owing to its being. inapplic- 
able to those’ Comatule mhich have irregular arm-divisions.. 
He explained his own system gf formulation and classifica- 
tion, and stated that he believed it tf be capably of deal- 
ing with all possible variations of Cometila stracture.—Mr.. 
F. Day read a paper on the identity of Arnoglossus lophotes, 
Gthr., with Pleuronectes grohmanni, Bonap. A secqnd paper by 
Mr. Day contained remarks on some hybrids between Salmon 
and Trout.—-A paper by Messrs. Godman and Safvin was read, 
describing some Butterflies from. New Ireland, received from . 
the Rev. G. Brown and Mr. E. L. Layard. Among thesé were 
examples of two new species, named gepechvely Prothoe 
layardi and Danaius adustus.—Mr. Olfie]ld Thomas read a 
paper containing descriptions of two new species of Fruit-Bats . 
of the genus Pteropus from the Caroline Islands. The author 
proposed to call them Propus pharccephalus and Ft, breviceps w 
A communication was read from Major G. F; L.» Marshall, 
F.Z.S., containing some notes on Asiatic Butterflies, A species 
of Amecera was mentioned as new to the Beluchistan fauna, 
and three species were described as new, to science.—Mr, G. A. 
Boulenger read the description of a new species of Lizard from 
Dacotah, based upon some specimens lately presented to the 
Society’s collection by Mr. S. Garman, of the Museum of Com- 
parative Zoology, Cambridge, Mass., and pgoposed to name it 
Sceloporus garmani.—Mr, Arthur G. Butler read a paper in 
which he gave an account of a collection of Spiders made by the - 
Rev. Deans Cowan in Madagascar, In. addition to many inte- 
esting and singular forms were specimens of the curious tailed 
species Arachnoura scorpionoides irom Central Madagascar. Six 
new species were described.—Mr. W, N. Parker read a paper 
on some points in the anatomy of. the Indian Tapir.—Mr. | 
Herbert Druce read a paper descriptive of new species of Moths 
chiefly from Western Africa. and New Guinea. Fifteen new 
species were described, as was also*a®new genus of Chalcosiide 
from New Guinea, > - 


- Geological Society, December 20, 1882.—-J. W. tHulke, 
F.R.S., president, ın the chair.—Percival Fowler, Alfred Eley 
Preston, and Robert Blake White, wêre elected Fellows of the 
Society.—The following communications were read :*-On generic 
characters in the order Sauropterygia, by Prof. Owen, C.B., 
F.R.S. After referring to the’ subdivision of De La Beche’s 
group of Enaliosauria into the orders Ichthyopterygia and 
„Sauropterygia, the author indicated that the latter showed 
differences in the proportional length*of the neck’ and the 
number and form of its vertebrae bearing relation to the size of 
the head, together with: modifications of the teeth, of the steroo- 
coraco-scapular frame and of the paddle-bones, leading to the 
formation of two genera, namely, Plesiosaurus and Pliosaurus,. 
the latter so-called to indicate the nearer approach made by it to 
a generalised Saurian type. In Crocodilia the crowns of the 
teeth show a pair of Strong enamel ridges, placed on opposite 
sides of the teeth, and these ogcur also m PHosaurus ; while in 
` Plesiosaurus they are not present. Pliosaurus further approaches 
‘the fresh-water Saurians by the-large size of the head and the 
shortness of the neck.—On the origin of valley-lakes, mainly 
with reference to the Jakes of the Northern Alps, by the Rev. A. 
Irving, B.A., B.Sc., F.G.S. The author, having given reasons for 
considering this question, still an open one, praceeded to criticise 
Prof, Ramsay’s theory as it was expounded by him in 1862, The 
author préceeded to show that the lakes of the Northern Alps 
are found, asa rule, just among'those strata where subsidence 
would be most likely to occur. In this way it was shown that 
we are not shut up, by Prof. Ramsay's reasoning, to'the hypo- . 
lethesis of glacial excavation, Further, other agencies than those _ 
discussed by Prof. Ramsay may have co-operated to form lakes, | 
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such as (a) Alterations in the relative levels of different parts of a 
floor of a valley, connected with movements of parts of a moun- 
tain-system on a large scale, The effects of (1) lines of flexure 
crossing older lines qf vallgy-erosion, (2) “of lateral thrusts 
closing in a valley (partly), were here cgnsidered. (0) Wthrust 
of the more yielding strdta (as in the ‘‘ creeps” of coal-mines) by 
resolution of forces due to pressure of the mountain-masses at the 
side of™ valley. (c) The dead weight of the Auge glaciers which 
filled the Alpine valleys, and crushed in the floorfin places where 
extensive underground erosion haf gone on in preglacial times. 
(d) The partial damming up of valleys, (1) by diluvial detritus, 
(2) by moraines, (3) by Bergstirze (receatly investigated by 
Prof, Hejm of Zunch. (e) Faults. (f) Chemical solution, by 
Alpine waters derived from the melting of the snow, which has 
undergone long exposure to the atmosphere, It was shown that 
the very situation of the great majority of the lakes of the 
Northern Alps is distinctly favourablego the operation of one or 
more of these agencies. They Kénigsee was mentioned as a 
special insgance of sepstdence ; the Achensee of a lake lying in a 
faulted line of dislocation; Lake Alleghe and Laké Derborence 
as lakes formed by Bergsturze during the last century; the pre- 
historic delta of the Arve as the most conspicuou, instance in 
the Alps of the partial damming-up of a valley by diluvial 
detritus; the fuondam Lake of Reutte as an instance connected 
with violent inversion of strata; and the ancient lakes of the 
Grddner and Oetz Thals as instances of the action of moraines. 
The common fact of pbservation that lakes cre more numerous 
in glaciated than in noneglaciated countries, the author thought, 
was partly explained by some of the foregoing principles, partly 
by the better preservation of lake-basins in glaciated countries 
from silting up and from becoming thus obliterated, while in 
some glaciated regions lakes are wanting, 


Victoria (Philosophical) Institute, January 15.—Prof. 
Stokes, F.R.S., Lucasian Professor of Mathematics at Cam- 
bridge, read a paper on the Absence of Real Opposition 
between Science and Religion, Í 
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Royal Society December 18, 1882.—Mr. Robert Gray, 
vice-president, in the chair.—Prof. Tait read a paper on the 
laws of motion, in which an attempt was made to express the 
fundamental principles of dynamics without introducing the idea 
of. “force.” The conservation of energy forms of course the 
basis. -The region of space, in which a given particle is, is 
mapped out by its equipotential surfaces, Newton’s First Law 
is expressed, then, by saying that the potential of the space is 
the same from point to point, so That the-kinetic energy of a 
moving particle suffers noghange. If the potential varies, then 
the kinetic energy must vary. As å simple case, consider two 
regions separated by a plane, the potential fynction being con- 
stant throughout each region, Then the velocity of a particle 
approaching the plane may (since motion is purely relative) be 
referred (6 a point moving parallel to the plane, so as to make 
the velocity of the particle wholly perpendicular to the plane. 
It thus appears that the component of the velocity at right 
angles to the plane only is altered, so that if the direction of 
motion is originally inched to the plane, the direction as well 
as the speed 1s altered. This, in fact, is the well known problem 
of refraction according to the corpuscular theory of light; amd 
the principle of least action thus appears under the form of the 
conservation of velocity at right angles to the direction of 
greatest potential slope, In expressing Newton’s Third Law, 
Prof, Tait extended the second “interpretation as given in the 
now well known Scholium to include vector as well as scalar 
quantities.-Mr. George Seton, in a paper on illegitimacy 
in Scotland, gave a careful analysis of the returns for the 
last decade, which showed 2 decrease of ‘g per cent. as com- 
pared with the returns of the prefious decade. The counties in 
which the .percentage was under the average for the whole 
country all lay to the west of a line drawn from the north coast 
to Loch Ryan, down the eastern boundaries of Sutherland, 
Inverness, Perth, Argyle, Renfrew, and Ayr. That this differ- 
ence could not be reigrred as altogether due to difference of 
race was proved by the fact that amongst the pure Scandinavian 
population of Orkney and Shetland the rate was mueh below 
the average, The results pointed to a low moral tone in the 
agricultural districts of Elgin, Banff, Aberdeen, Roxburgh, aud 
Galloway.~~Prof, Tait communicated,an account of Prof, J. E. 
MacGregor’s experiments on the absorption of low radiant heat 
by some gaseous and vaporous bodies, The apparatus was 








a gigantic form of that which has already been described in 
these columns (see NATURE, vol. xxvi. p. 639). Air saturated 
with water vapour at 12° C. behaved almost exactly like air 
mixed with *o6 per cent. by volume of olefian’ gas.—-Prof, Tait, 
in a note on the, compressibility of water, stated that water 
seemgd to be less compressible at higher than at lower pressures, 
and more compressible (as compared with steel or glass) at lower 
than at higher temperatures, This latter result was obtained by 
comparison of his own laboratory experiments with the experi- 
ments carried out by Mr. Murray and Prof, Chrystal in their 
deep-sea sounding expedition last-summer on the north-west coast 
of Scotland. Both series of experiments were made with Prof 
Tait’s steel and glass gauges.—Prof, Crum Brown communicated 
a note by Mr, A. P. Laurie on an application of Mendeljeff’s 
law to the heats of combjnazion of the elements with the halo- 
gens. Laying off as abscissee numbers representing the heats of 
combination of different salts of a given halogen, and measuring 
as ordinates the corresponding atomic weights of the other ele- 
ment in the compound, Mr, Laurie obtains a succession of 
points which show a remarkable periodic arrangement. The 
curves so drawn for the different halogens are strikingly similar. 
° PARIS 

Academy of Sciences, January 8.—M. Blanchard in the 
chair.—The following papers were read :—Observations on the 
Jast communication of Dr. Siemens concerning solar energy, by 
M. Faye.—On the ice-plant (A/esembrianthemum crystallinum), 
by M. Mangon. This plant (which is covered with transparent 
vesicles filled with liquid, lke frozen dew-drops) is formed of a 
weak solution of alkaline salt, kept in the solid state by a vege- 
table tissue, whose weight reaches less than two per cent. of the 
whole mass. The ashes, formed of salts of soda and potash, 
constitute nearly half (43 per cent.) the weight of the dried 
plant (recalling seaweed). M. Mangon notes the plant's elective 
power, suggests that its cultivation, as a potash-plant, might be 
useful in some cases, and in any case, it might do good service 
in removal of alkaline salts in excess from ground on the 
Mediterranean coast.—~Researches on hyponitrites ; second part ; 
calorimetric measurements, by MM, Berthelot and Ogier.-~On 
the natural formation of bioxide of manganese, and on some 
reactions of peroxides, by M. Berthelot.—-Experiments relating 
to disorders of motility caused by lesions of the apparatus of 
hearing, by M. Vulpian. He describes a series of disorderly 
movements produced in rabbits by pouring a few drops of 
Lydrate of chloral solution into one ear or both ears, The same 
experiment with dogs and guinea-pigs gave much less marked 
effects.—On complex units, by M. Kronecker.—Examination of 
the analogy between. electrochemical and hydrodynamical rings, 
and the curves AV=0; Best process of discussions in the experi- 
mental method, by M. Ledieu.—Experiments on the motion of 
current waves in various passages, contracted either in the in- 
terior or at the extremity of a canal debouching into a reservoir, 
by M. de Caligny.—Report on a memoir of M. de Salvert on 
conic umbilici,—On the precision of longitudes determined with 
use of the new chronometric method, by M, de Magnac. He 
shows by a list of chronometric longitudes obtained in the: Yean 
Bart, on the coast of Brazil and Montevideo, compared with the 
telegraphic longitudes, deduced from observations by three 
American officers, that the difference is remarkably small,—A 
case of damage to a building from lightning was reported; the 
effect was attributed to breaks in certain metallic parts (there was a 
good lightning-rod and there were trees near).—The periodicity 
of comets, by M. Zenger. @iIe finds the origin of comets in- 
timately connected with the rotation of the sun. D)fiding the 
intervals of times of perihelion by various whole numbers, he 
obtains a mean value of 12°56 days, which is exactly that of a 
demi-rotation of the sun. Thus, between successive formations , 
of comets there must have elapsed an even or odd number of 
solar demi-rotations. He supposes enormous explosions driving 
far out the matter of protuberances ; large meteorites near the 
outer border of the corona may thereby be enabled to agglomerate 
coronal matter round them and form a comet, The general law 
of motions of planets applies equally to comets, but the duration 
of revolution of comets must be a multiple of that of a half- 
rotation of the sun.—Addition to a note on prime numbers, by 
Mr Lipschitz.-—Influence of cooling on the value of maximum 
pressuses developed in closed vessels by explosive gases, by 
M. Vieille.—Remarks on the expression of electric magnitudes 
in the electrgstatic and electromagnetic systems, and on the 
relations deduced from it, by MM. Mercadier and Vaschy.— 
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than the ground of ‘the heavens, and with a dull grey light. 
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the pole there appeared currents, which in their co-operation 
would present the form of the great ocean currents, but their 
order of magnitude was such, on the assumption at the outset, 
that the actual oc8an cugrents cannot be que to this cause. Herr 
Herz thn, conversely, calculated from the astronomically-proved ' 
retardation of the earth’s rotation, the tangential force, which ° 
ean produce such a retardation, and determined the differences 
of the water-levels on the eagt and west coast of a verg narrow 
dividing ridge ®f land, which would producé such a pull; these 
differences of level were dedueible from the tidal action of the 
moon:—Prof. Ostwald, from Riga, reported, on his experi- 
ments for measurement of the chemical forces of affinity. As 
is usual in physics, he measured these forces by mass and 
velocity of the reactions, or by the.force with which quilibrium 
is maintained. Two acids were each brought into contact with 
a base, and the salts formed were determined ; in all cases, the 
affinities were found proportional to the reacting mass and the 
square of the velocity of the reaction. The formula construtecd 
a few years ago by Herren Gul berg an@ Wage for affinity, has 
been confirmed by the author by numerou? experiments. 


Phosphorography of the infra-red region of the solar spectrum ; 
wave-lengths of the principal lines, by M. Becquerel. He gives 
a determination of new lines of the solar spectrum and their 
wave-length, {an® he has observed in the infra-red spectrum, 
maxima and minima of &xtinction proper to different phosphores 
cent substances manifested by various luminous sourceg and 
similar to phosphorogenic maxima and minima in the other end 
of the spectrum.—On solar photometry, by M. Crova., Correct- 
ing a nl&merical error, he obtains 8,500 carcels for the sun’s 
luminous intensity in a clear sky, and so removes the inexplicable 
discordance of his former figures with those of Bouguer and 
Wollaston.-Manganese in dolomitic strata ; origin of the nitric 
acid, which often exists in natural bioxides of manganese, by M, 
Dieulafait, There are two classes of ores of manganese ; those 
of the first class are directly derived fnom action of sea-water on 
primordial rocks, and they are deposited but a short distance from 
their place of extraction. Those of the second class have been, 
since the origin of seas, in complete solution in their waters, 
and have been deposited at allepochs, where chemical conditions 
have been favourable.—On the existence of the genus Todea in 
Jurassic strata, by M, Renault.—On a trombe observed at sea, 
by M. de Tromelin.—A work by Prof. Inagtranzeff, of St. 
Petersburg, ‘On the prehistoric man of the stone age of Lake 
Ladoga,” was presented by M, Daubrée, 
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Imperial Academy of Sciences, November 30, 1882.— 
V. Hausmaninger, on the variability of the coefficient of diffu- 
sion between carbonic acid and air.—-P, Kowalewsky, on the 
relation of the nucleus lentiformis to the cortex of brain in 
man and animals—V. Hilber, on regprft Jand-snails and land- 
snails found in the loess from China (part 1), containing a 
description of Helix species collected by L. v. Loczy during the 
Asiatic Expedition of Count Szecheniji. E. Stefan, on the 
experiments made by Boltzmann on sound-vibrationg. 

December 7, 1882,—V. v. Lang, on’ his capillary balance.— 
a Niederriss, on trimelhene-glycol and the bases of trimel- 

ene. - 

December 14; 1882.—F. Streintz, on the usefulness of the 
method of Fuchs,—Tg. Klemencic, on the ‘capacity of a plate- 
condenser,—-A Wassmuth, on the internal connection of some 
electro-magnetic phenomena resulting from the mechanical 
theory of heat.—V. Gruber, fundamentaf experiment on the 
cutaneous sight of animals.—-G, Vortmann, on the separation of 
nickel from cobalt.—R. Canaval, on ‘the earthquake at Gmünd 
(Austria) on November 5, 1881.—E, ‘Weiss, communication ‘on 
the observations ofthe transit of Venus in Austria.—H. Weidel 
and M. Russo, studies on pyridine. z 
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Physical Society, January 5.—Prof, Helmholtz in the chair. 
—-Prof. Sporer, of Potsdam, first communicated the results of 
an investigation of the sun-spot observations in the twenty years, 
1861 to 1880, with a view to settlement of the question whether 
movements of the spots indicated surface-currents on the sun, 
‘It appeared that such currents, towards the pole, or towards the 
equator, were not demonstrable, Herr Spérer further spoke at 
length on a quite peculiar phenomenon he had noticed on ob- 
serving the transit of Venus on December 6. “He premised that 
the phenomenon might ‘be explained in two ways; either it 
might be regarded as an effect of ‘fatigue or over-stimulation of 
the eye (though he had not marked other signs of such ex- 
haustion), or it might be connected with a very cloudy atmo- 
sphere of Venus, whose presence is supposed to be indicated by 
fhe glow which some astronomers have seen to extend along the 
“Venus-crescent over the whole planet. “The phenomenon itself 
was as follows: the transit of Venus was observed in Potsdam 
with a 10-foot telescope; the sunlight was ‘reduced to a 
degree of brightness bearable by the eye by means of a polar- 
ising arrangement (two pairs of parallel mirrors). The sun’s 
limb was much agitated, and the first contact could not be 


observed. When the planet had made a distinct indentation on P 

the ‘sun; it was considerably blacker than the ground of the CONTENTS Pace 

heavens; and the part of the planet lying outside the sun was | Ganan’s Grorocy, I. By G. K. Grrperr, U.S. Geological Survey 26r 

invisible. After more than half the disc had entered the sun, it | Sacus’s Text-Book or Botany. By Prof. E.P.Wricur . . . 263 

was observed that the borders of the black-planet disc was still | Recent ELECTRICAL PUBLICATIONS « s s 6 1 ss ee 8 tt 264 
Our Boox SHELF !—~ . ° 


at right angles to the sun’s border, and the two sun-points were 
absent. Later, when Venus was further advanced, the whole 
disc, and even the small part lying outside, appeared brighter 


Aldis’s ‘‘Introductory Treatise on Rigid Dynamics” œ . . . . 265 

“ Encyklopadie der Naturwissenschaften " ... e s e e + + 265 
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Another minute later a small interrupted line having previously L 
A “Natural” Experiment in Complementary Colours.—CuHas. T, 


been seen outwards and upwards from the planet’s disc, on 


the ground. of the heavens, there appeared, out from the gre WHITMELL «os es ee ee eget tte ee oe 286 
als a dark cresceht-shaped segment which, above and bebe. The Comet.—-W. T., SAMPSON a « s o eso se ee ee 6 266 
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dark crescent advanced on the sun®so that it was not possible to jon Aare SIOMARTYR Sg te es Pay ia pii a0 

distinguish precisely the planet’s disc. At about 3h. 114m. the za rojection of the Nasal Bones in Man and the Ape.—J. Park 
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' later, gn alteration (not more exactly describable) had occurred | aon O% e aay ANDIA BY aniline Baus 
? Fayrer, F.R S., K.CS.1. og. - 6 268 


. for a whole series of such chanriels reaching from the equator, to 
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in the aspect of the planet's- disc, and about 3h, 13}m., at the 
time of the previously-calculated first internal contact, the outer 
border of the dark segment had entered; one saw a fine lumi- 
nous line on the sun without black drop. One minute later the 
sun disappeared behind a bank of clouds.—Dr. Herz communi- 
cated the results of calculations he had made with a view to 
-answering the question, whether the-tidal action of the moon is 
capable of producing.currents of water-masses on'the earth of such 
-an order of magnitude, that the ocean-currents observed might 
be explained by this cause.. Proceeding on the assumption of a 
water channel running round the equator, he foypd ‘for liquids 
with friction, that the tide must indeed produce @ current; and 
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THE THIRST FOR SCIENTIFIC RENOWN 


“EW students of science cai fail toefeel at times 

appalled by the ever-irfcreasing flood of literature 
` devoted to science and the*difficulty of keeping abreast of 
it even in one special and comparatively limited branch 
of inquiry, Were merely the old societies and long 
established journals to continue to supply their contribu- 
tions, these, as they arrive from al] parts of the country, 
and from all quarters of thg globe, would be more than 
` enough tp tax the * eneggy of even the most ardent 
enthusiast. But new societies, new journals, new inde- 
pendent works start up at every turn, till one feels inclined 
to abandon in despair the attempt to keep pace with the 
advance of sĉience in more than one limited department. 

One of the most striking and dispiriting features of 
this rapidly growing literature is the poverty or worth- 
lessness of a very lasge part of it. The really earnest 
. student who honestly tries to keep himself acquainted 
with what is being done, in at least his own branch of 
science, acquires by degrees a knack of distinguishing, as 
it were by instinct, the papers that he ought to read from 
those which have no claim on his attention, But how 
often may he be heard asking if no means can be devised 
for preventing the current of scientific literature from 
becoming swollen and turbid by the constant inpouring 
of what'he can cał 'by no better name than rubbish’?! 

Some sciences seem to be specially exposed to inunda- 
tion of this- kind. Geology lies exposed to it in an 
unusual degree. Popular in its subject, and .capable of 
ready apprehension as to its general principles, this 
department of science allures the outsider into its pre- 
cincts, where he too frequently %oon arrives at the belief 
that to have read a geolpgjcal book or two is to become a 
geologist. ‘This belief would be harmless enough, did it 
not speedily bear fruit in “papers” cémmunicated. to 
scientific journals, and stamped with all the enthusiasm: 
and crudity of a beginter. On no account should any 
check be placed on the legitimate ambition of the 
youngest aspirant after scientific renown, But we venture 
to think that the common precipitate publication of his 
earlier efforts is not a legitimate ambition ; but on the 
contrary is really -an injury to himself and a positive 
hindrance to the progress of the science which he no 
doubt loyally desires to serve. It too frequently happens, 
moreover, that his first efforts*are directed to the pleasant 
task of discovering flaws in the work af those who have 
preceded him. And of course the more eminent these 
predecessors, the greater his credit in setting them right. 
Let-him take to heart the old maxim, Festina lente. The 
longer he delays his appearance as an author, and the 
wider he meanwhile extends his practical experience of 
nature, the more tolerant will he become of the work of 
others and the less ‘Sverweeningly confident of his own. 
In no department of natural knowledge can a seal ac- 
quaintance with the subject be gained save as the result 
of prolonged study. 

These reflections have been suggested on the present 
occasion by the perusal of a pamphlet which exhibits in 
the most glaring way the tendenay on which we have 
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animadverted. It is devoted to the announcement of a 
brand-new ‘theory of the origin of #ingal’s Cave.} 
Curiously enough this is not thè first time that the 
basaftic colonnades of Antrim and the Scottish Isles have 
furnished the ‘text for teaching the most arrant non- 
sense. Nearly forty years ago a sailor, famil#ar with 
tropical bamboo jungles, started the idea that columnar 
beds of basalt are neither more nor less than petrifie 
growths of bamboos, After vainly trying by occasional 
newspaper letters to find supporters, he seems to have 
given up the struggl@é against the blind prejudices of 
geologists. In 1864, however, his views were taken up by 
another writer yet more outrageous, who published a 
pamphlet of nearly 100 pages, entitled “The Giant's 
Causeway once Bamboos,” and in supporting his dogma 
ran a tilt at religion, science, tradition, history, in short 
at everything that happened to suggest itself in the 
course of his incoherent and erratic pages. 

The author of the pamphlet cited below, Mr. F. Cope 
Whitehouse, M.A., &c., is obviously a man of original 
genius, and is resolved that the world shall knowit. Inthe 
summer of 1881 he seems to have come with the mob of 
tourists that annually makes a pilgrimage to the coast of 
Antrim. But instead of merely submitting to be led through 
the usual route by the inevitable and inexorable guide, 
he boldly separated himself from the gaping crowd, and 
proceeded to meditate. To his rapid mental vision it 
was soon apparent that the caves of that coast-line, 
instead of being the work of the sea, as ignorant mankind 
has hitherto believed, have been hollowed out ‘by human 
hands. At oncehe could perceive the intimate relation- 
ship of Gothic doorways, ancient civilisation, mediaeval 
castles, Irish manuscripts, and the “ Kelto-Iberian, Wend 
or Phoenician” race. The narrow sea-worn gullies of 
Antrim being thus shown to have been ancient harbours, 
his eye looked northwards to the dim blue Scottish Isles, 
and his venturous imagination at once demanded whether 
that world’s wonder, Fingal’s Cave, might not after all be, 
merely a piece of man’s handiwork. To state the question 
was in effect to answer it affirmatively. Nevertheless that 
no unsympathetic geological Philistine might blaspheme, 
our courageous hero sailed for those far islands of the 
west, saw Staffa with his mortal eyes, and found how well 
his prophetic intuition had divined the secret of that 
weird place. We almost envy the thrill of satisfaction 
that must have'vibrated within him as he proudly felt 
that scientific observers for a century past, from the days 
of Sir Joseph Banks down, to our own time, had one and 
all missed the true meaning and history of the Caves of 
Staffa, and that it was reserved’ for him, casual visitor as’ 
he was, to lift the veil and reveal the ees to our 
astonished gaze, 

Knowing well the type of which Mr. “Whitehouse 
fs a fresh and most characteristic example, we hardly 
require his assurance that as soon as his eye lighted on 
Staffa his “conjecture received strong and unexpected 
confirmation, It was subjected to rigid examination; it 
was strengthened by opposition.” Of course it was. 
Then, like all similar enthusiasts, his soul could find no 
rest until he had proclaimed the truth to the nations. Re- 
turning to America, he found an opportunity of enlighten- 

2“ Is Fingal’s Cave Artificial?” A paper by F. Cope Whitehouse, M.A. 
{New York: Appleton and Co, 1882.7 

o e 


286 Soe S yA 


NATURE 


[ Fan. 25, 1883 


ry . 





ing the darkness of the American Association for the 
Advancement of Science, at its meeting in Montreal in 
August last. A few weeks later he proclaimed the great 
discovery to the Academy of Sciences’ of New York. - 
But thesé were limited audiences, though composed, 
no doubt, mainly of scientific men on whom as yet 
the true light had never shone. It was absolutely 
necessary to appeal to a wider, and possibly more sympa- 
thetic public. Accordingly he published his views in the 
December number of the Popular Science Monthly. But 
he was still unsatisfied, till at last he conceived ‘the noble 
idea of combining the spread of truth with promoting the 
erection of the Statue’ of. Liberty enlighténirg the World. 
He hired a theatre in New York, gave an account of his 
astonishing observations, charging a dollar a head for 
admission, and stated that the proceeds of his “matinée ” 
were “to be devoted to the pedestal of the colossal 
statue.” Let us hope that the sum realised was worthy 
at once of the great truths proclaimed by the lecturer; 
and of the national object to which.it was to be given, 
Future pilgrims to the colossal Statue of Liberty will 
piously scan the pedestal, searching for the stone that 
shall hand down to the far future the name of the illus- 
trious seer who could brush away the tangled cobwebs 
spun by a century of scientific babblers, and pierce into 
the true meaning of the Cave of Fingal. 

Mr. Whitehouse has published so far only an abstract of 
his address, but he has had it well printed with good illus- 
trations, and seems to have generously scattered copies of 
it broadcast over this country. It was not of course at 

‘all necessary that he should communicate the steps of the 
reasoning by which he was led up to his great disco- 
very. And he has considerately refrained from troubling 
the world with such unprofitable details. Still one 
„cannot help trying to follow the mental process by which 
an epoch-making deduction has been reached. We get, 
from the abstract glimpses of the way in which the re- 
ceived explanation of the caves of Staffa collapsed at the 
touch of Mr. Whitehouse’s genius. He visited the 
scenery in calm summer weather. From Staffa he could 
see the great sweep of the Mull cliffs to the east and the 
broken rampart of islands all round the rest of the 
horizon. As the smooth sea mildly heaved along the 
base of the basaltic colonnade, he could easily persuade 
himself that Staffa must be a “ singularly sheltered,” 
“land-locked” igland; and that “the force of the 
‘breakers is inconsiderable.” How absurd then must it 
have appeared to him to attribute to that placid lake-like 
‘water the power of hollowing®out caves in a rock so 
obdurately stubborn as basalt! Moreover, he could see 
no reason why the sea, supposing it gifted with such 
power € of erosion, should have chosen the places where 
the caves actually occur. And his inability to find this 
reason satisfactorily disposed of any possible action of 
the waves. Not only so, but from-his stand-point at 
Staffa his clear vision could take in the whole coast-line 
of Scotland, and he made the further important announce- 
ment, which will doubtless for ever silence our northern 
gedlogists, who believe in the geological power of the 
waves, that “there are very few hollows worn by the sea 
m the Scotch coast!” Having cleared away the fictions 
of so-called scientific observation, he could apply the 
much more reliable conjecture which his glance at the 
Ld 





Giant’s-Causeway had evoked in his own mind. To his 
trained eye the gaves of Staffa were obviously artificial. 
Oraculaply he tells us that they are “strikingly Phoenician.” 
‘t No Such Gothic arch was ever formed by nature. No 
natural cave has an entrance higher than the interior.” (!) 
Lastly, from the end of Pingal’s Cave you can ste the 
Hill of Iona rising against the sky, consequently the cave 
must have been excavated by men who lived on Iona. 
This final argument must be regarded as a crushing 
answer to those who have recklessly talked of the power 
of ‘the waves ih these regions. On what conceivable 
grounds can we suppose that the sea would make a 
tunnel, from the end of which the Dun of Iona would be 
visible ? . 

Perhaps some unconvinced olitsidet may bé tempted 
impertinently to ask for what object such stupendous ex- 
cavations could have been devised by any «civilisation, 
whether ancient or modern—excavations aways swilled 
with the surge, often unapproachable for weeks together, 
and in which, even in calm weather, unless care be taken, 
a boat is liable to have its bottom knecked in. 
questions Mr. Whitehouse very properly takes no notice. 
Again, we were in the belief that the religious community 
of Iona had been an eminently peaceable folk, liable to 
invasion by pirates from the sea or marauders from the 
mainland, but with little more to oppose in the way of 
defence than the prestige of their sanctity. But this 
conception also is now found to be false. We learn, on 
the same reliable authority, that they were a warlike race, 
quite able to look after themselves. I,appears that Mr. 
Whitehouse has shown “the strategic importance of 
Staffa, and the probability that the wealth and refinement 
of Iona were due to the protection it afforded.” He will 
have no difficulty in further proving that the traditional 
picture of the saintly Columba is a mere myth, and that 
the abbots of Iona possessed an army and navy, made 
war on heathen Pict and savage Scot, curbed the-fury of 
fiery Norseman, and employed their gangs of prisoners in 
tunnelling the caves of Staffa ! 

There is a hollow among the rocky knobs that rise inland 
from the summit of the cliffs abeve Fingal’s Cave. We 
would fain place Mr. Whitehouse there on a day when the 
gathering clouds have blotted out Ben More, when thick 
mists are driving along the opposite precipices of Gribon, 
when the Treshnish Isles grow fainter every moment in 


the western sky, when even Iona,*that lies so near, is 


fading into the general gloom, and when the wild moan 
of the rising south-western gale among the crags around 
is answered by the hoarse *clamour of the surge below. 
We should like to keep him there while the gale rapidly 
increases, breaker after breaker careering madly forwards 
with foaming crest from under the pall of driving rain 
that hides the sea, dashin® into every creek and cave, 
rushing in sheets of green water up the face of the crags, 
and pouring back in hundreds of yeasty torrents into the 
boiling flood. We would ask him still to stay till the 
storm has reached its height, that he might feel the solid 
island spake under his feet, that he might see the sheets 
of water, foam, and spray thrown far up into the air, that 
he might hear the cannon-like thunder of the shock as 
each billow bursts inte the Cave of Fingal. He would 
return a wiser (and a wetter) man, and would regret that 
in a rash moment he had published some childish nonsense 
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about man having excavated sea-worn caves, and had 
expressed an opinion about the power of „the sea of which 
he would then feelingly admit that Ire had been prafoundly 
ignorant. os Ps, 

The pamphlet here noticed did not in itself deserve 
considtration in these columns? We have made use of it 
as a type of publication painfylly frequent in the literature 
of science. If in exposing dts characteristics we deter any 
rash and immature aspirant for fame from at once rushing 
before the world with what he conceives to be his dis- 
coveries, we shall have done a service at once to him and 
to science. 
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CINCHONA® PLANTING 

A Handbook of Cinchona Culture. By Karel Wessel van 
Gorkom. Translated by Benjamin Daydon Jackson, 
Sec.L.S. ° (London : Trubner, 1883.) 

Die Chinarinden in Pharmakognostischer Hinsicht 
dargestellt, Von F. A. Flickiger. (Berlin: R. Gaertner, 
1883.) 

IPEE rapid extension of cinchona planting in India, 

Ceylon, and Jamaica will make a translation of Van 

Gorkom’s account, of the methods of cultivation and 

harvestingepursued by him, as Director of the cinchona 

plantations belonging to the Dutch Government in Java, 
useful to many who propose to turn their attention to this 
profitable industry. At present intending planters in 

British possessions have had little beyond Dr. King’s 

Manual of Cinchona Cultivation (1876) to serve as a guide. 

In Ceylon the plafiting community includes many men of 

first-rate ability, and the singularly energetic journalism 

of the island speedily ventilates for the common good any 
fresh idea or point of practice in planting procedure.? 

Indian planters share the benefit of this, while Jamaica 

has the advantage of possessing in Mr. Morris, a director 

of its botanical department, wh® has carried to the West 

Indies an intimate knawledge of all that is being done 

in Ceylon, It is not very probable that those who are 

at present occupied in cinchona enterfrise in British 
possessions will glean much from Van Gorkom’s book. 

Still such a manual wifi-not be without its use for those 

who have everything to learn about the matter, and, as 

will be seen, it cannot fail to be interesting to those 
who watch from an independent point of view the 
economics of the subject. 

The book is handsomely printed and got up—too hand- 
somely, indeed, for workmanlike use, for which its size, 
that of a small folio, seems particularly unsuited. We 
must too make a serious protest as to the style of the 
translation, which, we think, cannot be considered toler- 
able, even with every allowance for “seeming inele- 
gancies’’ which Mr. Jackson pleads for in his preface. 
Take, as a sample, the first sentence which caught 
our eye :— 

“If we trust that this excellent opportunity for fruitful 
comparisons shall lead to unfettered judgment, still more 
do we look for, from the impressions received and the 
enlarged field of view, the scientific work cargied on’, 
which has so long been in hand, and most certainly with 
great completeness and undisputed knowledge of material, 
will indicate our present standpgint in the domain of 
quinology ” (p. 264). 


1 Of T, C. Owen’s Cinchona Planter’s Manual, published at Colombo, we 
know nothing beyond the name. ;‘ 











Now it is quite certain that this is not English, and we 
have some doubts whether it really conveys any meaning 
at all, But at any rate we would gsk what is the use of 
tranglating in this way a work the purpose of which is not 
literary but essentially utilitarian. There seems, in fact, 
to be a deep-rooted superstition about the value of so- 
called fidelity in translating books of mere information. 
In rendering a foreign language as a philological under- 
taking, it is often desirable to sacrifice, to some extent, 
style and form, in order to convey as nearly as may be, 
the exact force of each word and of each turn of expres- 
sion. But where, as in a technical treatise, it is only the 
context we care about, it is exasperating to find the 
translator exhibiting a would-be scholarly care over the 
exact reproduction of the vehicle. Al we want him to do 
is to master the meaning and give it to us in clear, 
straightforward English. 

Having said so much by way of criticism we may indi- 
cate a few points which we think will be interesting even 
to some who are not colonial readers of NATURE. 
A hundred of the three hundred pages of which the 
volume consists is given up to historical matter regarding 
the history of Cizchonaand the development of its culture 
in Java and in British possessions, All this is an oft told 
tale, and contains little that will not be found in Mr. 
Markham’s Peruvian Bark (reviewed in NATURE, vol. 
xxiii, pp. 189-191). An exception must be made, however, 
as to the interesting account of the commencement of 
cinchona cultivation in Bolivia. The existence of this 
enterprise was known, but we have not met with any 
previous account of it. The Dutch Consul-General 
reported to his Government :— 


“The great event in the agricultural region of Bolivia 
is the planting of the Bolivian cinchona forests, of which 
an earnest beginning was made in 1878... . The river 
Mapiri, in the province of Larecaja, department La Paz, 
has been the centre of the movement, and already the 
young trees of two years’ growth, may be reckoned at 
from four to five hundred thousand” (p. 17). 


Doubt is, however, expressed whether the planting will 
be maintained in the face of labour difficulties and a pos- 
sible fall of prices in consequence of increasing exports 
from the East Indies. 

Modern cinchona enterprise in Java has aimed at the 
production of barks rich in quinine. With the lucky 
purchase from Mr. Ledger in 1865 of a packet of seeds of 
the now well-known Cinchona Ledgertana, the Dutch 
“cinchona culture of the future has entered upon an 
entirely new phase” (p. 79). About 20,000 of the seeds 
germinated in Java, ane first and last Mr. Ledger received 
about 242. from the Dutch Government, and “was there- 
with well content” (p. 91). Fortunately the greater part 
of the seed originally imported was purchaséd by 4 well- 
known Indian planter, Mr. Money, and some of it seems 
by private channels to have found its way to the Govern- 
ment plantations in Sikkim. The Dutch having got this 
valuable kind seem to have managed it with extraordinary 
intelligence and skill. Men like De Vrij, Moens, and 
Van Gorkom were well-trained European scientific men 
and competent chemists. Their object was by continuous 
selection, comtrolled by repeated analyses of bark made 
on the spot tò obtain races of Cinchona Ledgeriana richer 
arfd richer in quinine, and it is a matter of general 
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notoriety how well they have succeeded.’ It is the part 
of Van Gorkom’s treatise dealing with this matter which 
cinchona planters wijl be grateful to Mr. Jackson for 
putting within their reach. Two conditions of success in 
harvesting good seed are insisted upon. 


~ “ Foreseed saving, the handsomest strongest trees are 
selected, and especially amongst those whose superiér 


. value has been ascertained by chemical examination. 


Disappointment is inevitable where the eye and botanical 
characters alone are made use of and trusted to; she 
whole issue depends upon the certainty that varieties rich 
in quinine are exclusively propagated. 
“ The choice being made there is something else which 
„must not be neglected ; it further behoves us to be per- 
fectly sure that the tree is not feitilised with foreign 

ollen, that is to say, pollen of an infeiior tree or variety” 
5 136). 

The last condition cannot be insisted upen too forcibly, 
notwithstanding that competent botanical opinion can be 
quoted against’it. In their home in South America the 
different . species of Cinchona are localised at different 
points of the Andine chain. Geographical isolation 
Keeps them uncrossed. But where’ they are brought to- 
gether in one plantation they hybridise freely. Cinchona 
vobusta, which is now widely diffused in India, undoubt- 
edly first originated in Ceylon as a cross between C. 


, officinalis and. C. succirubra, 


The-aim of the Dutch Government being to produce a 


. commercial bark of high quinine-producing quality, in 


which: they have met with extraordinary success, Van 


t Gorkom is somewhat disposed to criticise the different 


policy which ‘has been pursued in British India :— 


“The Bengal Government . . . makes its cinchona 

ı culture serviceable before all things to the wants of. its 
population, and thus only asks itself, how the people and 

, army may be provided with febrifuges on the most advan- 
' tageous terms ” (p. 229). ' 2 
‘He sets against this the “well-known fact that 
not one half of the alkaloids possessed by the raw 
"material are obtained, the greater part being lost.’ 
. Even supposing, however, that things are as bad as 
this, and not susceptible of improvement, it is still argu- 
able whether, looking at the cheapness with which red 

' bark can be grown and converted into a febrifuge—the 
usefulness of which is incalculable—the theoretical waste 
is’a matter for the present of much consequence. But it 
is unreasonable to suppose that the Bengal methods of 
‘extraction are nt susceptible of improvement, though 
_ they. will probably never reach the standard practicable 
: by-morg expensive methods ingcurope. But the objection 
of wastefulness must be measured by the circumstances. 

_ The proprietor of an estate in England who, with a view 
of bringing a portion of his park into tillage, began by 
burnittg the timber upon it, would be considered a madman, 
But this is habitually done in clearing a piece of tropical 

, forest for cultivation, and as it is not easy to see what 
‘else could be done, a complaint as to the waste would 
not be much to the purpose. It might have been expected 
‘that Van Gorkom’s sympathies-would have centered in 
the: quinine-producing yellow barks which are for the 
‘moment most in favour. .This, however, is largely,due to 
the unreasonable importance whichis attached to quinine 

t = Acknowledgment must be made of the striking beralify with which the 


Dutch Government officials have always placed what they could spargof 
their selected seed at the disposal of plantersin other countries. 


over other cinchona alkaloids. Van Gorkom does not 
share this prejudice :— ’ 

“Theconviction h&s more dnd more gained ground, 
that god cinchona Barks judiciously applied, frequently: 
do not’merely rival quinine, but even surpass it in useful 
effect ” (p, 212). . ° 

This point of view is exceedingly important with regard 
to red bark (C. succérubra), which is the easiest of all 
species to cultivate. i 

“There is no cinchona bark richer in alkaloids, and 
though C, succirudra is not suitable'for the preparation 
of quinine, because it can only be treated with trouble 
and much expense, ygt it has a preponderance of the 
secondary alkaloids. No better material for pharma- 
ceutical purposes is known, and ©n that account its 
propagation is desirable fronf every point ‘of view” 
(p. 100). ee 

High class yellow barks are by no meansfree in their 
growth or particularly easy of cultivation.e It has been 
found useful to graft, them on succirwbra stocks, and the 
practice has been adopted in Sikkim and Ceylon ; Van 
Gorkom gives a useful account of the method adopted 
in Java. ot - R 

We must refrain from pursuing many other points which 
these pages suggest. Two of the concluding chapters - 
deal with the possible synthesis of quinine and the com- 
merce of the barks. As.to the former the author has 
little doubt of success. Two isomerous bodies, chinoline 
and chinoleiné, are known, of which the former is obtained . 
by the distillation of coal tar, the latter by that of quinine 
This is thought then to ‘be the clue ky which the con- 
struction of quinine from coal-tar products will be even- 
tually achieved. But he takes comfort for cinchona planters 
from two considerations. One is that the synthesis of a 
vegetable substance when effected does not always result in 
its practical commercial replacement. .The synthesis of 
alizarine it is found after gll does not give the dyer quite 
what the madder plant gives him. Artificial quinine then 
may—if ever produced—tprove only of interest to the che- 
mist. His other eonsolation is based on what is said dbove— 
that pharmacy can never dispense with the total aggregate 
extracted products of bark, and the day’may besegarded 
as indefinitely distant when the chemist wilt be able to 
replace these any more than such complexes as ‘the 
contents of our tea- and coffee-pots. _ l 

As to commerce it ïs interesting tò learn that London 
is the most important market for bark, and ‘Paris next. 
We fear, however, from statistics obtained from another 
source, that this country has no corresponding lead in 
the production of the manffactured products, only about 
10 per cent. of the quinine of the world being made in 
England. - Yet Van Gorkom states emphatically that 
“the consumption at the present day of cinchona and its 
alkaloids, merely represents a paltry fraction of the quan” 
tity which will be required to satisfy the prescription of 
humanity in every country, and among all classes and 
races of men”? (p. 236). , 

‘We have left ourselves but little space to notice Prof. 
Fluckiger’s handy and concise work, which, though 
of importance to cinchona planters, is primarily a phar- 
maceutical study of the subject. The bark of Cinchona 
succirubra has been recently adopted as the official bark 
of the German Pharmacopceia—a fact of no small import- 
ance to planters in British possessions, when it is remem- 


Fan. 25, 1883] 


Ce 


NATURE ‘ 


289 











e 

bered how enormous is the extent of its cultivation in 
their hands. It is this fact which has won it its official 
status, as though poer in quinine its: quality is tqlerably 
uniform, and being easily grown its supply can always be 
depended on. Prof. Fhickiger gives a figure of the plant 
as welleas.of Cinchona Ledgeriana—the quinine bark gar 
excellence—and of Remijia pedunculata, one of the sources 
of. the Cinchona cuprea which has of late years been 
poured into European markets from South America. 


a, 
© _ MARINE SURVEYING 


A Treatise on Marine Surveying. Prepared for the 
use of younger Ngval Officers, by the Rev. J. L. 
Robinson, B.A.» Royal Naval College, (London : 
Murray, 1882.) 

HIS bcek has been written apparently with the view 
of enabling young naval officers to cram themselves 
sufficiently to pass the examination in surveying at the 

Royal Naval College, and it must be conceded displays 

considerable industry on the part of Mr. Robinson, who 

has evidently taken pains to go through the examination 
papers on surveying from their commencement, to see 
what questions are usually asked, and in what form they 

could be best answered; and has besides consulted a 

large number of works bearing on suiveying, .a list of 

which he gives at the commencement of his treatise ; but 
we confess we are much disappointed that with such ex- 
cellent materials, so.poor a result should have been pro- 
duced, for, with thg exception of the chapter on tides, 
which in its way is excellent, the work is of very little 
value, and rather reminds us of that treatise of — 
“The young lady of Buckingham ' 
Who wrote about geese and stuffing ’em, 
But found out one day 


She'd neglected to say 
A word in ker book'abcwt plucking ’em.’ 





Mr, Robinson says in his preface.“he has had no intention 
to write a handbook for the use of the practical, surveyor,” 
and that “such an intention might fairfy be regarded 
as an impgrtinence in one who has never been engaged 
in the practigal work of the profession,” but that-he has 
had rather “the examination room and its requirements 
before him.” But did it not strike Mr. Robinson that the 
practical surveyor selected to examine the candidates 
might ask questions ppon which he has neglected to 


touch, and that consequently his treatise might fail to 


ensure success in the “examination room,” notwithstand- 
ing the valuable hints he has received from Staff-Com- 
mander Johnson and his friend of great experience as a 
first-class surveyor? 

The first- chapter consists of extracts from Admiralty 
publications, but we recommend the officers at the college 
to consult those publications for themselves, more espe- 
cially the Admiralty list of abbreviations, as the illustra- 
tions in this work give a poor representation of the 
symbols and signs used by the draughtsman and engraver. 

The second chapter, on the Construction and Use of, 
Scales, and-the sixth, on Instruments, are derivetl prin- 
cipally from Heather, Here again we prefer the original 
to the copy. 

The third chapter, on Laying off Angles, merely con- 
tains a brief description of the methods of plotting angles 





by chords with a small radius. On this we would remark 
that the real value of plotting angles by chords consists | 
in their being plotted with long radii, a$ any practical 
draughtsman coid have informed the author. 

- Th€ fourth chapter is a most elaborate analysis of the 
method of Fixing a Position by Angles, &c, Surveyors 
take sextant angles, principally, to fix their positiofls when 
sounding, and: invariably use the station pointer for that 
purpose; this chapter therefore seems to us to be firing 
a 12-ton gun at a sparrow. 

The fifth chapter, on Charts and Chart Drawing, is 
rather a description of*the method of map construction, 
and contains some mis-statements. Evidently Mr. Robin- 
son is not well acquainted with the mode of constructing 
charts at the Admiralty or by surveyors, as he ‘states in 
one paragraph that circumpolar charts are usually con- 
structed on the, gnomonic projection, whereas we are-not 
acquainted with one Admiralty circumpolar chart on this 
projection, It is true a diagram is published to facilitate 
the practice of great circle saling but no circumpolar 
chart. 

The fact is all marine surveyors project their work on the 
gnomonic projection, and as the smallest scale in use 1s an 
inch to a mile, it is evident that the errors of this projection 
are very slight, as the largest sheet of paper that can be 
worked at conveniently is about six-feet square. ‘When the 
original surveys arrive at the Admiralty the Hydrographer 
decides in what form they shall be engraved and published. 
If the surveys are plans of harbours, they are usually pub- 
lished on the gnomonic projection (as they were origin- 
ally drawn) ; if the survey is of a coast, or to be incor- 
porated in a coast, or general sheet, it is transferred to 
the mercatorial projecticn, for which the meridional parts 
of the spheroid are used. Charts of the circumpolar , 
region are however published on an arbitrary projection, , 
in which the parallels of latitude are drawn as concentric 
circles at equal distances from the pole. 

Chapter seven is on Base Lines. Now base lines are 
principally of use to the marine surveyor as the quickest 
method of starting his work, which, when it extends over 
a large area, almost invariably depends eventually for its 
scales on astronomical observations. 

Mr. Robinson states that it is impossible to fix the posi- 
tion exactly by means of a sextant. Here we must differ 
from him, and will -give one instance to the contrary. 
When the question of the boundary between the United , 
States and British North America was Ylecided, and the- 
49th parallel was fixed on, Admiral Sir George Richards 
then in command of H.M, surveying vessel Pluniper, at 
Vancouver's Island, was directed to ascertain the position- 
of this boundary line on the western seaboard of Noth 
America. This he did with a sextant, and buried a mark 
in the ground on the position of the 49th paralfel as escer- 
tained by himself. The Americans sent a party for the 
same purpose with a zenith sector and altazimuth 
and when they had fixed the position of the 49th parallel 
by these means, the difference between the two results 
was found to be less than 100 feet! It is of course as 
well that nautical surveyors should know the various 
methods employed in obtaining accurate bases for geode- 
tical measurements, but for marine surveying the same 
aicety is not mequired as in measuring the arc of a me- 


ridjan, and it cannot be too often impressed on the mind 
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of the aspirant in surveying that over accuracy (that is ing the barometer at the same time. 


such minuteness as cannot be represented on paper) is 
loss of time. e 

The eighth chaptér is on Triangulation, and is more 
worthy of attention than those preceding. ` If we remem- 
ber 1ightly, there was only one three-feet theodolite, used 
in the Ordnance Survey of Great Britain, which instru- 
ment is the property of the Royal Society. In fact, so far 
as we are acquainted, there are only two three-feet theodo- 
lites in existence, Ramsden’s, and another used in the 
Great Trigonometrical Survey of India. 
_ The observation that very distaft stations are generally 
observed at night is now subject to correction, as the 
heliostadt has rendered it quite as easy to observe by day, 
in fact, in some of our marine Surveys, triangles whose sides 
were 60 miles in length, have been ébtained with these 
instruments, and an eight-inch theo Jolite, with the greatest 
ease. With the eight-inch theodolite, and by means of 
repeating the main angles round the circle, very accurate 
results may be obtained; and the spherical excess has 
to be allowed for, and deducted, in order to make the 
triangles plane, for in all nautical surveys the chord of 


‘ the arc is used both for calculation and plotting. 


The ninth chapter, on Levelling, contains not only an 
account of levelling, but also of obtaining heights by 
means of the barometer and thermameter, but totally neg- 
lects the method in general use by surveyors, viz, by 


angles of elevation and depression with a theodolite, For 


travellers the barometer and thermometer give an ap- 
proximation of the elevation, which is exceedingly useful 
in an unsurveyed district. For work requiring extreme 
accuracy careful levelling is required, but for nautical 
work the principal use of the level is to ascertain the exact 
difference between the zero of the tide gauge and some 
permanent mark on shore, so that a fixed datum can 
always be referred to for reduction of soundings in future. 
The heights of hills are almost invariably obtained by 
angles of elevation and depression, and the results so 
closely approximate to the truth that it is waste of time to 
do more, unless results less than five or six feet in error 
are absolutely requisite. 

The tenth chapter is on Tides, and is, as has been 


_ before mentioned, well worthy of perusal, in fact, it is the 


most complete popular description we remember to have 
seen; and if compiled entirely by Mr. Robinson from the 


books he has consulted reflects great credit on him, and 


we can but wish he had paid the same attention to the | 
other parts of his treatise. 

We think, if we remember rightly, that it was in one of 
the Arttic voyages, that of Sir John Ross, that the in- 
fluence of atmospheric pressuré on the rise of the tide 
was first observed, but the fact is well known now, and is 
always allowed for by surveyors when ascertaining the 
mean level of the sea. This subject is of considerable 


_ practical importance, for it is sometimes the only guide 
` we possess by means of which we can reduce our’sound- 
ings to the same depth as those obtained at previous 


_ epochs. 


For instance, if the datum-mark to which the 
soundings have been referred, has, in the course of time, 
_ disappeared, ‘the surveyor’s first work is to ascertain the 
-height on his gauges of the mean level of the sea. This 
„he does by obtaining day and night “obseryations for five 


or six consecutive high and low waters, carefully regigter- 


° 








Thén meaning 
the results and allowing for the atmospheric pressure, it 
is astonishing Row qosely they agree. The mean level 
having been found, iè is very easy to reduce the soundings 
to the former datum, For instance, if the soundings are 
reduced to low water ordinary springs, and theirerise at 
springs is 16 feet, it is evident that the soundings must be 
reduced to 8 feet below niean level of the sea, to enable 
them to be compared with those previously obtained. 

In his paragraph (201) on tide-gauges, Mr. Robinson 
recommends a string from a float over a pulley, It must 
be either a chain or wire, as a string is far too subject to 
contraction and expagsion from atmospheric changes. 

Self-registering tide-gauggs are, we are glad to say, 
becoming much more commog, than they were, and wé 
trust to'see them established at every important point in 
the United Kingdom. 

The eleventh chapter, on Soundings, may do very well 
to enable a sub-lieutenant to answer some questions in the 
examination-room, but is useless in practice. 

Few surveyors think it necessary tp accurately protract 


on a chart the position of the objects they use for sounding | - 


transits (Art. 210). Often the back mark is too far off 
to appear at all on the sheet, and the farther off it is the 
better, provided the atmosphere is clear; for a front 
mark the first conspicuous object in the foreground is 
seized—a conspicuous tree, the chimney of a house, the 
angle of a hedge, a boat hauled up on the beach,.&c. If 
the back object is sufficiently far off, the lines of sound- 
ings are practically parallel, and the same mark may be 
used for the whole survey. It is als8 requisite to cross 
the lines of soundings, to avoid any chance of error. 
The sounding on the chart depends (1) on the leadsman, 
(2) on the officer fixing and registering, (3) on the tidal 
register, and (4) on the reductions being correctly made. 
Now there may be a mistake in ‘either one of these, and * 
consequently it is advisable to always cross the lines of 


soundings as a check. ,We hawe found that as good a 


method of checking the correctness of the results as any, 
is by running® along the contour lines, as defined by 
soundings obtained at right angles to those lines. 

Another remark on sounding’ we-must also také ex- 
ception to, viz. that (Art. 213) it is usual to make a reduc- 
tion of a couple of feet ‘below low water in doubtful 
cases 

With respect to under-currents, (Art. 221), Mr. Robin- 


` son appears not to be aware of the methods pursued by 


Sir G. Nares in the Challenger, and Capt. Wharton in 
the Shearwater. 

Chapters twelve and thirteen, on Chrondémeters, and _ 
Meridian Distances, are principally derived from Admiral 
Shadwell’s notes*on the management of chronometers, 
and here we recommend ¢he student to the original rather 
than the copy. - 

The method of calculating meridian distances, ex- 
pounded by Dr. Tiarks, and fully explained by Sir 
Chas. Shadwell, ‘is invariably used by nautical surveyors, 
and the results thus obtained ‘have hitherto, closely 
approximated to the later determinations by means of the 
electric telegraph. , ‘ na 

Chapter fourteen, on the method of Plotting a Survey, 


.deals almost exclusively with the small plans, required by 


the examination papers at the Naval College, and as it 
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instructs the student to plot of from the base line (which 
is never done in practice) cannot be recommended. 

The method of plotting adopted in practice is to calcu- 
late out from the bage ling to the extreme points of the 
survey, or to the extreme points that will appear on any 
one sheet of paper, and then to plot zz. Every practical 
draughtsman knows that it is far @asier to, say, “draw'a 
straight line’’ than to do it, and that an infinite amount 
of trouble is saved by plotténg in towards small triangles 
from large, as the errors of the plotter are then being 
constantly reduced, whereas in plotting ow they are 
being continually enlarged. In fact we venture to say 
that no one is competent to write an article on plotting 
who has not been in the habit®of projecting surveys 
for no one else car under8tand the extreme nicety re- 
quired to°make tlfree lites from three stations to ‘the 
same object coincide in one point, 

‘It is possible that Mr. Robinson has compiled this 
work in hopes the Admiralty may order it to be accepted 
as the text-book on surveying at the College. We trust, 


however, that their Lordships may be better advised on | 


the point. , Alreadyewg have one book, ordered to be used, 
which contains a theory on winds, not by any means 
accepted by meteorologists, and this theory has at present 
to be learnt by all the younger naval officers. Now we 
have no objection to any one theorising on wind, or any 
“ other subject, but what we do object to is that a book 
containing such theories should be ardered to be the 
standard work at the colleges, simply because the gentle- ' 
man who wrote it holds, and worthily holds, a prominent 
position there. We think that although theories should 
not be absolutely excluded from textbooks, they should 
deal principally with well-ascertained facts, leaving the 
student to develop for himself a theory from those facts. 
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LETTERS TO THE EDITOR 


[The Editor do& not hold himself responsible for opinions expressed 

by his correspondents. @ Neither can he undertake to return, 

or to correspond with the writers of, resected manuscripts, 

No notice is taken of anonymous communicetions, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of commbnications containing interesting and novel facts.] 


* Natural Selection and Natural Theology 


A PERUSAL of Dr. Romanes’ article on Natural Selection and 
Natural Theology, in the Contemporary Review for October, ' 
1882, suggests a few rémarks upon one or two points, which 
may not be out of į lace. ` 

One would quite agree with Dr. Romanes in “insisting on 
the essentially distinct character of natural science and natural 
theology as separate departments “of human thought,” True as 
that is, in a just sense, how does it follow that there ‘is no 
point of logical contact between” the two? Does this mean 

_that because natural phenomena can be réduced to laws and 
sequences of cause and effect, no legitimate or rational inference 
can be made by the human mind to a causa causarum? It 
would seem so, and that ıt must be so to justify his very thorough- 
going conclusion; (1) That Darwin’s theory explodes particular 
design (which he chooses to identify with special or independent 
creation) ; and (2) that it does not allow us rationally to intro- 
duce the conception of “an ultimate cause of a psychical 
kind pervading all nature,” the theory having ‘no point of 
logical contact with the-theory of design even in tht larger 
sense.” That is, a raison d’étre in particular is proved to be 
absurd; behind all secondary cause, one such may possibly 
exist, but it is not to be legitimazely thenght of ! 

Or does he mean only that Darwin's theory need‘ not, and 





legitimately should not, concern itself with philosophy and 
natural theology? Very well: then let the disciples practise 
what they preach, and ‘imitate their revered master, who was 
content to maintain that species became what they are by 
descent with modification, instead of hy independent creation, 
leaving untouched the question whether or not they were 
desighed to be what they are. If there be “no logical con- 
tact” between Darwin’s theory and the theory of design, then 
this renowned investigator preserved more logical cqpsistency 
than come of his followers : if he refrained because of “‘ the 
essentially distinct- character of natural science and natural 
theology,” and because of his determination to consider only 
the former, he was no less consistent. 

But after all, such questions may be consistent enough, and 
moreover they are inevitable ; and so it is not wonderful that 
they are raised—and not rarely prejudged—on the scientific 
about as freely as on the theological side. l 

Anyway Darwin did not prejudge the question of design,. 
while declining to discuss it, as 1s done, for instance, by the 
dictum that if the species of animals and plants were slowly. 
evolved, the evidence of design has been utterly and for ever 
destroyed, That has been affirn.ed over and over, formerly in 
the main by thé theologians, Lut now, when these have seen 
what it comes to, mainly by the anti-theologians; by both,. 
seemingly, under a misapprehension of the real character of the 
evidence for design. 

Dr. Romanes view is fairly presented in his denial that, 
under our present knowledge, ‘‘the facts of organic nature. 
furnish evidence of design of a quality other or better than any 
of the facts of inorganic nature.” ‘* Or, otherwise stated, there, 
1s nothing in the theory of natural selection incompatible with. 
the theory of theism; but neither does the former theory 
supply evidence of the latter. Now this is just what the older, 
theory of special creation did ; for it would be proof positive of 
intelligent design, if it could be shown that all species of plants 

- and‘animals were created, that is, suddenly introduced into the 
complex conditions of their life ; for it is quite inconceivable 
that any cause other than intelligence could be competent to 
adapt an organism to its environment suddenly.” 

Is the writer of this quite sure that any cause other than intel- 
ligence could be competent to adapt existing organisms to their 
environment gradually? How has the former presumption 
the contrary of which was quite inconceivable—been done away 
with? For this presumption arose, and had its full force under 
the consideration of animals and plants produced by natural 
propagation; and the then irresistible inference of intelligent 
design was drawn directly from their adaptations in themselves 
and to their environment ; whence it was concluded that the 
series of phenomena must have heen instituted somehow and at 


‘ some time or times (.udden creation is no doctrine of natural 


theology) under intelligence. How is this presumption nega- 
tived or impaired by the supposition of Larwin’s theory, that 
the ancestors were not always like the offspring, but differed from 
time to time in small particulars, yet so as always to be in com- 
patible relations to the environment? We do not see how or 
why the inference, which was so cogent, should under the new 
showing become at once irrelevant and out of all logical connec- 
tion with the facts of the case, which guoad design are just what 
they were. Suddenness—if that must needs be entertained—~is 
of course incompatible with the Darwinian yiew, and also with 
the facts as we understanc them; but gradua/ness is in nowise 
incompatible with design. Under the conception of Nature as 
the outcome of Divine intelligence, questions of time and mode, 
of generality and particularity, are well nigh devoideof real 
significance. 
But what may be contended for, and what is probably meant, 

is that natural selection is a rival hypothesis to design, that it 
accounts for all adaptaticns in the organic world upon grown 
physical principles, and so renders the idea of design superfluous, 
as some would say; or, as it is better stated by Dr. Romanes, 
renders the evidence of design from there adaptations of no 
other or better value than that from anything else in Nature, 
So that the argument from teleology ‘‘ must now take its stand 
upon the broader basis of the order of nature as a whole.” This 
last, sensible natural theologians ‘are prepared for. But the 
whole is made up of parts; and it is a whole in which the de- 
signed (if such there be) and the contingent can never be accu- 
rately discriminated, in which, indeed, from the very nature of 
the case, limitation is inconceivable. This need not be wondered 
eat, since we are equally unable to discriminate the two in human 
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actin. -The evidence of design may be irresistible in cases 
whefe we carinot indicate its limits. We ‘can only infer with 
greater or less probability, accordmg to circumstances, and espe- 
cially according toerelation to ends. Better evidence than that 
of exquisite adaptation wf means to ends is, seldom, if ever, 
obtainable of human intention, and in the nature of the case it 
is the only kind of evidence which is scientifically availabfe in 
régard-to superhuman intention. Now if means and ends are 
predicabla of inorganic nature at all, it is only by remote and 


iidirect imphcation; while in organic nature the iaference is | 


direct and unavoidable, With what propriety, then, can it be 
affirmed that’ orgatiic natwe furnishes no other and no better 
evidence of underlying intelligence than inorganic nature? The 
eVidence is ceftainly of#er, and to our thinking defer. 
To make the contrary supposition tepable, 1t must be shown 
_ that natural selection scientifically accounts for the adaptation ; 
that the survival of only the very best adapted, out of the brood 
of more or‘less adapted to the environment at the time, 
gives sufficietit scientific explanation of the adaptability or 
actual adaptation of the organism, Certainly this has not yet. 
‘Been done, and it seems incredible that it ever will be. That 
organisnis have undergone changes as the Darwinian theory 
predicates, and that these changes have been picRed out and led 
‘on by natural selection, seems to me most probable. That the 
,action'of the environment in some wholly unexplained way 
induces organisms to movement and change which would not 
otherwise occur, is also probable; but such change appears to 
be a respoase of the organisms to the physical surroundings and 
stimuli, And this most important factor in the result receives 
zno explanation from the natural selection which operates upon it 
or co-operates with it, Iú other words, real causes have been 
‘a’signed under which, given the requisite changes, the actual 
diversity and adaptations of plants and animals must or may have 
‘come to pass, But none have been assigned under which the 
organisms zust have responded in the ways they do, or have 
responded at all, to the influences of the environment. Yet this 
is the very gist of the matter. The whole tenor of Da:win’s’ 
writings and many explicit statements assure us that he com- 
letely recognised : this distinction, which less exact minds over- 
Jook: If this distinétion is valid, then the conclusion is at least 
emature which affirms ‘that the argument from teleology has 
een dislodged by the theory of natural selection,” and its special 
‘value, as denved from adaptations in organic nature, utterly and 
„fòr ever destroyed.” 3 ASA GRAY 
Cambridge, U.S. 





Intelligence in Animals ; ‘ 


Mr. RoMAnzs remarks in his book that there are few re- 
‘corded instances of intelligence in beats ; the following facts 
may therefore be worth recording :—In the Clifton Zoological 
Gardens there aie two female Polar bears between two and a 
half and.thiee years old, which came here quite young. One 
of these shows remarkable intelligence in cracking cocoa-nuts. 
A nut was thrown to-day into the tank ; it sank a long way, and 
the'bear waited quietly till after some time it rose a little out of 
her reach. She then made a current in the water with her paw, ' 
and thus brought it within reach, This habit has already been 
several times noticed in Polar bears, She then took it on shore, 
and tried to break ¢ by leaning her weight‘on it with one paw. 
Failing in this, she took the nut between her fore-paws, raised 
herself on her hind-legs to her full height, and tsrew the nut 
forwards against the bars of the dgp, three or four feet off. She 
then aga leant her weight on it, hoping she had cracked it; but 
failed again. She then repeated the process, this time success- 
fully. The keeper told me she employed the same method to 
break the leg-bone of a horse. That this is the result of indi- 
vidualeexperignce, and not of instinct, is clear from the fact that 
her companion has not learnt the trick of openmg them thus, nor 
could this one do it when she first came. The method of throw- 
ing is precisely similar to that adopted by the Cebus monkey 
described by Mr. Romanes. . J. G GRENFELL 
Chfton College, Clifton, Bristol, January 15 


` Ona Relation existing between the Latent Heats, Specific 
Heats, and Relative Volumes of Volatile Bodies `- 


e . 
As I do not find that the following.relation between the latent 
heat of evaporation, the expansion undergone in? changing into 


the gaseous state, and the specific heat of a volatile body has” 
s 








been previously pointed out; and as, if verified, it might, be of 
some value in the determination of one or other of the above 
quantities I submit it, not however without considerable diffi- 
dence, to the readers of NATURE. 

Briefly &tated the relati®n stands thus—* i 

The Ñtent heat of gasification at constant pressure of any body, 
divided by the product of the relative volume of the gas and the 
specific heat of the body is approximately constant ; or, if, 

A =: latent-heat of gasifi€tation of any body, ` : 

v = relative volume of the gas; z.e. the vol. of the body on 

assuming the gaseous state compared with its vol. as a 


liquid, 
= specific heat of the body. Then 
> = const. ° 
oxs 


The calculated value of this constant approximates to o'8, as 
will be seen in the followigg table. ` - 
The letters A, v, and s, heading columns 2, 3, and 4, have the 

e 





epee : w 
same signification as above. 
. . a 2 

a Ae T OA paver 
Ether... 0 0.0 u gui 228 1. SIS .. 775 
Carbon disulphide 86°67 414... ‘239 .. ‘890 
Wood spirit we 263°7 651 645. = 628 
Bromine ee 459 we DIO X07. “841 
Oil of turpentine 6873 .. 204 ‘410... °837 
Formic acid ... ... 1690 ... 548 ... '536 0. '575 
Ethyl acetate ... ... 92°6 209%... °527 ... ‘840 
Methyl acetate .... ... 110°2 321 ‘soy... "677 - 
Butyric acid © a 11467 271 503 («8 4T 
Ethyl formate ..  ... 105°3 24 "513 .. ‘BSI 
Amyl alcohol . I21'0 268 "587, "967 
Acetone <. 1297 339 "530... 736 
Alcohol . 208°0 456 547 -833 
Benzene... ue e QU47 .. 282 ... 1305... 821 
Chloroform oe 610, 3187 232... °828 
Perchloride of carbon. 47°0 ... 263 198... "902 
Phosphorus trichloride 51.42 ... 311 "209... "790 
Methyl butyrate 87°33... 273 -- "487 .. 657 
Ethyl chloride ... ... 930 ... 220 2. ‘427... 679 
Ethyl iodide -4687 o BIZ wu. 'I62 . OTF 
Acetic acid oo... IOZ'O .. BTS. 1503}... °303 
Chloride of arsenic ... 46°50, 324 ... 'IJĜ e ‘813 
Tétrachloride of tin... 30°53 ... 237 148 .. *869 
Water... e 6. oe 5370 1612 1'000 ... °333 


It would appear then that the latent heat of a body may be 
considered as approximately proportional to the expansion of the 
body in vaporising and to its specific heat; and that the amount 
of heat required to convert a umt mms of the body at the boiling 
point from the liquid to the gaseous state, is equal to an amount 
of heat which world raise through one degree a quantity of the. 
body in the liquid state which is approximately proportional to 
the expansion undergone by the liquid on evaporating. e 

Tt will be noticed that among the bodies instanced in the table 
there are some which appear to be very far indeed from accord- 
ing with the relationship in question. Notably acetic acid and 
water ; of these, however, water presents so many peculiarities 
that perhaps it may be allowable to consider this as only adding 
one more to their number. In the case of acetic acid it is note- 
worthy that in plotting the curve of the latent heats of the group 
of acids of which acetic acid is a member, Favre and Silbermann 
found an irregularity arising from this body. Itis, at any rate, 
possible that this irregularity may mean an error in the deter- 
mination of the Jatent heat of this body. eer 

Considering the difficulties which attend the accurate deter- 
mination of latent heats, relative volumes, and specific heats 
of the several bodies,-and that, of course, an error in any one of 
these will introduce inaccuragies into the constant, it may well 
be supposed that some, at least, of the variations noticeable in 
the results tabulated arise from inaccurate data. Further, there 
are in many cases two or more distinct determinations of these 
physical properties extant, of which one might be so selected 
in each case as to redtice the variations occurring in the constant 
toa minimum, : F. TRouTON 
» Trinity College, Dublin 





The Gresham Funds ° 


IN an account of a meeting of the Common Council of the 
City of London, held 1&t week, I read in the Zimes that the 


1 Varies with temperature of determination irregularly. 
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Gresham Committee reported that they had agree@ with the 
Mercers’ Company upon a scheme by which the open area of 
the Royal Exchange should be roofed over at a cost of 10,000/ 
Does this mean that the funds of the Greshdm Estate are par- 
ticularly flourishing just now, or that They are to be Durdened 
with a new liability which will indefinitely postpone thè time 
when there may be a surplus to be devoted to that advancement 
of science which Sir Thomas Gresham, had in view in forming 
Gresham College? It is not long since some of tlee bonds, which 
represent money borrowed on thesGresham Estate for the build- 
ing of the Royal Exchange, were advertised for repayment out 
of its surplus annual income, which afforded a hope that a good 
time for the scientific part of Sir Thomas Gresham’s bequest 
might be drawing nigh. The public would be glad to know 
whether this hope is to be falsified or not. W, B. 


January 20 





e 
Siwalik €arnivora 


May I ask space të thank'your correspondents for their answer 
to my previous inquiries concerning collections of Siwalik fossils 
in England, (many of which I have not yet had an opportunity 
of visiting,) and to add that I am now about undertaking the 
description of Sewalik Carnivora for the Indian Government? All 
remains of this order are very scarce, and in general fragmentary, 
and every specimen is, therefore, important. If any specimens 
exist in any provincial collections, T should be very glad of any 
information regarding them, and if possible of the opportunity 
of describing them in my forthcoming memoir. Any specimens 
sent to me, to the care of. Dr. H. Woodward, F.R.S., British 
Museum (Natural History), Cromwell Road, S.W., will be 
thankfully secéived, and duly retumed after comparison and 
description, if necessary. RICHARD LYDEKKER 

The Lodge, Harpenden, Herts, January 17 7 


' 





Earthquakes 


EARTHQUAKE phenomena are extremely rare in this highly 
favoured part of theeworld ; but we had a very decided shake 
near the close of the year.1882. It occurred last night (Sunday, 
December 31) at about five minutes past ten o’clock, Halifax 
time, as nearly as can be determined at present. My observa- 
tion was made at Lucyfield, ten miles north from the city of 
Halifax ; the house stands on a rounded hill formed of unaltered 
drift, overlying slate rock, and at an elevation of about 350 
feet above sea-level. Ta’ 

The air was perfectly still. Thef was a sudden rumble as of” 
heavy: waggons ona hard rgad at some little distance, then the 
sound became louder, I may say deafening, as of heavy loaded” 
waggons running close to the wall; or of a hegvy railway train 
running through a reverberating cutting ; then the noise seemed 
overhead as if caused by rolling heavy furniture on the upper 
floor ; thee was a slight vabration of the building, as if some- 
thing large and heavy had struck the roof, icicles fell from the 
eaves, fragments of plaster fell down behind the lathing of 
the walls, and there was a sound like a sudden gust of wind upon 

-the windows and walls outside (there was no wind however), 
Suddenly noise and vibration ceased, and all was perfectly still. 
Passing outside, to lookefor some cause for these remarkable 
phenomena, nothing particular was noticeable. The country 
was covered with a thick white mantle of snow, the air was per- 
fectly calm, there had been no rain drops, nor hail, but a faint 
flash of lightning (unaccompanied*by thunder) occurred about a 
minute and a half or-two minutes after cessation of the shock. 

. For two or three days prior to the shock, the temperature did 
not fluctuate much. The thermometer stood at zero centigrade 
(32° F.) at sunset on the 31st and has not varied much since ; it 
was within a degree of the same af sunset of the previous day, 
but went downat night, rising again in the morning. ` Dunng 
the day (31st) the sky was clear with some light fleecy clouds, 
wind northerly, bnt veered round to sonth-west' about sunset, and 
the sky became overcast with clouds ; later the clouds seemed to 
clear away, but the air became foggy, and was so at the time of 
the shock. (About Truro Iam informed the sky was ‘‘clear, 
and starry.”) The air had been in a highly electrice state during 
the afternoon and evening. 

The earthquake shock lasted, as nearly as I can compute from 
recalling circumstances, something less than a minute, certainly 
more than half a minute, but probably not more than a whole 


one. .I cannot indicate with any degree of certainty the direction i 


. 
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of oscillation; so far as .a retrospect of circumstances and 
sensations indicate, the apparent movement was from south-west 
to north-east. 7 7 < - 

` Most persons in the city of Halifax to wham I have spoken 
to day observed the shock more or less distinctly, but it does not 
appear to have been nearly as violent in the city as in some other 
place& I ascertained from the conductor of the morning railway 
train that the shock was felt more or less severely all along the 
journey traversed by his train this morning, viz. from g['rutro to 
Halifax, a distance of sixty-one miles. At Shubenacadie, nearly 
thirty miles from my point of observation, flower-pots in the 
railway station house were toppled over on the window-sill 
and rolled upon the floor. 

I have jotted down these particulars, thinking they may possibly 
prove of some interest if compared with the observations of 
others at different points. ° GEORGE LAWSON 

Dalhousie College, Halifax, Nova Scotia, January 1 - 





A SHOCK of earthquake was felt in this district on Tuesday, 
January 16, about 5 3.m. Comparatively few persons perceived 
it, but to those who did it was a striking phenomenon. The 
following repo% has been handed to me by a trustworthy 
observer :— bse 

“ About 5 p.m. on Tuesday, January 16, I was standing in a 
room, leaning against the foot of an iron bedstead, and facing a 
window, in front of which, on a table, was a cage containing one 
of the smal] African parrakeets known as love birds. The room 
was perfectly quiet, when this bird, which had settled itself for , 
the night, surprised me by craninz out its neck and flattening its 
plumage with every appearance of alarm, without any sound or 
movement on my part, or anything in the room which could 
possibly have -frightened it, Immediately afterwards the iron 
bedstead I was leaning against, as well as the floor, ‘trembled , 
sufficiently to make me wonder what on earth was going on, 
especially as I heard no sound sufficient to account-for it, The 
trembling ceased in a few seconds, and, while I was still won- 
dering, returned in a greater degree than before, lasting this time - 
about five seconds. The feeling I experiensed was similar to 
that of standing on a bridge while a load was passing over. The 
second time I speedily came to the conclusion that it was caused 
by an earthquake.” GEORGE F. BURDER 

Clifton, January 20 
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I SHALL feel obliged if you will put on record in your columns 
that an earthquake was felt at Hastings by my sister and myself 
in separate rooms, on Tuesday morning last, the 16th inst., at 
9} minutes past g a.m. The undulatione were between E.S.E. 
and W.N.W., and lasted about 4 second:, ; 

: j 3 R. H, TIDDEMAN 
H.M. Geological Survey, 28, Jermyn Street, S, W., Jan. 20 





The Sea Serpent ; 


BELIEVING it to be desirable that every well-authenticated ' 
observation indicating the existence of large sea serpents should 
be permanently registered, I send you the following particulats. 

About three p.m. on Sunday, September 3, 1882, a party of 
gentlemen and ladies were standing at the northern extremity of 
Llandudno pier, looking towards the open se@ when an unusual ` 
object was observed in the water near to the Little Orme’s Head, 
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travelling rapidly westwards towards the, Great Orme.’ It 
appeared to be just outside the mouth of the bay, and would - 
therefore be about a mile distant from the observers. It was. 
watched for about two minutes, and in that interval it traversed , 
about half the width of the bay, and then suddenly. disappeared. 
The bay is two miles wide, and therefore the object, whatever it 
was, must have travelled at the rate of thirty miles an hour, It 
is estimated to have been fully as long as a large steamer, say 


700’ feet ; the rgpidity of its motion was particularly remarked as 


being greater than that of any ordinary vessel. The colour’ 
e 
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appeared to be black, and the motion either corkscrew like or 
snake-like, with v rtical undulations. Three of the observers 
have since made sketches from memory, quite independently of 
-the impression le% on their minds, and on comparing these 
sketches, which slightly waried, they have agreed to sanction the 
accompanying outline as representing as nearly as possible the 
object which they saw. The party consisted of W. Barfoot, 
J.P. of Leicester, F, J. Marlow, solicitor, of Manchester, Mrs, 
Marlow, end several others, They discard the theories of birds 
or porpoises as not accounting for this particular phenomenon. 

i F. T. Morr 

Birstal Hil, Leicester, January 16 





A Novel Experiment in Complementary Colours, 


THE old maxim of an adjacent gray in order to give visibility 
to a complementary colour seems to hold its ground. Mr, 
Charles T. Whitmell puts it. very clearly when he alludes to 
“the advantage of a reduction of brightness to a level com- 
parable with that of the existing colour.” , 

Mr, Whitmell will find, I think, that this brightness may be 
still further reduced below the level of the existing colour. This 
may be shown by-one or two remarkable experifhents with light 
admitted through a small needle hole the one-fiftieth of an inch 
in diameter, made through the bottom of a half ounce pill-box 
painted inside with Jampblack. On placing a sheet of white 
paper on the table at night in a room lighted with ordinary gas, 
and looking through the small hole with one eye; doth eyes being 
open, he will see on the paper a disc of a-beautiful cobalt d/ze colour, 
evidently the complementary of the yellow ligkt of the gas. On 
examining the sky'in the same way in the morning, there will be 
seen, especially if the weather is dull and hazy, as it has heen of 
late, a disc' of a primrose yellow colour, the complementary of 
the blue sky, which, although invisible, is still making its im- 
pression on the sensitive retina. Later on-in the day, between 
five and six-o’clock, when the weather is murky, the disc has a 
well-marked pink colour, the atmosphere being evidently tinged 
with dark green. Thee several results I have witnessed from 
day to day for the last fortnight, and they have been verified by 
others to whom I have shown them, But when the sky 1s very 
blue and clear, there is seen, for obvious reasons, a blue dise 
only. š i 

In the above experiments there is the curious anomaly of 
having one eye impressed with the exciting colour, the other 
with its complementary. oy JOHN GORHAM 

Boidyke Lodge, Tunbridge, January 20 i 


The Projection of the Nasal Bones in Man and tbe Ape 


IN my letter in the last number of NATURE (p. 266) the walls 
of the human nose were carelessly ascribed to the elevation of 
the #e-maxillary bones. This is not the case. It is only in the 
ape and lower animals that the ascending processes of tke pre- 
maxillary assist in forming the external nose-case, or muzzle, 
above the nostrils, The frame-work of the rose in the lower 
types of the negro seems, therefore, in this respect, to differ 
more from the nose-case of the ape, than it does owing to any 
great development of the nasal bones, 

I take this opportunity to mention that the woodcut of the 
embryo, which Iereferred -to, appeared firt in Quaiu’s 
‘ Anatomy.” Also, the quotation about the nasal bones of the 
orang, I have since found from my notes, to have been derived 
from Prof. Mivart’s ‘‘ Man and the, Ape.” 

Januarf 22 J. PARK HARRISON 


HOVERING OF BIRDS 





THS problem, to account for the phenomenon of the 


motionless hovering of hawks and other birds in 
mid-air, was the subject of correspondence in NATURE, 
vol. viji. pp. 86, 324, 362; vol. ix. p. 5; vol. x. pp. 147, 
262: vol. xi. p. 364. The only plausible explanation 
advanced (by Joseph Le Conte, vol. ix. p. 5, and pre- 
viously by the present writer, vol. viii. p. 362) was that 
the birds take advantage of slant upward currents of 
wind sufficiently strong to neutralise the force of gravity. 
But the arguments brought forward in support of this 
explanation were perhaps not quite conclusive, for lack 


of a sufficient series of observations. , 
e 
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During fhe past six years I have noted such instances 
as I have chanced to witness in the course of a wandering 
occupation, and gow offer the results as a further contri-, 
bution tgwards the solution of the question. 

I may state at once that in ‘every case where I have 
seen a bird hovering, the following three conditions have 
obtained :— i - 

(1) There was a fresħ wind blowing. 

2) The bird was facing tke wind. 

i Beneath the bird there was a steep slope of ground 
facing the wind. : 

The particular localities in which I have observed the 
phenomenon are the following :— i 
(1) 1877, September 17.—Driving from Aberayron to 
Llanrhystyd (Cardiganshire). Wind W.N.W., moderate. 
Cliffs facing N.W. Gulls under cliff top, below road. in 


poise. Hawk under hill tep, aboye road, in perfect 
poise. i © s _¢ 
(2) 1877, October 13.—Approaching Llantrisant town 


(Glamorganshire) from Llantrisant Junction. Wind S.W., 
moderate. Hawk over S.W. slope, barely poling, partly 
fluttering, tail plainly brushed up. o 

(3) 1877, October 14.—Llantrisant (Glamorganshire). 
Wind S.S.W. Rooks upborne, above S.S.W. slopes of 
hill with entrenched-fort (Caerau) 

(4) 1877, October 20,—Cliff facingeS. 
and Caswell Bays, Gower’ (Glamorganshire). 
crows upborne. Wind moderate, S.5.W. 

(5) 1877, October 21.—Cefn Bryn, Gower (Glamorgan- 
shire), facing S.S.W , climbing from Reynoldstch. Rooks 
upborne. Wind strong, S. by W. f 

(6) 1879, October 17.—On road from Llantrisant to 
Pontypridd (Glamorganshire), Wind W. Rooks up- 
borne over slopes facing W. 

(7). October-28.—Killay, near Swansea (Glamorgin- 
shire). Hawk poised above hill-side facing N.E., to the - 
west of Killay railway station. Wind N.E. I was almost 
under the bird, and could see the conduct of- wings and 
tail suiting the ripples of wind. ; 

(8) 1879, Movember 5.—Near Merthyr Tydfil (Glamor- 
ganshire), Hawk poised over N. slope of hill above (to 
S. of) tunnél on Merthyr-Abernant Railway. Wind N. 

(9) 1880, March 13,—Near Penally (Pembrokeshire). 
Sea-gulls, rooks, and jack@aws upborne ands floating with 
wings outstretched all along cliff line facing S., between 
Penally and Lydstep, Wind S., full on cliff from the - 
sea. Gulls up ¢0 200 feet above cliff edge. At greater 
height and inland, they were flapping. Different be- 
haviour of rooks over inland northern slope. 

Further on, over caves at north end of Lydstep Sands, 
hawk poised for 1 min. and 14min. at a time, just over 
cliff line, in teeth of wind off sea. i 

(10) 1880, March 17.—Near Cardiff (Glamorganshire). 
Hawk poised about 10 or-12 feet above railway embank- 
ment facing E.N.E, (20 or 25 feet high) of Llandaf and 
Penarth line, near Ely Station. Wind E. - 

(11) 1880, March 27.—Gulls uplifted over E. scarp of 
Beachy Head Down (Sussex). Wind E.N.E. : 

(Same day)-——Over N.E. slope of Lighthouse Down. 
Bevy of eight gulls, all in perfect poise, immediately over 
edge of cliff. Š 

(12) 1880, August 8,—Wells next-the-sea (Norfolk). 
Wind N.W. Hawks poising over W. slope of sea-wall, 
and over N.W. slope of sand-hills (projecting from the 
main line of dunes that runs east and west), and trying 
unsuccessfully over railway embankment which runs 
N.W. and S.E. ai ' Í 

In several of the instances here recorded I was near 
enough to see that the bid was delicately adapting the 
slope arfd spread of its wings to the momentarily varying 
inclination and force of the wind. Among the sand- 
hillocks near Wells, ôn the Norfolk coast, I succeeded in 
approaching, under coer of ridges and long grass; with- 
in about ten yards of a hovering hawk, and saw the 


between Longland 
Gull and 
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posture of the bird very well for a few seconds, till be 
became aware of my presence and dashed away. I was 
much struck by those instances in whichthe obstacle that 
caused the upward Slant óf the wird was only a ‘sga-wall 
or a railway embankment, and especially by the critical 
case (No 12) where the bird was evidently baffled because 
the wimd Jay along the embankment, not against it, and 
therefore gave no upward current. ? 

My list includes four case$ (3, 4, 5, 6) of rooks and 
gulls “up-borne’’ on outsPread wings, under conditions 
similar to those present in hovering—-cases that could not 
be explained by any theory of wés viua, but clearly in- 
volved an external mechanical force, which could only be 
that of the wind, sustaining and uplifting the birds. The 
close relation between the “up-bane” and the “ hover- 
ing” action was evident in gase (9) where the gulls, &c., 
were up-borne and Sailing, while the hawk was poised 
and motionless, , 

These observations, as far as they go, appear to indi- 
cate plainlythe law which governs the phenomenon in 
question. I think they strongly confirm the theory 
already advanced, that the bird in hovering 1s upheld by 
a slant upward current of air. A strong wind pressing 
against a slope of ground is necessarily thrown into a 
slant upward current, “as slopes a wild brook o'er a 
hidden stone.” There may be a downward eddy if the 
slope is precipitous, as one may often feel at the foot of a 
high wall, but the main stream of the air for some con- 
siderable height above the slope is forced to take an up- 
ward slant, with increased velocity, in order to surmount 
the obstacle in its path. 

Given such a slant upward current, it is easy to see 
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that a bird, with the exquésite muscular sense that every 
act of flight demands and denotes, might so adapt the 
balance of its body and the slope of its *ving-surface to 
the wind as to remain motionless in relation to the earth. 
The slope of the wingssurface should divide the angle 
between the horizontal and the direction of the slant 
wind-current in such proportion that, if the air were at 
rest, the bird, under the action of gravity, would float for- 
wards, downwards, on outspread wings, with exactly the 
same velocity as that of the wind (in which it remains 
motionless) and in e&actly the opposite direction. The 
mechanical conditions are identical in the two cases, 
whether we consider the air at rest and the bird floating 
through it, or the bird at rest and the wind rushing under 
it. In either case the bird has reached, and maintains, 
its maximum velocity, due to gravity, compatible with the 
resistance of the air, which resistance is the same in both 
cases. 

I have heard it objected that the mechanical conditions 
are not the same in these two cases, because in the one 
case the bird has momentum, in the other not. Need it 
be said that momentum is a purely relative possession, 
just as velocity is? In each case the bird has the same 
velocity, and therefore the same momentum, relative to 
the air. The mechanics of the situation, as between bird 
and air, are not affected by the possession or® loss of 
velocity (and with it momentum) relative to the earth. 

Perhaps the feasibility of the thing may be best shown 
by a simple diagram, Let A B reptesent the slope of the 
bird’s wing (viewed from the right side), dividing the 
angle between the horizontal, Ac, and the direction of 
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the wind, DA. Draw BD at right angles to A B, and take 
AD to represent the force of the wind. Then DB and 
BA will represent the force of the wind sesolved perpen- 
dicular and pargllel to the slope of the wing AB. The 
resolved part, BA, meeting only the resistance of the 
bird’s head and shoulders and front edge of the wings, 
tends not strongly to push the bird ın the direction, BA, 
that is, backwards and a little upwards. But the tesolved 
part, D B, which meets the full area of the outspread wings 
and tail, tends powerfully to push the bird in the direc- 
tion D B, that is, upwards and a little forwards. Then all 
that is required to keep the bird at rest is that the effect 
of the forward force exerted by DB should balance the 
effect of the backward force exerted by BA (both being 
resolved vertically and horizontally), and that the great 
upward force exerted by D B, together with the small up- 
ward force exerted by BA should exactly neutralise the 
downward force of gravity. 

The only difficulty in the way of the slant-upward- 
current theory lies in the statement of the Duke of Argyll 
(NATURE, vol, x. p. 262) that “a hundred times’’ he has 
seen birds hovering “when by no possibility could any 
upward deflection of the wind have arisen.from the con- 
figuration of the ground.” My own observations testify 
so consistently in favour of slant upward currents that I 
feel justified in asking for more precise information con- 
cerning the instances alluded to by the Duke of Argyll, 
before relinquishing the theory which I hold. Wherever 
I have seen a hawk trying to remain in one position over 
a plain or slightly undulating ground, the feat has only 
been accomplished by continued vibration of the wings. 

The problem of the ‘‘soaring” of birds introduces 
other conditions, which require separate consideration, 
though I beleve it will be found that the two phenomena 
of “soaring” and “hovering” depend upon essentially 
similar causes. ` 

(By the bye, does not the provincial name of one of.the 
hawks, the “ Windhover”’ record the constantly observed 
dependence of the act of hovering on the wind ?) 

HUBERT AIRY 








THE LATE EDWARD B. TAWNEY 


BY the death of this young naturalist English geology 

has lost one of its most enthusiastic and cultivated 
students. Hardly beyond the threshold of his career, he 
had already gained for himself a notable place among the 
geologists of this country, and his friends augured for him 
a future of distinction and usefulness. But in the fulness 
of his promise and in the midst of his work he has been 
struck down so suddenly that few of his friends knew he 
had been ailing until they were shocked and saddened by 
the news of his death. 

Born in 1841, he was the third child of the Rev, 
Richard Tawney, Vicar of Willoughby, Warwickshire, 
who had gained a distinguished place at Rugby, and had 
been a Fellow of Magdalen College. On the death of his 
father, young Tawney was placed under the care of his 
guardian, Dr. Bernard of Clifton, and received his early 
education there, During these years he seems to have 
acquired a bent towards natural science mainly through 
the influence of Dr. Bernard and Dr. Fox of Brislmgton. 
He was eventually enabled to gratify this inclination by 
attending the courses of instruction at the Royal School 
of Mines, Jermyn Street, from 1860-63, where he greatly 
distinguished himself. He gained a Royal Scholarship, 
Duke of Cornwall’s ‘Scholarship, the De la Beche Medal 
for Mining, and the Edward Forbes Medal for Natural 
Science, and took Associate’s diplomas in the Mining and 
Geological divisions. » 

With the training in scientific methods thus obtained, 
he soon betook himself’to original research, gaining 
experience By excursions at home and by travel abroad, 
IA 1872 he accepted the offer of Assistant Curator of the 
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Bristol Museum. With characteristic energy be at once set 
to work, re-tableting. re-arranging, and naming the geo- 
logical collectioy, taking care to have gaps in the series 
filled up, and making ,the museum really serviceable for 
purposes of instruction. Six years later, in the early pait 
of 1878, he received the appointment of Assistant Curator 
of the Woodwardian Museum, Cambridge. He soon 
made hie mark there, as was acknowledged in the follow- 
ing year by the bestowal upon him of the honorary M.A. 
degree. His indefatigable industry and wide range of 
acquirements so peculiarly fitted him for this position, 
that his death must for some time to come be an almost 
irreparable loss to the University. ` 
Looking over his published papefs one cannot but be 
struck with his versatility. At one time we find him 
discussing the Rhoetic beds of South Wales, at another 
dealing with that vexed question of Alpine geology—the 
position of Terebratula diphya, From, Devonian fossils 
he passes to the description of new species of Oolitic 
gasteropods, or to the Cretaceous Aporrhaidz,. or to 
Paleozoic star-fishes. Hecould enter minutely,into, the 
stratigraphy of the Isle of Wight Tertiary strata, and 
with not legs energy and clearness of insight described 
the microscopic structure of the crystalline rocks of 
Wales, |, Well versed: in the Continental languages,. he 
kept himself abreast of the foreign. progress of „hbis 
favourite science. , Nor 'were his tastes wholly scientific. 
He delighted in Piers’ Ploughman and the Niebelungen- 
lied. What. he might have done who may guess? That 
with his feebleness of constitution “he should have been 
able to- accomplish* so much, shows how ardent was his 
love of nature and how indomitable his spirit of inquiry. 
His devotion to truth and abhorrence of everything 
savouring of insincerity or sham led him to speak out 
freely.and uncompromisingly, But no one could mistake 
the honesty of his purpose, 
REMARKS ON ‘AND OBSERVATIONS OF THE 
METEORIC. AVRORAL PHENOMENON OF 


NOVEMBER 17, 1882 
T HE interesting meteoric phénomeron seen in England 

during the-aurora' of November 17 last, -has induced 
me to.endeavour to find the true path of that object. 
Though I have spent much time in applying the method 
given by Prof. E. Heis in his “ Periodischen Sternschnup- 
pen,” I- have got no father than -the point to which 
Mr. H. D. Taylor has brought us, the observations 
being in no way capable of ccmbinating. In fact, when 
seeking the lines of, intersection, formed by the different 
planes of the great circles, wherein the apparent path 
was seen, with the mean horizon (say the plane of 
a common map), these lines have but little tendency to 
converge to the same point. Therefore the methced of 
Mr. Taylor seem# to me the most convenient. When the 
object has followed a straight line, all the places where it 
was seen passing just before the moon, must lie in a plane 
containing the true path ang the moon. This plane 
must cut the plane of the map in a straight line, 
Now the four places where observers saw the meteor 
before tke moon’s disc are :—Wocedbridge, near Ipswich, 
Lincodn’s Ina Fields (London), Windsor, and Ramsbury, 
near Hungerford, fulfilling, by no means, the above-men- 
tioned condition. Nevertheless the most probable direc- 
tion of this line seems to be that accepted by Mr. Taylor, 
N.E. by E-S.W. by W. (astronomical), because this is 
the general direction of the lines of section, given by 
the great circles, menticned above. Here it is to be 
remarked that when the meteor was seen from’ S.E. 
to S.W. (as in the case at York), but at some height 
(here 19°) above the horizon, the intersections bf the 
apparent path with the horizen may lie near E. and W. 
(here, according to the observation of the m@teor passing 
6° below the ‘moon, at 12° south of E.).); We give hare 
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- ; i ; a 
bearings as seen from the different places, taken directly 
from the communications, or deduced indirectly from 
them :— ° 


b . p- 
Streęt ‘3 scuth of Legds) a a. 38.B.-S.W, 
Ciifton (Bristol) see le oa E 18° NL-W, 18° S, 
Greenwich oa 0. wae cee ae) ELNEL~ (?) 
Guildown (p. 149) -e -9 «. «. E.-W, (nearly)e 
Bedford E a £2849 Coase cee S.E.-S.W. 
Clevedon (p. 100) ie Sia N. 70° E, )-S. 70° W. 
Cambridge... n. ua af E.-S.S.W. - 
York (H, D. Taylor) E. 12°S.-W. 12° N. | 
Woodbridge a ets E 10° N.-W; 10° 8. 
Windsor E-W. > 
Coopers Hill S.W. 
Ramsbury ae loe ate ? 
Lincoln’s Inn Fields @... EW. 


Now we can add to these* English observations! two 
others made in the Netherlends.« $ 

1. Prof T. A. C. Oudemans gives in the Utrecht News- 
paper (No. 318) the following (translated) description :— 
“At 6h,” 23m. (6h, 24m..Greenw. .T.)' a ‘feather-like 
appearance, resembling in the beginning a brilliant 
comet, formed suddenly in the eastern part of thé heavens, 
the end being just béfore Aldebaran. Within two minutes 
this feather had prolonged itself abqve Saturn, through 
the Pegasus quadrate, and ‘southeof the three Eagle- 
stars, the eat or following end, ‘shortening, whilé. the 
other or préceding end advanced. ... . When this ‘arch 
had obtained’ the length of ço” (which lasted, but a few 
seconds) a separation was made in thé middle of its 
lerigth, where the arch had a breadth of about 3°. This 
separation had a length of about 10° and a breadth of: 4°, 
and was pointed at the ends. At 6h. "25m. this arch 
disappeared wholly in the west.” Prof. Cudemans says 
further that the great.circle of the’ apparent path inter- 
sected the equator at 110° and 290° gf right ascension. 
This gives me, combined with the position of Aldebaran, 
a direction in the horizon of E..20° N.-W. 20°.S. 

2. Mr. P. Zeeman observed the same phenomenon at 
at Zonnemaire, near Zierikzee (51° 42’ lat. and 57’ W. 
Amsterdam). He wrote me the foilowing-on November 
Ig and 24:—‘About 6h. 20m. (I saw) a magnificent, 
splendid white arch, beginning a little noith of east, and 
prolonging itself to south-west, but in the meantime 


| shortening at the east end and disæppearing in a very short 


time.” Mr. Zeeman declares in his second-letter that this 
arch went thrdugh Aldebaran; and through a Pegasi. 
This gives me a horizontal bearing of E. 20° N.-W. 20 
S, as the observations of Prof. Cydemians gives also, ~ 
Thus we find these two Dutch observations (unhappily 
the sky in Groningen had just, at 6h. 1m. Greenw. /T., got 
cloudy, the aurora being very splendid before) supplement 
and confirm the greater part of the English observations, 
Only the:phenomenon seems to have been of -greater 
apparent size, and therefore nearer to the observer. The 
separation by an obscure streak seems not to have been 
visible in England, perhaps from the change of its 
relative position. a i . i 
The conclusion to which we come after. all, regretting 
earnestly the want of French observations, is that we have 
here probably a meteoric object, moving, according to the 
calculations of Mr. H. D. Taylor (vol. xxvii. p. 140), with 
great velocity through the upper strata of the atmosphere 
and at the same time of auroral character, as the spectrum 
observation of Mr. Rand Capron (vol. xxvii. p. 84), makes 
out beyond any doubt. The separation and the feather- 
like forms, observed at Utrecht, make it probable that it 
was a mass of nieteoric dust, passing through our atmo- 
sphere like an accumulation of httle shooting stars. In 
this way the phenomenon of November 17 brings a confir- 
maticn of my own theory of auroræ, proposed by me in 
the “ Appendice alle Mémorie della Società degli Spettro- 
copisti Italiam,” 1878,Vol. 1i ,and received with sympathy 


z Will Mr. W, M. Flinders Petrie be so knd as to tell us where we 
can fine the Swedish observation mentioned by him, vol, xxvii, p, 140? 
e 
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by, many of the German and Dutch astronomers; but as 
it seems little known in England, though referred to 
by Mr. Rand Capron on p. 64 of hts beautiful work, 
“Aurore.” In this theory mos} of the probgrties of 
auroræ are deduced from cosmic dust entering into the 
atmosphere of the earth. I take the liberty to direct 
attention to the unexpected &rgyment, that the brilliant 
object of November 17, 1882, has broughf forth in favour 
of my “Théorie Cosmique,” to which I had already the 
opportunity to refer in fhis Journal in my article “Cn 
Dust, Fogs, and Clouds” (vol. xxiii. p. 195). 

Furthermore, I think that this object is not the only 
example of such a phenomenon. On November 2, 1871, 
there was seen in Groningen and several. places of 
Germany a strange, brilliant ara, striped parallel to its 
well defined sides and chagging its curve during its two 
hours of existence.° The beginning of the phenomenon 


(of which I gave a description in the Dutch journal /sés) 
was seen by a student, Mr. Gratama, like an elliptic 
patch of light round the Pleiades. Dr. Vogel, who ob- 
served the same arch at Bothkamp, determined its auroral 
chagacter by the spectrum, Otherwise it resembled 
very much the bright spur of a gigantic meteor or fireball, 
Also it disappeared slowly, beginning at the east end, 
as the illustration shows. A faint aurora, With dark 
segment, was visible in the north. The height of this 
arch was calculated by me approximately at 127 kilo- 
metres or 79 miles. I think that the only difference 
between these two feather-like phenomena of November 2, 
1871, and of November 17, 1882, consisted in the different 
apparent velocity and in the greater mass of meteoric 
dust, forming in the case of November 17, 1882, but a 
short, and in that of November 2, 1871, a very long train 
of incandescent matter. It must be remembered here 





Auroral Arch, observed November 2, 1871, at Gronirgen (Netherlands). 


that the tails of great firebalfs remain visible for half an 
hour or more (see e.g. the article of Mr. Branfill, vol. 
xxvii, p. 149). In NATURE, vol. xji. p. 330, is to be 
found a description of similar arches, seen at Fremantle 
in Australia by Mr. Lefroysin presence of the meon, 
which was obscured by one of them. 

This leads us to a question, touched by Mr. Back- 
house, NATURE, vol. xxvii. p. 198, that of the halos seen 
in Siberia (by Von Wrangel, I believe), when an auroral 
beam was in front of the moon. I watched in vain if such 
an event should perhaps occur November 17 last, but Mr. 
Zeeman, whom I have cited above, secms to H&ve been 
so happy as to have seen a white and bright auroral 
cloud floating over the moon’s disc‘at 5h. 47 (local time), 
giving the common interference®phenomena. It is un- 
necessary to remark, that these phenomena can be® 
formed by all kinds of dust, formed of nearly equal 

. 


particles, and that the? in no way requires ice-par- 
ticles. On my inquiry why the observer could decide 
that it was not a ccrrmon cloud, he brought forward the 
followirg arguments :—(1) Its great brightness; (2) its 
transparency to the starlight; (3) its very great velocity, 
unusual in commen clouds. 

Returning to the meteoric phencmena, visible simul- 
taneously with auroræ, it seems that such phenomena 
were seen during the marvellous aurora of January 
7, 1831, described in Poggendorff’s Annalen of the seme 
year. We read (p. 440) that Bergrath Senff, in Colberg, 
at 6.30 o’cleck, saw above the west horizon a bright 
yellow streak, rising upward with a commen cloud- 
velocity, passing at 30° N. Zen. D., and forming an arch 
from W. to Œ., Leginning to disappear from the west end, 
almost at fre seme moment that it reached the east 
hwrizon. Atp. 458 we sce that Prof. Rudberg, at Upsala, 
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December 7, 1830, saw a very bright patch of double the 
dimensions of the moon’s disc, moving with great velocity 
behind the conwmon auroral beams. Further, Prof. 
Bischoff, in Burgbrohi {p, 461), observed, on the occasion 
of the aurora of January 7, 1831, a moving cloud as bright 
as the milky way, from E. to W., in five minutes. Prof. 
Moll saw, in Utrecht a similar object, rising from N.E., 
through fhe Pleiades, to S.E. (5. W.?). Similar observa- 
tions are to be found during the same aurora, p. 471 (one 
advancing arch), p. 472 (four similar arches, and a dark 
streak). 

In several articles on the aurora of November 17, 
1882, the height of aurora is spoken of. Mr. W. M. 
F. P. (p. 173) says that the strange object observed is 
physically impossible to auroral nature, because of its 
height of about 170 miles. It was already observed by Mr. 
Backhouse that aurora: are often observed at very great 
heights. The same is also the case with shooting stars. 1 
take the liberty to refer once again to an article of mine 
in this journal entitled “‘ The Height of the Aurora,” where 
I refer to the beautiful determinations by Prof. Heis 
and Dr. Flégel, published in the Zedtschrift der Oesterr. 
Gesellsch. J. Meteor., vii. p. 73. The heights were found 
from ‘10 to 100 geogr. miles (46 to 461 Engl. miles). Dr. 
Sophus Tromholt: found, besides apparent low heights 
of some aurora: in Norway, the height of that of March 
17, 1880, to be 17 geogr. miles (“ Wochenschrift redigirt,” 
von Dr. H. J. Klein, 1880, p. 172). Prof. Galle of Breslau 
calculated by his method, described in the Zeitschr, J. 
Met, vii. p. 73, and in the Asir, Nachrichten, Bd. 79, 
No, 1882, 40 to 6o geogr. miles, and I found for the 
great aurora of May 13, 1862, 59 geogr. miles. 

H. J. H. GRONEMAN 

Groningen (Netherlands), January 14 
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NOTES 


THe Council of the Institution of Civil Engineers have 
arranged for the delivery at the Institution of a series of six 
lectures, on the Applications of Electricity, on the following 
Thursday evenings, at 8 0’clock :—February 15—The Progress 
of Telegraphy, by Mr. W. H. Preece, F.R.S., M.Inst. C.E. 
March 1—Telephones, by Sir Frederick Bramwell, F.R.S., 
V.P.Inst., C.E. March.15—-The Electrical Transmission and 
Storage. of Power, by Dr. C. William Siemens, F.R.S., M. Inst. 
CE. April 5—Some Points in Electric Lighting, by Dr, J. 
Hopkinson, F.R.S., MInt, C.E. April 19—Electricity 
applied to Explosive Purposes, by Prof. F, A. Abel, C.B., 
F.R.S., Hon, M.Inst. C.E. May 3—Electrical. Units of 
Measurement, by Sir W. Thomson, E. R.S., M.Inst, C.E. This 
is an excellent step which. the enterprising Institution has taken, 
and we are sure wil] be productive of good both to science and 
to engineering. 


Mr. Ernest H. GLAISHER, §.A., Trinity College, Cam- 
bridge, fas been appointed Curator of the British Guiana 
Museum, George Town, Demerara. 


Mr. W. H, WBITE, one of the Chief Constructors to the 
Navy, has resigned his. position to take up a managerial appoint» 
ment in the firm of Sir Joseph Whitworth, 


AN interesting boring through the chalk is now about to be 
resumed at Southampton, At the last meeting of the lritish Asso- 
ciation a paper by Mr. T, W. Shore and Mr. E. Westlake on the 
Artesian well on Southampton Common was read in the Geo- 
logical Section, The Town Council has now accepted a tender 
for continuing the boring which was abandoned in 1851, after a 
depth of 1317 feet had been reached, The boying was then 
passing through the lower chalk or chalk marl, and we believe 
it is now intended to continue it to the Lower Greetisand, Rhe 














well at the bottom of which the boring commences is. 563 feet 
deep, and this was reopened last week, after having been 
closed forghirty-two yearg. Somme gbservgtions on the tempe- 
rature of the water were at once made by Mr. T. W., Shore and 
Mr. J. Blount Thomas, of Southampton, for the Underground 
Temperature Committee of thg British Association. By qreans 
of a heavy elongated sinking weight and a registering windlass, a 
thermometer was passed down tRe bore shaft to a depth of 1210 
feet, when it was stopped by chalk*mud, An outer case which 
was attached to the sinking we ght was much scratched in passing. — 
through the Upper Chalk, A temperature of -71°-9" F. was 
registered at the bottom, that of the outer air being 40° F, 


THe City of Neuchatel celebrated in the beginning of the 
present month the fiftieth anniversary of, the foundation ‘of its 
Natural History Society. The leader amogg its foumlers, who 
first met for the purpose on December 6, 1832, was Louis 
Agassiz. A ; i 


THE biennial Hunterian oration will be deliveral on Wednes-.. 


day, February 14, at three o'clock, by the President of the: a 


College of Surgeons, Mr. Spencer Wells, in the theatre of that 
institution. The biennial festival will be given in the. library 
the same evening, to which the presif&nt and: vice-presidents 
have, as usual, invited several distinguished visitors... 


THE Pontifical Academy of the Nuovi Lincei haveappointed 
a Committee to take steps for the erection of a monuinent in 
Rome to the late eminent astronomer, Father, Secchi, The 
monument will be of a meteorological character, The sculptor 
Prinzi has already made a model which combines convenience for 
arranging the meteorological apparatus with features recalling the 
work of Father Secchi. The statue of the, astronomer crowns 
the monument, and among other emblematical, figures: will be 


one of Meteorology holding in one hand a gigantic barometer, = 
which can be seen from a great distance, and another of Physics 


holding up to view an equally large thermometer. 


TuE rumour that the fragments of the unfortunate Mr. 
Powell’s balloon have been found in the Sierra del Pedroso, 
in the far south of Spain, is too vague and incredible to deserve 
much attention. sa 


Ar the meeting of the Essex Ficld Club, tobe held on 
Saturday evening next, January 27, the attention of the members 
and the public generally will be direct&d to the Bill about to. be 
introduced into Parliament for the construction of a line of 
railway from Chingford to High Beach. In January, 1881, the 
Club, in conjunction with other Natural History Societies in and 
around London, strongly protested against any portion of Epping 
Forest being occupied by a Railway or*other Company, to the 
prejudice of the provisions of the Epping Forest Act, and cer- 
tainly no sufficient arguments or expressions of public opinion’. 
have since been brought forwasl in favour.of the scheme, It is 


believed that the proposed line is quite unnecessary, as no. part ne 


of the forest is more than two miles from a railway station, and. 
moreover a railway and its concomitants could not fail to destroy. - 
the chief interest and charmeof the district—its seclusion and 
naturalness ; qualities of inestimable value so near a large city. 








Tue following papers are set down for reading at the mee 
of the Society of Arts during the part of the Session afte: 
Christmas :—At the Ordinary Meetings—W...K.. Burton, The 
Sanitary, Inspection of Houses; General. Rundall, The Suez 
Canal; Prof. Thorold Rogers, M.P., Ensilage in the United 
States; Sir Frederick «Bramwell, F.R.S.,, Some Points in. the 
Practice of the American Patent Office; J. H. Evans, The 
Modern Lathe ; A. J. Hipkins, The History of the Pianoforte ;. 
Prof. George Forbes, The Electrical ‘Transmission of Power ; 
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D. Pidgeon, Recent Improvements in Agnculturat Machinery ; 
Wilfred Cripps, F.S.A., English and Foreign Silver Work, with 
some Remarks on Hall-marking, In the Boreign and Colonial 
Section—Edmond @'Don&van, Lifé among the .Turkoman 
Nomads ; Rev. J. Peill, ‘Social Conditicns and Prospects in 
Madagascar ; Robert W, Felkin, Egypt: Present and to Come; 

W. Delisle Hay, Social and Commercial Aspects of New 
Zealand. In the Applied Chemistry and Physics Section— 
C. F. Cross, F.C.S., Technical Aspects of Lignification ; Walter 
G. McMillan, F.C, S., Chemical Means for Preventing or Ex- 
unguishing Fires; W. N. Hartley, F.R.S.E., Self-purnfication 
of River Waters; R. W. Atkin‘on, B.Sc., The Formation of 
Diastase from Grain by Moulds ; James J. Dobbie, D. Sc., and 
John Hutchinson, On the Applicatiqn of Electrolysis to Bleach- 
wg and Printing. In the Indian Section—Charles H. Lepper, 
Overland Commercial Communication between India and China, 
vid Assam ; W. $2 Seton*Karr, Agriculture in Lower Bengal, 

with some Notice of Tenant Right, &c.; J. M. Maclean, Private 
Enterprise h India; C. ‘Purdon Clarke, Some Notes on the 
Domestic Arahitecture of India. 


We bave received from Egypt a publication of some interest 
in the shape of the Bulletin of ihe Chemical Laboratory at 
Cairo, directed by M. Allert Ismalun, The laboratory is under 
the Department of Public Works, and judging from the report 
in the Bulelin is doing a fair amount of useful work. The 
laboratory has been recently much improved, and attached is a 
mureum of specimens in geology, palæontalogy, and zoology. 


A CONSIDERABLE number of names has been added to the 
list of those who are unfavourable to the meeting of the British 
Association m Canada in 1884. The request of the protesters 
to the Council seems to us quite reasonable,—"‘ that it is highly 
desirable that you should take some further steps in order to 
ascertain the general feeling of the members of the Association 
upon the subject, before allowitig our hind and liberal friends 
in Canada to incur any further trouble or expense ” There are 
141 names appended to the circular, and while some of them 
are well known, still'we note the absence of some of the leading 
representatives; of English science, | 


THE proceedings at the meeting of the Association for the 
Improvement of Geometrical Teaching were not carried out 
quite on the lines lud down in a recent number of NATURE 
(vol. xxvii. p, 247). In consequence of a delay in the delivery 
of the copies of “the Elepņents of Plane Geometry,” the Presi- 
dent was obhyed to defer the moving of his resolution till the 
next meeting, which, 1t ıs hoped, will be held about Easter next. 
The members were also informed that Mr. Levett had, in answer 
to an appeal made to him, consented to retain office as Hon. 
Secretary for the present year. Mr. E. B. Sargant, Trinity 
‘College, Cambridge, was elected to act as jomt secretary with 
Mr. Levett. The following members were elected: Miss 
Burstall, Professors G. C, Foster, F.R.S., W. H. H. Hudson, 
H. Lamb, and G. M. Mmchin, Rev. A. Jamson Smith, and 
Messrs, G, Griffith, E. B. Sargant, Charles Smith, F, Turner, 
and H, H, Turner, 


Dr. PEVERATI, director of the Meteorological Observatory 
of Cassine, states that an earthquake shock was felt there on 
January 16, at 7.42 a.m. (Roman time) The shock was undu- 
lating, preceded by a rumbling noise in the direction W.E., and 
lasted three-quarters of a second. The accompanying noise 
is compared to that of a very heavy body in motion in contact 
with another body at rest. The shock is classified as No, 3 in 
the scale of intensity proposed by Dr, Forel. A similar shock 
was felt the same day at Demonte (Cunéo) at 5.25 a.m., moving 
in a west-south direction. On the® night of the 14-15th, 
several shocks were felt at Terranova and Pollino in Basilicata. 
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Twenty-two shocks of earthquake were felt on January 16, 
at Centi, in the province of Murcia, Spain. Several houses 
were destroyed, but the inmates escaped unlit. There was no 
loss of life. . 


T@ is announced from Mexico, January 23, that a new comet 
near Jupiter has been discovered at the Puebla Observatory. 


A NEW electrical paper K/ectricity, has issued its fifst number 
at Buda-Pesth. It is written in the Magyar language, The first 
paper of this description ever published was called Les 
Archives del’ Electricité, and was published by M. de la Rive at 
Geneva in 1840, and the first issued in England was edited by 
the late Mr, Walker in.1$43, under the title, Zvectrical Maga- 
zine, None of these papers lasted for more than three or four 
years, 


THE Algerian Government is preparing an expedition for next 
spring, in order to protect effectually the southern pait of the 
province of Oran against incursions of the surrounding indepen- 
dent tribes. The results of this expedition are not without 
interest for English journals, many of which are printed on 
paper made from alfa, a plant cultivated in those remote regions, 
and manufactured in England, A curious fact 1s, that no 
Fiench paper-maker ever attempts to manufacture alfa for 
inland consumption, 


THE oases of the Beni-mzab Confederacy to the south 
of Algeria, have been annexed to the French Algerian posses- 
sions, and a military expedition has established a regular 
administration in the country. The Algerian section of the 
French Alpine Club is organising a scientific expedition which 
will leave shordy in order to take advantage of a favourable 
season for travellmg. Any one wishing to take part in this 
excursion should communicate with M. Durando, president of 
the Algerian section, The newly-annexed oases are seven in 
number, with a popula:ion estimated at 40,000, with about 
200,000 palm-trees under cultivation. The ruins of several 
large towns have been covered by sand. 


Two of the most importaft scientific expeditions which 
attempted to get into the Siberian seas last year were those in the 
Dijmphna, with Lieut. Hovgaard bent on reaching the North 
Pole, and the Dutch Meteorological Expedition in the Varna, 
bound for Port Dickson. These two vessels succeeded in 


‘forcing the ice in the Waigatz Straits in September last, and 


perhaps the Dzjmphna would then have got through the Kara 
Sea, had she not, by mistaking certain signals, been Jed to leave 
the open ‘‘lead” in which she was, and gone to the assistance of 
the steamer Zezdse, beset by the ice, She was caught m the 
pack, as the Farra had previously been, and was frozen in on Sep- 
tember 17. The last report which we possess from these vessels, 
is dated September 22, and was brought tp Europe by Capt. 
Dallmann of the Zowse. Since that date no news whatever has 
come to hand from the vessels, and the statements which have 
appeared in the Russian pYess relating to the discgvery by 
Samoyedes of a wreck, supposed to have been that of the 
Dimphna, south of Waigatz Island, have been proved to refer 
to an old Russian whaler, stranded there some years ago. 
Although the expedition, if it had met with any mishap,” would 
undoubtedly have found its way to the mouth of the Petchora, 
of which we should have had information before now, it has 
been decided by the Danish Government to send out a search 
expedition, under Capt. Norman, from Siberia, in case the 
Dijmphna should be in want of anything. On the other hand , 
the Swedish-Norwegian Consul at Arkangelsk reports under , 
date of December 13, that fishermen who had visited. 
Waigatz Islandin November last, had not seen any vessel near , 
that island. fn the last :nessage received from Lieut, Hovgaard 
he expressed the opinion that the ice in the Kara Sea would 
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„Break up'during the periodical storms in September and October, 
and enable him to reach Port Dickson, where he intended to 
winter. If to this is added the statements made by Mr, Leigh 
Smith and Sır Henry Gore Booth, as to open water north and 
east of Novaya Zemlya during the summer, it 1s not ımprobable 
that the Diymphna has got free in October, and safely reached 
Port Dickson, or, perhaps; even Port Aktinia on the Taimur 
Island, ould this be, the case, Lieut. Hovgaard has, no 
. doubt, despatched a messenger to the nearest habitation, viz. Golto- 
chicha, and thence by express to Jeniseisk, and we may there- 
fore look forward to reassuring news from the gallant Danish 
explorer at the end of January or early in February. 


e 

THE results of a fourth years’ observations of periodic move- 
ments of the ground as indicated by spirit levels at Secheron, are 
given by M. Ph. Plantamour in the Archives des Sciences of 
December 15. The curves obtained from the east-west spirit 
level, for the four years, are shikingly similar in the manner 
(pretty regular generally) in which they follow the thermal oscil- 
lations of the air. Different years show a notable difference in 
the epoch of maximum descent of the east side relatively to the 
minimum of mean temperature, and maximum rise of the same 
side relatively to the maximum of temperature. One is led to 
consider the maximum and minimum of temperature rather as 
accidents as regards the epoch at which they occur, and to attri- 
bute a preponderant influence to the distribution of mean tempe- 
ratures during the four months November-February, and the 
four June-September. Probably, too, the degree of moisture 
influences largely the rapidity with which the deeper ground 
layers are affected by exterior temperature. The curve for the 
north-south level is also very similar to the previous ones ; but 
has this peculiarity, that while the south side follows, in general, 
from October r to the end of September, the oscillations of 
external temperature (descending in winter and rising in summer) 
the intermediate variations of temperature have an inverse 
effect. The cause is’ at present unknown. Col. van Orff’, 
observations at Bogenhausen reveal oscillations of the ground 
similar to those at Secheron, only with greater amplitude south- 
north, and less east-west. M; Plantamour regrets that, excepting 
Col. van Orff and M, d'Abbadie, no one, so far as he knows, 
has undertaken observations of the kind at any other station. 
They are easily made, and should yield important results, 


NEARLY thirty years ago, Poggendorff described a ‘ fall- 
machine” of his invention. Its merits, according to Herr Bauer, 
who spoke warmly in commendation of it at a recent meeting of 
philologists and schoolmasters in Karlsruhe (Wired. Ann., No. 
%3), appear to have been somewhat overlooked. Few physical 
cabinets have it, and the only text-book in which Herr Bauer 
has found it described is that of Reis, We may state that the 
two pulleys over whjch-the cord runs are at the middle and one 
end of a balance beam, a weight being hung from the other end 
(with which, and a iunning weight, the beam can be rendered 
horizontal). The machine is supplied by Herr Karl Sickler in 
Karlsruhe. i 


‘Tue Nation states that from Mr. Agassiz’s annual report on 
the condition of the Museum of Comparative Zoology it learns 


that it i$ his intention, in connection with Prof, Faxon and Dr.. 


Mark, to issue in the Museum Memoirs a ‘‘ Selection from Em- 
bryological Monographs,” -containing quarto illustrations.derived 
from innumerable scientific transactions and periodicals, and 
serving as an atlas for any text-book’ on embryology. By the 
purchase of the large Schary collection of Bohemian Silurian 
fossils, and by its own rich amassing in the West and South-west 
during ‘the year; the museum now contains one of the finest col- 
lections of paleozoic fossil invertebrates in existence. Mr. Samuel 
Garman, whose explorations for mammalian refaains in. the 
Western Territories were very successful, was led to believe from 


the mode of their accumulation that the cause of extinction of 
the more recent was ‘‘a very severe winter, much more extensive 
and severe” than thg occasional blizzards of our time. ‘‘As if 

.from freefing, the shafts of the larger bones are generally 
splinterefl,” bi 


We have received the Annuaires of the Bureau des Longi- 
tudes and of Montsouris OBservatory, both of them _abotnding í 
with useful information on mang subjects. Gauthier-Villars is 
the publisher, .” ' 


THE additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys (Macacus cyno- 
molgus 6 å) from India, presented by Mr. J. Steel; a Black- 
footed Penguin (Spheniscezis demersus) from South Africa, pre- 
sented by Mr. John Wormld ; a West Indian Rail (Aramides. 
cayennensis) from West. Indies, pftsented by Mr. E. H. Blome- 
field; an Orange-winged Dove (Laptoptila ochroptéra) from 
Brazil, presented by Mr. C. A, Craven, C.M.Z.S.; a Long- 
eared Owl (Asvo otus); British), presented by Mr.g— Dyer; a 
Great Barbet (Mgalema virens), a Silky Starling (Sturnus 
sericeus), two Grey Thrushes (Turdus cardis), twelve Red-sided 
Tits (Parus varius) from Japan, a Crested Grebe (Podiceps cris- 
tatus), four Razorbills (Alea torda), a „Red-throated Diver 


(Colymbus septentrionalis), British, purchased. , 


OUR ASTRONOMICAL COLUMN 


THE GREAT COMET or 1882,—The first determination ot 
elliptical elements of this comet by Mr. S. C. Chandler, of 
Harvard Ob.ervatory, U.S., assigned a period of revolution 
of about 4020 years, Later investigations have diminished. this 
period very considerably, though the length of revolution is 
not determined within narrow limits. Prof. Frisby, of Wash- 
ington, employing observations on September 19, October 8, 
and November 24, gives a period of 794 yeafs, and finds a close 
agreement between the positionvindicated by his orbit and the 
Cape ante-perihelion observation of September 8. Dr, Kreutz, 
of Berlin, using chiefly meridian observations or normal places 
from September 8 to November 14, gives 843 years, and finds a, 
pretty close accordance with observation throughout this interval, 
thus showing no very material perturbation at perihelion passage, 
Further, Dr. Morrison, of Waghington, founding his calculation 
upon positions for September 19, October 8, and “December 11, 
finds a period of 652} years. But while these later computations 
favour a shorter revolution than was at: first attributed to the 
comet, there remains to be-ascertained to what extent the 
abnormal form of the nucleus since the end of September has ` 
affected the observations, and hence the deduced elements ofthe - 
orbit, and a much more complete discu®sion of the observations 
than has yet been attempted, when details respecting the point < 
of the comet observed are before us, may be required before” 
confidence can be placed in the result of any calculation. Prima 
facie the elements assizned by Dr. Kreutz look satisfactory 
enough. , . 

In view of a possible period of seven or eight hundred years, 
attention may be again directed to the comet of 1106, which 
had several characteristics favourable to identity, though the 
statement in several of the chropicles (chiefly English) that at the 
latter part of its appearance it was seen between, the north and east, 
is not reconcilable therewith. Pmgré, advocating the identity 
of the comet of 1106 with thegreat comet of 1689 (in which he 
followed Halley) rather questioned the authority of the Chroni- 
con Alberici, Trium-fontium Monachi, that. the tail extended 
“ below the constellation Orion,” which might have been the 
case if the comet were identical with either of the comets of 
1843, 1880, or 1882; he remarked, the monk was ‘‘n1 contem- 
porain, ni exact, ni judicieux.” This subject will deserve further 
attention, and we may relurn.to it shortly. 


THE WASHINGTON OBSERVATORY, U.S.—The first volume. 
of ‘© Publications of the Washington Observatory of the, Univer- 
sity of Wisconsin” has just been issued by the director, Prof, 
E. S. Holden, and augurs most favourably for the reputation of 

re ‘institution, which was founded within the last five years 








through -the hberality ang scientific spirit of a private indi-” 
| vidual, the Hon, C. C. Washburn, The volume is especially 
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valuable, from its containing a large number of measures of 
double stars made by Mr, S. W. Burnham daring his temporary 
connection with the Observatory, from April 23 to September 
30, 1881, The measures are contained in thtee catalogues : (1) 
a list of sixty new double stars discovered in the zone qbserva- 
tions, chiefly by Prof. Holden; (2) a ‘list of eighty-eight new 
double stars discovered and measured by Mr. Burnham ; and (3) 
measures by the sume eminent obaerver of 150 double stars from 
his manuscript general catalogue, A number of difficult objects 
are included in the third series, è 8 Sextantis was not elongated 
with the highest ‘powers at the epoch 1881°34, nor did y Coron 
show any sign of duplicity ; as Mr. Burnham remarks, “it has 
been apparently single with all apertures since about 1871.” 
Among the more difficult binary stars there are measures of 
0.5. 235, 3 3123, 42 Come, § 2173, B Delphini, & Equulei, 
and 85 Pegasi. ‘There are also positions and descriptions 
of eighty-four red stars, of whichetwenty-seven are stated 
to be new, and a list of new ngbalz and clusters discovered in 
the zone-gbservations dt the Washburn observatory. 

The position of tite obsefvatorv is in latitude 43° 4! 36”°6 N., 
and longitude 89° 24' 28""3 west of Greenwich. Piof. Watson, of 
Ann Arbor, Michigan, was first appointed to the superintendence, 
but at his premature death in November, 1880, he had not been 
able to commence astronomical observations, Prof. Holden 
gives some account of the preparations he was making for 
scientific activity, as-the only way of associating his name with 
the observatory. 

ae 


CHEMICAL NOTES 


HERR LELLMANN (Berichte, xv. 2835) describes an interesting 
case of phystcal isomerism. Dibenzy}-diamido dibromdiphenyl 
melts at 195°; if the liquid so produced ıs quickly cooled, the 
solid now melts at 99°, but on heating again solidifies at 125" to 
130°, and melts a second time at 195°; if the substance melting 
at 195° be slowly cooled and then again heated, the melting 
point now observed is 195°, 


BERTHELOT AND VIELLE (Compt. rend. xcv. 129) sum up 
the results of theirtesearches regarding explosive waves. The 
propagation of an explosive wave occurs, when the igmted 
stratum of gas exerts the maximum pressure on the adjacent 
stratum ; increase of pressure is accompanied by increased 
velocity of propagation. To produce an explosive wave it is 
necessary that a considerable mass of gas should be employed 
and that the cooling by radiation and conduction should not be 
great; if the temperature fall below 1700°-2000°, or if the 
volume of the products of combustion is less than one-fourth, or 
in some cases one-third of the total volume of the final mixture, 
the propagation of the wave ceases. 


ACCORDING to the experiments of M. Gorne (F. Pharm, 
Chim., [5] vi. 17) the glowmg of phosphorus is due to volatilisa- 
tion of the phosphorus and subsequent production of ozone by. 
electrical engrgy generated by the volatilisation of the phos- 
phorus, Phosphorus does not glow in pure oxygen at high 
pressures because, says M. Corne, volatilisation is impeded and 
at a certain limit becomes-tco slow to ozonise the oxygen. 
Gases which hinder the formation of ozone also prevent 
phosphorescence, A 


BAEYER (Berichte, xv. 2856) has obtained nearly pure 
indigo-blue by acting on a solution in acetone of ortho-nitro- 
benzaldehyde, Acetone and ritrobenzaldehyde react to form a 
, condensation product, C,)H,,N@,, from which alkah withdraws 
He elements of acetic acid with production of indigo-blue, 
thus— ES 

2C,)H),NO,+ 2H,O = Cie Hio NaO + 2C,H,0,+4H,0. 

J. HORBACZEWSKI (Berichte, xv. 2678) has obtained uric 
acid by heating together glycocoll and urea to 200°-230° ; dètails 
of the reaction are promised, ; 
` THE working of the.Food Adulteration Act for the year 1881 
is considered in a Report of the Local Gavernment Board lately 
issued in a Blue Book, and published in Zhe Analyst (vii. 218). 
The total number of districts m which analysts were acting at 
the close of December 1881, was 260; durmg the yegr 17,843 
samples were analysed, of which 2613, equal to 14°7 per cent, 
were reported as adulterated; in 1877, 14,706 samples were 
- analysed, and 19°2 per cent. reported as adulterated, More 
than a third of the samples analys®d, and more than a half 
of those reported against, were of milk, Birmingham sill 











“maintains the distinction which it has for some years 
enjoyed, of having a larger proportion pf its milk reported 
as adulterated than’ any other great town in the kingdom.” 
The adulteration of bread and of butter seems to be steadily 
on the decrease, in coffee the propertion of adulteration is 
rather less than last year; chicory is still the commonly used 
adulterant. The adulteration of sugar is practically a thing of 
the past. More than one-fourth of all the samples of spirits 
examined were reported as adulterated, chiefly withevater: a 
good deal of gin is sold containing not much more than 20 per 
cent. of alcohol. 


Pror. Hormawn describes in the Berichte (xv. 2656) a number 
of interesting lecture experiments. .To determine that no loss of 
matter occurs during combustion, he employs’ a two-litre flask 
fitted with a cork carryirg a small manometer, a glass tube with 
stopcock, and a straight piece of rather wide ‘tubing to the 
under-end of-which a small porcelain crucible is attached. The 
wide tube is closed by a cork, about half a gram of dry phos- 
phorus is placed in the little crucible, a portion of the air in the 
flask is pumped out,*and the flask—and also a little bit of stout 
copper wire—is counterpoised ; the little bit of copper wire is 
heated and dropped down the wide tube, from which the cork is 
withdrawn for a moment; the phosphorus is thus ignited ; after 
the combustion, which proceeds slowly, is completed, the flask 
is found to weigh the same as before; the stopcock is now 
opened, air rushes in,-and the flask now weighs more than it did 
at the beginning of the experiment. 

To illustrate the great difference between the volumes of equal- 
weights of liquid and gaseous water, Dr. Hofmann employs a 
glass bulb of about 309 c.c. capacity, with a narrow glass tube 
at each’end, the upper tube being fitted with a stopcock. This 
apparatus is supported so that the lower tube reaches to about 
1 centim, from the surface of the mercury in a basin; a rapid 
current of steam is passed into the apparatus ; after five minutes 
or so, when every trace of air is expelled, the stopcock is closed, 
and at the same moment the lower tube is pushed beneath the 
mercury, which at once begins to rise into the bulb; after a 
little time the bulb is almost filled with mercury, on the surface 
of which the condensed water appears as a thin layer. . 


VERY simple apparatuses are also described for containing 
considerable quantities of liquefied gases : e.g, SO,: for exhibit- 
ing quantitatively the reactions. on which the manufacture of 
sulphuric acid is based ;-and for demonstrating the law of Dalong 
and Petit. For descriptions of these, and for other experiments, 
reference must be made to the original paper. > 


THE HYPOTHESIS OF ACCELERATED DE- 
VELOPMENT BY PRIMOGENITURE, AND 
ITS PLACE IN THE THEORY OF EVOLU- 
TION” i 

Ii. 


THE problem before which we are here placed may be formu- 

lated as follows :—How is it, that while the tendency to 
vary which obtains in all organised beings, and which forms one 
of the foundation stones of the theory of evolution, how is it that 


_ this tendency has exerted upon a number of living beings a so 


much less considerable influence than upon,others, so that even 
in the present day ‘numerous representatives are found of the 
most primitive animal groups which belong to the oldest known 
in the geological succession ? 

Still more, why are there certain genera which, Since the 
Silurian period, appear to have undergone a stagnation in their 
development, in their advance towards higher differentiation, 
whereas within a -much shorter period the whole of the living 
mammalian fauna has developed out of more primitivg verte- 
brates and the important modifications have taken place among’ 
these mammalia which.have finally led to the appearance of the . 
elephant on the one hand, and ofthe shrews on the other? ~ 

In other words, can it be assumed that this tendency to vary 
could be totally and persistently neutralised by other causes 
amongst whole series of living beings during thousands of years, 
whereas during the same number of years this tendency, aided 
by natural selection, could lead other series of animals along 
roads where they have advanced with gigantic strides ? 7 

I need not remind you that this objection against the theory of 


e 
1 By Prof. ee A. W. Hubrecht. Inaugural Address delivered in the 
University of- Utrecht. September, 1882, Continued from page 281. 
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evolution, which has also been felt and combated by Darwin, 
was very often advanced against it, especially in the beginning, 
Cuvier had already reminded Lamarck that the absolute identity 
between the Egyptian animals, as they were embalmed three 
thousand years.ago, with those inhabiting the same provinces in 
the present day, rendered untenable his ideas about gragual 
change and perfection of organic beings, 

Huxley, to whose close reasoning powers and untiring readi- 
ness for Battle the rapid progress of evolution is in a great 
measure due, has devoted several pages to the refutation of this 
objection, His argument runs as follows }:-— 

The two chief factors in the process of evolution are : the one 
the tendency to vary, the existence of which in all living forms 
may be proved by observation ; thei other, the influence of sur- 
rounding conditions, both upon the parent form and upon the 
variations which are evolved from it. Now, as often as the first 
factor makes itself felt, and modified forms take their origin out 
of a common parent form, it will depend entirely on the condi- 
tions which give rise to the struggle for existence, whether the 
variations which are produced shall survive and supplant the 
parent, or whether the parent form shall survive and supplant 
the variations, If the surrounding conditions are such that the 
parent-furm is more competent to deal with them ‘and flourish in 
them, thanthe derived forms, then, in the struggle for existence, 
the parent-form will maintain itself, and the derived forms will be 
exterminated. But if, on the contrary, the conditions are such as 
to be more favourable to a derived than to a parent-form, the 
parent-form will be extirpated, and the derived form will take 
its place. In the first place there will be no progression, no 
change of structure through any imaginable series of ages; in 
the second place there will be modification and change of form. 

So far Huxley. No doubt but he has made us acquainted 
with a very reliable explanation of how the variation of any 
form of animals or plants may be retarded. The hypothesis of 
degeneration first formulated by Anton Dohrn, and afterwards 
warmly advocated by Ray Lankester, is no doubt of considerable 
importance for our comprehension of numerous lower stages of 
organisation in the animal and vegetable world, which may no 
longer be looked upon as parent-forms of more highly unfferen- 
tiated groups, but which, on the contrary, have in their lineage 
much more complicated ancestors than their own stage of orga- 
nisation would appear to show, At first sight these degenerated 
animals show diflerent points of similarity with animal forms, 
lower than those to which they are genetically allied, A 

So, for example, the Tunicata have for a long time been 
arranged amongst or close to the Mollusca, but lately-continued 
researches have evermore tended towards the conclusion that we 
have here before us the degenerate descendant of animals which 
had already attained the level of the lowest Vertebrates, but 
whose descendants, thanks to degeneration, have at present all 
the appearance of Invertebrates. In this way the number of 
lower animal types which may be looked upon as primi- 
tive, and whose persistence through geological periods gives rise 
to the questions as formulated above, is deceptively increased 
by forms, which we must remove from amongst them, and 
place in the vicinity of their more direct allies. 

The process of degeneration ix, however, confined within 
certain limits; it cannot do the same service towards the refuta- 
tion of the objection here dealt with as cau Huxley’s argumenta- 
tion above referred tw, which is fully directed against the cardinal 
point, and the value of which I cannot estimate highly enough. 

Still it appears to me that his explanation of the lengthened 
persistence of so many of the lowergrganised animals and plants 
can yet be supplemented by a new hypothesis, 5 

To this I give the name of the hypothesis of accelerated de- 
velopment hy primogeniture. If I have the advantage to lay it 
before you to-day, you will bear in mind that it has as yet only 
a preliminaryeshape, and that for its ultimate confirmation 
extensive researches will yet be required. 

The fact is daily confirmed by continuous observation, that not 
only numerous vertebrates, but also very many invertebrates, can 
attain a very old age without the capacity for reproduction being 
essentially diminished. This is confirmed by the recently pub- 
lished researches of Weissmann ? on the connection between the 
length of the repreductive pertod and the duration of life. We 
may fairly assume that all those animals attaining an old age 
leave issue which has been born at different periods—issue from a 
youthful age, whiclr itself has again brought forth, children and 


a American Addresses, p. 39 e 
2 A. Weissmann, ‘ Ueber die Dauer des Lebens,” 1881. 
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grandchildren, and issue from old age, ‘which is on a level with 
the fourth or fifth generation of the first-born descendants. An 
example of old age combined with successful attempts towards 
reproductipn is futnished by the well known sea-anemone, 
“Granny,” which was Gaptured if 1828 by Dalyell on the 
Scotch coast, and being “still alive, last year gave birth to a 
certain number of young Actinize. 

The large Tridacnas and thegigantic Cephalopods which have 
now and then been observed, must also have attained a consider- 
able age ; nothing authorises us èo maintain that these have been 
infertile in all the later years of thajr lives. We need not stop 
to consider the higher groups: fishes, birds, and mammalia. 
They all contribute during a shorter or longer time towards-the 
procreation of the species, and the considerable age which both 
fishes and birds are known to attain is the cause of a very 
considerable difference in age of the oldest'and the youngest 
individuals of their own jreeding. And so all of them will 
leave both first-born and last-born posterity. With the first-born 
this will in their turn be the case, so with ter posterity, and so 
forth. Similarly the Jast-born, when* they have attaintd matu- 
rity, will bring forth a series of descendants of very different ages ; 
the last-born ofthe last-born being the final term of this series. 

After centuries the effect will be this: From dhe pair of 
parents a large number of descendants will have sprung, a small 
number of these being the descendants in a direct line of the 
first-born of every successive generation ; another small number 
being thé descendants in a direct line of the last-born of every 
successive generation, whereas the remaigder belong to interme- 
diate stages. The first-born are separated from the ‘primitive 
parent form by a number of generations, x, which is necessarily 
a considerable multiple of the number of generations y, which 
lies between the same parent form and their last-born descen- 
dants, Evidently the difference in age between the first-born 
descendant and his parents is a minimum, for the sole reason of 
his being the first-born, that between the last-born descendant 
and these same parents being on similar grounds a maximum. 
Thus, if we follow up in the direct line of descent the series of 
first-born of the first-born, &c., we find that the distance between 
two terms of that series corresponds to a much smaller number of 
years than the distance between two terms ®f the series of the 
continually last-born, which have always descended from last-born. 

Comparing these two series simultaneously after the lapse of 
centuries, the series of the first-born will count numerous terms, 
many generations, at short distances from each other, whereas 
the series of the last-born will, on the contrary, consist of a much 
smaller number of terms, each of which is separated from its pre- 
decessar by a much more congiderable distance, It is the num- 
ber of these terms which in the one case I wished? to express by 
x, in the other by 3 oe 

From this fact we are led to propose the following question : 
Ts there any reasomto expect, that in the struggle for existence, 
the representatives of each of the two divergent series are. collec- 
tively provided with different weapons? Or are both these 
groups quite equal to each other in the”struggle ? 

Both observation and theoretical deduction forcé the conclu- 
sion upon us that a difference is indeed present. A difference, 
(1) in the external circumstances under which the first-born and 
the last-born come into existence ; (2) in the internal properties 
and acquirements with which both series are provided; a differ- 
ence which does not appear sporadically’ between certain repre- 
sentatives of both groups, but which may indeed be collectively 
observed between all of them. 

As to the first point, the external circumstances, I call your 
attention to the following example, which shows how nature . 
indeed makes a difference on a large scale in the conditions— 
under which she awaits the first-born and the last-born pro- 
geniture, 


+ I am doubtful whether there arb indeed first-born descendants in the 
ure signification of the word, że. such which, both from the paternal and 
rom the maternal side, count only first-born in the whole of their ancestry. 

However, this does not materially influence our argument. We bring toge* 
ther in the series of first-born all those descendants in whicli mixture and 
intercrossing with second and third births was always reduced to a minimum, 
whereas on the other hand, in the group of the last-born, not only those 
cases which are theoretically pure are brought together, but those in which the 
number of ancestors on both sides most closely approaches to the number of 
generation®y, which lies between the last born 17 adctracto and the common 
parent form. Inthe majority of cases, however, intercrossing and blending 
will have occurred on a large scale, and the average number of ‘generations 


which leads from them to this Parent form may be expressed by zt? . The 


calculus of probabilities would be able to furnish us in any given case, sup- 
posing enough data are available, with the exact grouping of these numbers. 
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From the observations which Livingston Stone flas made in 
1878 in the North American institutions for fish-culture on the 
McCloud River, it follows that 14,000,000 eggs obtained from 
ripe but relatively young and smaller salmon were wihout ex- 
ception at least one third smaller than the millions ef eggs 
which were before obtained from older, larger salmon of the 
same species, and that nevertheless they developed. quite 
normaĦy. By these observations the fact is established that the 
salmon, when older, lays larger eggs than at a more youthful 
age, and this, more especially, 1s of great value for our hypo- 
thesis. Firstly, the size of tĦe egg must influente the chances 
which they have for escaping or falling a prey to different 
voracious,animals, In this respect the smaller eggs are exposed 
to other dangers than the larger ones, Furthermore, the relative 
size of the egg will, without doubt, exert a certain influence— 
however insignificant—upon,the individual which is developed 

`- out of it. : . i 

In comparison with the larges egg of the older salmon, either the 
food-yolke or the foymative yolk m the smaller one will be of 
smaller dimensions, or both together will have been reduced in 
size. In each of these three cases, even in the last-named, the 
conditions uader which the smaller egg (that is to say, the whole 
generation of the first-born) attains its development, differ from 
those of the g&neration issued from the larger eggs, the genera- 
tion of the-last-born, The first-born will either be of smaller 
size, or because they possess a smaller food-yolk they will have 
to provide their own, nourishment at an earlier date; or both 
circumstances are combed. | _ ; f 

Nobody will deny that in each of these cases natural se- 
lection can freely come into play. In addition to this it must be 
remarked that however insignificant this difference in external cir- 
cumstances may be its presence is nevertheless undeniable, since 
it reappears again with unerring certainty in every successive 
generation. In -this way the effect can gradually accumulate, 

-and finally the path may have been entered upon which leads to 
a specific differentiation of the descendants of the first and of the 
last born, 

This having tanght us that indeed the external circumstances 
which preside at the birth and at the growth of the first and the 
last born are different (at least for this species of salmon, reliable 
observations on a similar scaiz concerning other animals being 
for the present wanting), I must now call your attention to the 


` + second cardinal point, vız., that the internal properties and 


acquirements with which each of the two series of births is pro- 
vided, are also different. Heredity bas indeed invested them 
with peculiarities, part of which show themselves in their 
organisation, another part remainmg latent, and only attainin 
development in following generations, Such a latent potenti 
tendency towards eventual modification of the individual or his 
progeny, must needs find more numerous ogcasions to unfold 
itself in the first born, simply because these are possessed of a 
larger number of ancestors, On the contrary those that have a 
smaller‘humber of anceséors, 7.2. the last born, have had this 
occasion fo» development offered to them at rarer intervals, 
From this it follows that further modifications under the influ- 
ence of natural selection will be started by preference in the 
different series of first born, because ceteris paribus, there are 
here more chances for the appearance of smal] deviations, which 
toa certain extent areealways due to ieversion to the parent 
forms, 

And so there is reason to suppose that also the internal 
properties of the series of first born <liffer from those of the last 
born, in the same way as we leave just defined it for external 
agencies, In my opinion the difference in internal structure is 
of greater consequence than that in external agencies, although 
we must at the same time acknowledge that our present methods 
do not allow us to test this experimentally. Only by extensive 
and long-continued experiments foore light will be thrown on 
this subject. The example which was mentioned of the seventy- 
years-old sea anemone, which reproduced itself successfully 
proves that the material for similar experiments 1s not deficient. 
in the vegetable kingdom forms ‘will certainly be hit upon which 
will fully reward the difficulties of the experiment, 

Once a new species, modified and generally higher-diffe- 
entiated, having arisen out of the first-born by graduad accumu- 
lation of the- small deviations, intercrossing and bastardising 
with the last-born descendants of the payent form, becomes rarer, 
copulation taking place by preferenge with specimens of the 
same species, and only exceptionally with representatives of the 
species’‘which has lagged behind in its development, For this 


‘ 








new species the same process sets in; here, too, the first 
born progeniture will:scipass in the course of years the 
last=born, and will in its zurn give rise to gew modifications, 
And so ad infinitum, fs 

We now come fo another important point, which is in direct 
connection with the question, which are the Jast-, which the 
first-born. With most lower animals—Protozoa, Ccelenterata, 
Echinoderms, Worms—re>roduction by fission is very common 
by the side of reproduction. Cut arms of starfishes grow to be 
coinplete starfishes after having passed the so-called ‘‘comet” 
stage ; certain annelids divide themselves after one of the pos- 
terior body-segments have become converted into a head ; certain 
Nemertines break themselves into pieces under spasmodic con- 
tractions, each fragment being able to reproduce both head and 
tail; Amoebze divide thewselves into halves. y 

Now it cannot be admitted that in fissiparous reproduction, 
heredity can come into play in the same measure as it can in the 
case of sexual reproduction. It is not even possible to deter- 
mine which of thè two halves represents the older generation. 
Weissmann has lateby humorously said : if we fancy an Amæœba 
gifted with consciousness, she will think upon dividing into two, 
“I now bring forth a child,” and there is no doubt that each 
half would look upon the other as the child, and upon itself as 
the mother. Weissmann has thus introduced the idea of the 
(approximate) immortality of the Protozoa, an idea which can 
also be adduced in favorr of the hypothesis here maintained, 
and which at all'events deserves to be mentioned by the side of 
the hypothesis proclaimed by Heckel and others, viz. that the 
Monera living in the present day are ın no genetical connection 
with older ancestors from earlier periods, but have come into 
existence by the aid of repeated spontaneous generation.? 

The same views hold good for the self-division of worms and 
Coelenterata, Here too both parts are the direct continuation 
of a single individual which, although dividing, does not cease 
to exist. Coral reefs which principally multiply by division 
may be looked upon in the same way. 

Never, in case of fissiparous reproduction, does that myste- 
rious potentiation take place which brings together in the egg- 
cell and in the spermatazoon, not only the characteristic properties 
of father and mother, but of whole series of ancestors ; never 
in this case can the special process of fixation of a part of these 
latent forces, the process which we term heredity, take place to 
its full extent, Never can selection during embryonic and larval 
life, which, according to recent researches, plays a much more 
conspicuous part than was originally expected, favour the stabi- 
lity of a variation, and thus lead to modification of the species, 
where.multiplication by division takes place, i 

In his chapter on pangenesis (“ Origin of Species,” second 
edition, pp. 353 and 39c) Darwin too touches upon this subject, 
and insists upon the fact that organisms produced asexually, 
consequently not passing through the earlier phases of develop- 
ment, ‘‘ will therefore not be exposed až that period of life when 
structure is most readily modified to the various causes inducing 
variability in the same manner as are embryos and young larval 
forms.” 

The series of generations which owe their origin to a-sexual 
and not to sexual reprodaction, are thus in a much lesser degree 
liable to vary.2 And yet a variation of some sort must always 
first occur, in order that natural selection, acting upon it, may 
finally produce a definite modification of the species, Never- 
theless, fissiparous mulziplication continues to play—and has 
always played—a very important pait in the invertebrate king- 
dom, 4y the side of sexual reproduction. Thus the presumption. 
is allowed, that where in the course of centuries a-sexual repro- 
duction has been more predominant than sexual reproduction, 
a stagnation in development has resulted, the differentiation 
of those series of individuals and genera ‘which have originated 
through sexual reproductisn, in the meantime alWays cofitmuing 
its regular course onwards. 

Both factors—the retardation of development by a-sexual re« 
production, and the acceleration of the development of the always 
first-born, make it very probable, in my opinion, that we have 
to look upon the more highly-developed groups of animals, and 
amongst these upon their higher-differentiated representatives, as 
forms which are separated from the original parent stock by a 
maximal number of ancestors, the number of times that a-sexual 


a ; 
1 Lamarck had already, by this same assumption, attempted to overcome 

the diffculty E , fe 

2 Observatiomtends to cenfirm this in a general way (vide Darwin, Zc., 
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reproduction has taken place in their ancestry being at the same 
time reduced to a minimum. 
On the contrar 


; rary: 
of ancestors lies Between the lower-developed groups and the 


common parent form, that a-sexual reproducen has here more 


repeatedly occurred, and that finally, Darwin’s and Hualey’s 
explanation, which we have above alluded to, of the non-occurrence 
ane modifications, may here have been realised to a greater 
extent. ` 
Keeping in view the combined action of both these principles, 
we no longer wonder that even in the present day liviig repre- 
sentatives are found of genera which were already present in the 


Silurian epoch, nor that the simplest arganised beings have con- _ 


tinued to exist in that psimitive form. 

They are for the greater part the youager scns, and being con- 
demned to a slower rate of development, they could not keep 
apace of their elder brothers, The latter, which have so much 
oftener passed through the improving crucible of sexual repro- 
duction, are indebted to that cause for having become the parent 
stock out of which the higher and highest-developed animal and 
vegetable forms, now surrcunding us, have gradually sprung. 
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THE ETHER AND ITS FUNCTIONS} 


I HOPE that no one has been misled by an error in the printing 
of the title of this lecture, viz. the omission of the definite 
article before the word ether, into supposing that I am going to 
discourse on chemistry and the latest anzsthetic ; you will have 
understood, I hope, that ‘‘ether’? meant ze ether, and that the 
ether is the hypothetical medium which is supposed to fill other- 
wise empty space. 
The idea of an ether is by no means a rew one. As soon as 
a notion of the enormous extent cf space had been grasped, by 
means of astronomical discoveries, the question presented itself 
to men’s minds, what was in this space? was it full, or was it 
empty ? and the question was differently answered by different 
metaphysicians, Some felt that a vacuum was so abhorrent a 
thing that it could not by any possibility exist anywhere, but 
that nature would not be satrfied unless space were perfectly 
full, Others, again, felt that szty «pace could hardly exist, 
that it would shrink up to nothing like a priched bladder unless 
it were kept distended by «omethirg material, In other words, 
they made matter the condition of extension. On the other hand, 
it was contended that however objectionable the idea of empty 
space might be, yet emptiness was a necessity in order that 
bodies might have room to move; that, in fact, if all space were 
perfectly full of matter everything would be jammed. together, 
and nothing like free attraction or fiee motion of bodies round 
one another could go on. 
And indeed there are not wanting philosophers at the present 
_ day who still believe something of this same kind, who are satis- 
fied to think of matter as_consisting of detached small particles 
acting on one another with forces varying as some inverse power 
of the distance, and who, if they can account for a phenomenon 
by an action exerted across empty space, are content to go no 
further, nor seek the cause and nature of* the action more 
closély,? i ‘ 
Now metaphysical arguments, in so far as thay have any 
weight or validity whatever, are unconscious appeals to experi- 
ence; a person endeavours to find ont whetker a certain condi- 
tion of things is by him conceivable, and if ıt is not conceivable 
‘he has some prima facie ground fpr asserting that it probably 
does notexist, Isay he has some ground, Lut whether it be 
“much or little depends partly on the nature of the thing thought 
of, whether it be fairly simple or highly complex, and partly on 
the range of the man’s own mental development, whether his 
experignce beide or narrow. i 
If a highly-developed mind, or set of minds, find a dcctrine 
about some comparat.vely simple and fundame.tal matter abso- 
‘lutely unthinkable, it is an evidence, and it 1s accepted as good 
evidence, that the unthinkable state of things is one that has no 
existence ; the argument being that if it did exist, either it or 
something not wholly unlike it would have come within. the 
range of experience. We have no fmther evidence than this for 
the statement that two straight lines cannot inclose a space, or 
that the three angles of a triangle are equal to two right angles, 


1 A lecture by Prof. Oliver Ledge at the Lend n Institution, on December 
28, 1882. j 


2 In ilystration of this statement an articie kas- aineerappeared in’ the 
anu gry number of the Phrlosog kical Magazine, ty Mr. Walter Browney 








we must expect that a much smaller number 








Nevertheless there is nothing final about suck an argument ; all 
that the inconceivability of a thng really proves, or can prove, 
is that nothing like it has ever come within the thinker’s expe- 
rience; dad this proves sothing as to thé reality or non-reality 
of thething, unless his experience of the same hind of things 
has been so extensive as to make it reasonably probable that if 
such a thing had existed it would not have been so completely 
overlooked. e A 

The experience of a child,or a dog, on ordinary scientific 
phenomena, therefore, is worth pert to nothing ; and as the 
experience of a dog is to ordinary science, so is the experience 
of the human race to some higher ; henomena, of which they at 
present know nothing, and against the existence of which it is 
perfectly futile and presumptuous to bring forward arguments 
about their being inconceivable, as if they were likely to be any- 
thing else, 3 3 

Now if there iş one thing with which the human race has 
been more conversant from tim@ immensorial than another, and 
concernmg which more experience has sbeen unébdnsciously 
accumulated than about almost anything else that.can be men- 
tioned, ıt is the action of one body on another; the exertion of 
force by one body upon another, the transfer of moti6n and energy 
from one body to another; any hind of effect, np matter what, 
which can be prcduced in one body by means of another, whether 
the bodies be animate or inanimate. The action of a man in 
felling a tree, in thrusting a spear, in drawing a bow ; the action 
of the bow again on the arrow, of powder en a bullet, of a horse , 
on a cat; and again, the action of the arth on the moon, or of 
a magnet on iron, Every activity of every kind that we are 
conscious of may be taken as an illustration of the action of one 
bedy on another. . : 

Now I wish to appeal to this mass of experience, and to ask, 
is not the direct action of one body on another across empty - 
space, and with no means of communication whatever, is not this 
absolutely unthinkable?” We must not answer the question off- 
hand, Lut must give it due consideration, and we shall find, I 
think, that wherever one body acts on anotker by obvious 
contact, we are satisfied and have a feeling that the phenomenon 
is simple and intelligible ; but that n heneve? one body apparently 
acts on another at a distance, we are irresistibly impelled to 
look for the connecting medium. 

If a marionette dances in oledience to a prompting hand 
above it, any intelligent child would feel for the wire, and if no 
wire or anything corresponding to it were discovered, would 
feel that there was something uncanny and magical about the 
whole thing. Ancient attempts at magic were indeed attempts to 
obtain results without the trouble of properly causing them, to 
build palaces by 1ubbing 1ings or Ignigins, to remove mountains 
by a wich instead of with the spade and picl axe, and generally 
to act on bodies without any real means of communication ; and 
modern disbelief in magic 1s simply a statement of the conviction 
of mankind that all attempts in: this direction have tyrned out 
failures, and that action at a distance $ impossible. 

lf a man explained tke action of a horse or a c&rt, by saying 
that there was an attraction between them varying as some high 
direct pcwer of the distance, he would not be saying other than 
the truth— the facts may be so expie‘sed-—Lut. he would be felt 
to Le giving a wretchedly leme explanation, and any one who 
simply pointed out the traces would be gomg much more to the 
root of the matter. Similarly with the attraction of a magnet 
for another magnetic pole. ‘To say that there is an attraction as 
the inverse cube of the distance between them is true, Lut it is 
not the whole truth ; and we Should be obliged to any one who 
will point out the traces, fer traces we feel sure there are. If 
any one tries to picture clearly to himself the action of one body 
on another without dny medium of communication whatever, he 
must fail, A medium is instinctively looked for in most cases, 
and if not in all, as in falling’weights or in magnetic attraction, 
it is only becauze custom has made us stupidly callous to the real 
nature of these forces. 

Whin ve see a vehicle bowling down-hill without any visible 
propelling force we cught to regard it with the same mixture 
cf curicsity and wonder as the Chins man felt when he saw for 
the first time in the streets of Philadelphia a tram-car driven by 
a rope Lmried in a pipe underground. The attcchment to these 
cars comes through a nairow slit in the pipe, and is quite unob- 
tuusive. After regarding the car with open-mouthed astonish- 
ment for some time, the hinaman made use of the following 
memorable exclamation, ‘‘No pushee~No pullee—Go hke 
mad!" He was a philosophic Chmaman. 
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Remember then that whenever we see a thing being moved we 
must look for the rope; it may be visible or it may be invisible, 
but unless there is either “ pushee” or ‘‘pullee” there cap be no 
action. And if you further consider a p it revolves itselfjnto a 
push ; to pull a thing towards you, you have to put your finger behind 
it and push ; a horse is said to pull a cart, but he is really push- 
ing at the collar; an engine pushes tryck by means of a hook’ 
and eye; and so on. There ıs stil the further Yery important 
and difficult question a3 to why thé parts hang together, and why 
when you ‘push one part the rest follows, 

Cohesion is a very striking fact, and an explanation of it is 
much to be desired; I shall have a little more to say about it 
later, but af present we have nothing more than an indication of 
the direction in which an explanation seems possible. We 
cannot speak distinctly about those actions which, are as yet 
mysterious to us, but concerning: those which are conparatively 
simple and intelligible we may gnake this general statement :— 
The only wey of acting 8n a body directly is to push it behind. , 

There must be contact "between bodies before they can 
directly act on each other; and if they are not in contact with 
each other and yet act, they must both be in contact with some 
third body which is the medium of communication, the rope. 

Consider now®for an instant the mast complex case, the action 
of one animate body on another not touching it, To call the 
attention of a dog, for instance, there are several methods: one 
plan is to prod him with a stick, another is to heave a stone at 
him, a third is to whistle or call, while a fourth is to beckon 
him by'gesture, or, what 1s essentially the same process, to flash 
sunlight into his eye with a mirror, In the first two of these 
methods the media of communication are perfectly obvious—the 
stick and the stone—in the third, the whistle, the medium is 
not so obvious, and this case might easily seem to a savage like 
action at a distance, but we know: of course that it is the air, 
and that if the air between be taken away, all communication by 
sound is interrupted. But the fourth or optical method is not'so 
interrupted ; the dog can see through a vacuum perfectly well, 
though he cannot hear through it; but what the medium now is 
which conveys the imgression is not so well known, The sun’s 
light is conveyed to the earth by such a medium as this across 
the emptiness of planetary space, The only remaining typical 
plans of acting on the dog would be either by electric or mag? 
netic attractions, or by mesmerism, and I would have you seek 
for the medium which conveys these impressions with justas 
great a certainty that there'is one as in any of the other cases. 

Leaving these more mysterious and subtle modes of communi- 
cation, let us retyrn to the two most simple ones, viz., the stick 
and the stone. These two are representative of the only possible 
fundamental modes of conffnftnicztion between distant bodies, 
for one is compelled to believe that every more occult mode of 
action will ultimately resolve itself into one or otfter of these two. 

The stick represeats the method- of communication by con- 
tinuous swbstance; the stope represents the communication by 
actual transfer, of matter, or, as I shall call it, the projectile 
method. There are no other known methods for one body to 
act on another than by these two—by continuous medium, and 
by projectile. 

We know one clear and well-established example-of the pro- 
jectile method, viz., the transmission of pressure by gases. A 
gas consists of particles perfectly independent of each other, and 
the only way in which they can act on each other is by blo vs, 
The pressure of the air is a bombardment of particles, and 
actions are transmitted through gages as through a row of ivory 
balls. Sound is propagated by each particle receiving a knock 
and passing it on to the next, the final effect being much the 
same as if the first struck particles had been shot off through the 
whole distance. 

The explanation of the whole behaviour of gases in this 
manner is so simple and satisfactory, and moreover is so certainly 
the true account of the matter, ‘that we are naturally tempted to 
ask whether this projectile theory is not the key to the universe, 
‘and whether every kind of action whatever cannot be worked 
out on this hypothesis of atoms blindly driving about in all 
directions at perfect random and with complete independence of 
each other except when they collide.) And accordingly we have’ 
the corpuscular theories of light and of gravitation ; both account 
for the respective phenomena by a battering of particles. The: 

corpuscular theory of gravitation is, however, full of difficulties, 
for it is not obvious according to it why"the weight of a plate is, 


_ * To this hypothesis Mr. Tolver Preston has addressed himself with much ' 
ingenuity. . 








‘thie same when held edgeways as when held broadside on, ithe 


stream of corpu cles ; while it‘is surprising (as indeed it perhaps 
is on any hypothesis) that the weight of a body is the same in 
the solid, liquid, and gaseous states. Itehas been’ attempted to 
explaig cohesion also on the same hypothesis, but the difficult es, 


. which were great enough before, are now enormous, and to me 


at‘any rate it seem; that it is only by violent straining and by 
improbable hypotheses that we can explain all the actions of the 
universe by a mere battery of particles. g 


Moreover, it is difficult to understand what the atoms then- 


selve, can be lıke, or how they can strike and bound off one 
another without yielding to compression and then springing 
out again like two elastic balls; it is difficult to understand the 
elasticity of really ultimate, hard particles, And if the atoms are 
not such hard particles, but are elastic and yielding, and bound 
from one another according to the same sort of law that ivory 
balls do, of what are they composed? - We shall have to begin 
all over again, ani explain the cohesion and elasticity of the 
parts ofthe atom. , i 

The more we think over the matter, the more are we com- 
pelled to abandon mere impact as a complete explanation of 
action in general? But if this be so we are driven back upon 
the other hypothesis, the only other, viz. communication by con- 
tinuous medium, $ i 

We must begin to imagine a continuous connecting medium 
between the particles—a suòstance in which they are imbedded, 
and which extends into all their interstices, and extends without 
break to the remotest limits of space. Once: grant this and 
difficulties begin rapidly to disappear. There is now continuous 
contact between the particles of bodies, and 1f one is pushed the 
others naturally receive the motion, The atoms of gas are 
impinging as before, but we have now a different idea of what 
impact means, 


Gravitation is explainable by differences of pressure in the ~ 


medium, caused by some action between it and matter not yet 


understood. Cohesion is explainable also probably in the same 


way, 

` Light consists of undulation or waves in the medium ; while 
electricity is turning out quite possibly to be an aspect of a part 
of the very medium itself, , 

The medium is now accepted as a necessity by all modern 
physicists, for without it we are groping in the dark, with it we 
feel we have a clue which, if followed up, may lead us into the 
innermost secrets of nature. It has as yet been followed up 
very partially, but I will try and indicate the directions im which 
modern science is tending. ` 

The name you choose to give to the medium isa matter of 
very small importance, but ‘‘the Ether” is as good a name for 
it as another. . : 

As far as we know it appears to be a perfectly homogeneous 
incompressib'e continuous body incapable of being resolved 
into simple elements or atoms; it is, in fact, contmuous, not‘ 
molecular. There is no other body of which we can say this, 
and hence the properties of ether must be somewhat different 
from those of ordinary matter, But there is little difficulty in 
picturing a continuous substance to ourselves, inasmuch as ‘the 
molecular and porous nature of ordinary matter is by no means 
evident to the senses, but 13 an inference of some difficulty, 

Ether is often called a fluid, or a liquid, and again it has been 
called a solid and has been likened to a jelly because of its 
rigidity; but none of these names are very much good; all 
these are molecular groupings, and-therefore not like ether; let 
us think simply and solely of a continuous frictionless medium 
possessing inertia, and the vagueness of the notion will be 
nothing more than is proper in the present state of our 
knowledge, ` 

We have now to try and realise the idea of a perfectl? con- 
tinuous, subtle, incompressible substance pervading all space and 
penetrating between the molecules of all ordinary mutter, which 
are imbedded in it, and connected with one another by its 
means. And we must regard it as the one universal medium by 
which all actions between bodies are carried.on, This, then, is_ 
its fanction—to act as the transmitter of motion and of energy. 
First consider the propagation of light. 

Sound is propagated by direct excursion.and impact of the 
atoms of ordinary matter. Light is not se propagated. How 
do we know this ? 

1. Because of speed, 3 X 10", Which is greater than anything 
transmissible by ordmary matter, 

2, Because of the kind of vibration, as revealed by the pheno- 


mena, of polarisation. 
Ld 
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The vibrations of light are not such as can be transmitted by 
a set of disconnected molecules; if by molecules at all, it must 
be by molecules connected into a solid, i.e, by a body with 
rigidity. Rigidity means active resistance togshearing stress, z.4 
to alteration m shape ; it is also called elasticity of figure ap it is 
by the possession of 1igidity that a solid differs from a fluid. 
For a body to transmit vibrations at all it must possess inertia ; 
transveme vibrations can only be transmitted by a body with 
rigidity. All matter possesses inertia, Lut fluids only possess 
volume elasticity, and accordingly can only transmit longitudinal 
vibrations. Light consists of transverse vibrations ; air and water 
have no rigidity, yet they are transparent, /.e, transmit transverse 
vibrations ; hence it must be the ether inside them which really 
conveys the motion, and the ether must have properties which, 
if it were ordinary matter, we should style izertia and rigidity, 
No highly rarefied air will serve the purpose; the ether must be 
a distinct body. Air ex¿ss indeed m planetary space even to 
infinity, but it is ofalmost infinitesimal density compared with 
the ether there, It is easy to calculate the density of the atmo- 
sphere at any height above the earth’s surface, supposing other 
bodies absent, 

The density of the air at a distance of # eatth radii from the 
centre of the earth is equal to a quarter the density here divided 

n= 

by 10” #. Soata height of only 4000 miles ebove the sur- 
face, the atmospheric density is a number with 127 ciphers after 
the decimal point before the significant figures begin. The 
density of ether, on the other hand, has been calculated by Sir 
William Thomson from data furnished by Pouillet’s experiments 
on the eneigy of sunlight, and from a justifiable guess as to the 
amplitude of a vibration, and it comes out about 10778, a 
number with only 17 ciphers before the significant figures, In 
inter-planetary space, therefore, all the air that exists is utterly 
negligible ; the density of the ether there, though small, is 
enormous by comparison. 

Once given the density of the ether, its rigidity follows at 
once, because the ratio of the rigidity to the density is the 
square of the velocity of transverse wave propagation, viz. in the 
case of ether, 9 x 10", The rigidity of ether comes out, there- 
fore, to be about 900, The most rigid solid we know is steel, 
and compared with its rigidity, viz. 8 X 104, that of ether is 
insignificant. Neither steel nor glass, however, could transmit 
vibrations with anything like the speed of light, because of their 
great density. The rate at which transverse vibrations are pro- 
pagated by crown glass is half a million centimetres per second 
~a considerable speed, no doubt, but the ether inside the glass 
transmits them 40,000 times as quick, viz, at twenty thousand 
million centimetres per second. 

The ether outside the glass can do still better than this, it 
comes up to thirty thousand millior, and the question arises 
what is the matter with the ether maside the glass that it can 
only transmit undulations at two-thirds the normal speed. Is it 
denser than free ether, or is it less rigid? Well, it is not easy 
to say ; but the fact is certain that ether is somehow affected by 
the immediate neighbourhood of gross matter, and it appears to 
be concentrated inside it to an extent depending on the density 
of the matter. Fresnel’s hypothesis is that the ether is really 
denser inside gross matter, that there is a sort of attraction 


+ between ether and the molecules of matter which results in an 


agglomeration or binding of some ether round each atom, and 
that this additional or bound ether belongs to the matter, and 
travels about with it. The rigidăy of the bound ether Fresnel 
supposts to be the same as that of the free, 

If anything like this can be imagined, a measure of the density 
of the bound ether is easily given. For the inverse velocity-ratio 
is called u (the index of refraction), and the density is inversely 
as the square of the velocity, hence the density-measure is pî, 
The density of ether in free space being called 1, that inside 
matter has a density p°, and the density of the bound portion of 
this is z?-1. 

This may all sound very fanciful, but something like it is 
sober truth; not as it is here stated very likely, but the fact that 


(: - zz )th of the whole ether inside matter is bound to it and |e 
K i 


travels “with it, while the remaining th is free and blows 


freely through the pores, is fairly well established and confirmed 
by direct experiment. . e 


= {To be continued.) s 
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UNIVERSITY AND EDUCATIONAL 
. INTELLIGENCE 


Cayfaipcr.—The following flurther*announcements of lec- 
tures have been made = 

Prof. Humphry, Circulatory and Respiratory Systems, Jan. 25; 
senior class, Jan. 29; Demanstrations by the Demonstrator for 
Natural Science Tripos, Jan. 26; Ostedlogy, for beginners, 
Jan, 17; Demonstrations fow second year students, Jan. 183 
Mr. McAlister will give six lectures later in the term, on the 


Mechanism of the Human Skeleton.- Dr. Michael Foster’s - 


course of Elementary Physiology, Jan. 23 ; Mr. Lea, Chemical 
Physiology, Jan. 24; Dr. Vines, Anatomy of Plants? advanéed, 
with practical work, Jan. 24 (Christ’s College) ; General Ele- 
mentary course, New Museums, Jan. 23, to extend over two 
terms, and be sllustrategl by demonstrations. A class for the 
practical study of systematic botany, Mr. T. H. Corry, assistant 
curator of the Herbarium, will be férmed. Dr. Hicks will 
lecture on the Morphology of FloWwering*Plants, with especial 
reference to classification, including floral diagrams, in the Hall 
of Sidney College, beginning Jan. 26; Mr, Glazebrook, 
advanced Demonstrations in Electricity and Magnetism, Caven- 
dish Laboratory, Jan. 24; Mr. Shaw, Demonstrations in 
Mechanics and Heat, Jan, 23; if more students attend than 
can be accommodated in the laboratory at one time, the course 
will be repeated on the same days. 
lege, Physical Optics, Jan. 25. Mr.®* Pattison Muir, Non- 
metallic Elements, Elementary, Jan. 22, Caius College Labora- 
tory; General Principles of Chemistry, Advanced, Jan. 23. 
Mr. Solly will give Demonstrations on Minerals in the Lecture 
Room of the Mineralogical Museum, first lecture, Jan. 22. Prof. 
Stuart, Jacksonian Lecture Room, Theory of Structures, Jan. 30; 
the Demonstrator of Mechanism, Mathematics required for 
Engineering, Jan. 29. 

hrist’s College Open Scholarships, Natural Science ; E. L. 
Sortain, Bath College, 30/.; 3rd year, J. C.-Bose, 307.3 Caius 
College, Natural Science, Edgworth, Clifton College, 4o/. - 


Mr. MARSHALL Warp is giving a sourse of free public 
lectures at Owens College, on the Nutrition of Plants, 





SCIENTIFIC SERIALS 


Fournal of the Franklin Institute, January.—Electric lighting 
in mills, by C. J. H. 
machinery, by C, Chambers, Jun.—Experiential principles of 
controlled combustion, by*E. J. Mallett, Jun—Olsen’s testing 


machines, ie 


Archives des Sciences Physiques et Naturelles, December 15, 
1882,-—-Meteorodogical 7ésumé of the year 1881 for Geneva and 
the great St. Bernard, by A, Kammermann.—Observations on 
cometary refraction, by W, Meyer.—Development of the vege- 
table kingdom in different region$ since the tertiary epoch, 
according to Dr. Engler’s work, by A. de.Candofle,—Feriodical 
movements of the air indicated by spirit levels, by Ph, Planta- 
mour.--On the same, by C. von Orff, 





SOCIETIES AND ACADEMIES 

Lonpon i INR 

Chemical Society, January 18.—Dr. Gilbert, president, in 
the chair.—It was announced that a ballot for the election of 
fellows wouid be held at the next meeting, February 1.—The 
following papers were read:—The fluorme compounds of 
uranium, by A. Smithells, The author has investigated the 
action of aqueous hydrofluoric acid upon the green uranoso-uranic 
oxide. He finds that a foluminous green powder, uranium 
tetrafluoride, is left, and that a yellow solution is formed which 
contains uranium oxyfluoride. The author confirms the results 
previously obtained by Bolton, ‘and proves those obtained by 
Ditte to be erroneous.—On a new method of estimating the 
halogens in volatile organic compounds, by R. T. Plimpton 


` 


Mr. Trotter, Trinity Col- , 


Woodbury.—Bricks and brick-making | 


and È, E. Graves, The authors burn the vapour of the compound : 


in a glass Bunsen burner, the products of the combustion are 
aspirated through caustic soda solution, which is heated with 


sulphurous acid and the halogen precipitated by silver nitrate, - 


&c., in the usual way. „Good. results were obtained with various 
liquids from ethyl bromide boiling at 39° to acetylene bromiodide 
boiling at 150°.—On a modified Liebig’s condenser, by W.,A, 


Shenstone. The author has slightly modified a vertical con 
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? 
denser so that it can be used for prolonged digestion and sub- 
sequent distillation without shifting. —On two new aluminous 
* mineral species Evigtokjte ang Liskeardjte, by W. Fligyt.—On 
the volume alteration attending the mixtyre af salt solutioys, by 
W. W. J. Nicol. The salts employed were NaCl, KCl, KNOsg, 
NaNO,, CuSO, and K,SO,. 


Zoolégical Society, January 6.-©-Prof. W, H. Flower, 
F.R.S., president, in the chair.—Mr. H. E Dresser, F.Z.S., 
exhibited and made remarks on a specimen of Merops phitippen- 
sis, which was said to, have been obtained near the Snook, 
Seaton Carew, in August, 1862.—Lieut.-Cal. Godwin-Austen, 
F.R.S., read the-third and concluding of a series of papers on 
the shells which had been collected in Socotra by Prof. J. Bayly 


Balfour, The present portion treated of the freshwater shells + 


of Socotra, which were stated all to belong to the genera 
Planorbis, Hydrobia, and Melania. t a single bivalve was 
obtained. Four species vere decribed as new, namely, Plaxzor- 
bis socotrensis, P. cockburnig Hydrobia balfourt, and Melania 
sclateri. —Prof, E. Ray Lankester, F.R.S., read a paper on the 
light cardiac valves of Echidna aad of Op nithorhynchus. Seven 
additional speeimens of the latter animal had been examined 
since the author’g former paper on this subject had been read, 
all of which, whilst showing interesting variations, agreed in the 
absence of the septal flap of the right cardiac valve. This 
character was shown to exist also in Achidna, and was therefore 
presumed to be a distingtive feature in the structure of the Mono- 
tremes.—A communicati®n was read from Mr. F. Moore, 
F.Z.S., containing the descriptions of some new genera and 
species of Asiatic Lepidoptera Heterocera.—A communication 
was read from Mr. G. B. Sowerby, jun., in which he gave the 
descriptions of five new species of shells from various localities. 


Anthropological Institute, January 9.—Mr. A. J. Lewis 
in the chair—The election of Admiral F. S. Tremlett, F.R.G.S., 
was announced.—Mr. Worthington G. Smith exhibited four 
paleolithic implements from Madras. One of them weighed 
4 lbs, 73 oz., and the author believed that it was the second largest 
specimen of the kind egtant. —Mr. W. S. Duncan read a paper 
on the probable region of man’s evolution. Starting with the 
assumption that man was evolved from a form lower in organi- 

-7 sation than that of the lowest type yet discovered, and that his 
origination formed no exception to the general law of evolntion 
recognised as accounting for the appearance of the lower forms 
of life, the author said that man’s most immediate ancestors 
must haye been similar in structure to that of the existing Anthro- 
poid apes, although it is not necessary to suppose that any of 
the Anthropoid apes at present exis‘ing belong to the same family 
as that of man. The scieħce of the distribution of animals 
showed that the higher types of monkeys and apes appear to 
have had their origin in the Old World, the American con- 
tinent being entirely destitute of them, either alive or fossil. 

. The distribution of the greater portion of the animals of the Old 
World was shown to have taken a generally southward direc- 
tion, owing to-the gradual increase of the cold, which culminated 
in the last Ice Age. This migration was, however, interrupted 
by the interposition of the Mediterranean and other seas, and 
thus, although a few of these animals were enabled to journey 
on until they reached tropical regions, the majority were com- 
pelled to remain behind, where they had to exist under altered 
circumstances. The temperature was much lower, and as a 
result of the consequent diminution of the number of fruit forests, 
a change in the food and ‘in the manner in which it was obtained 
by the apes occurred. A considerable alteration took place also 
in the manner in which they were forced to use their limbs, and 
it was due to the operation of these and other causes that the 
ape form became stamped with human characteristics such as the 
curvature of the spine and an increase in the breadth of the 
pelvis. For these reasons the author regarded the south of 
Europe as the part in which it was most likely that the evolution 
of man took place. Mr. Duncan concluded by urgmg the im- 
portance of forming a committee-to watch discoveries bearing on 

this branch of anthropology. 


Meteorological Society, January 17.—Annual General 
Meeting.—Mr. J. K. Laughton, F.R.A.S., President, ein the 
chair.—The Secretary read the Report of the Council which 
showed that the total number of Fellows was 571, 47 new 
Fellows having been elected during thę year.—The President 
then delivered his Address. He referred briefly to the great 
importance of the uniform series of observations now taken 
under the auspices of the Society, and proceeded to speak, at 











greater length, of certain other points in which the Society 
might, by its concerted action, further the interests of meteoro- 
logical science. The first of these was anemémetry, which is 
at present ina condition far from satisfactory. We know 
nothing positively either as to the pressure or the velocity of the 
wind ; there is no exact standard instrument, and observations, 
whatever may be their absolute value, are not comparable one 
with the other, He thought that the Society might properly 
interfere, so far as to regulate the wide diversity amongst the 
instruments now used, in order that when the proper time came, 
and it was known what anemometer could be trusted, the older 
observations might be reduced, The movement of air in the 
upper regions of the atmosphere is not measurable by any 
existing method; but experiments have been made, ‘at the 
suggestion of the Meteorological Council, in which the drift of 
the smoke-cloud of a bursting shell may be observed and 
measured. The observations of the barometer taken at elevated 
stations in the United States seem to throw considerable doubt 
on the received formulg for the reduction of barometric readings 
to sea-level, and for’ the calculation of heights. When the 
observations extend over a long period, and are regularly taken 
under all conditichs of weather, then no doubt the height of a 
mountain can be calculated with a fair approach to accuracy ; 
but isolated observations, subject to the fluctuations of the 
different readings are extremely wild in their results, In the 
same way, the reduction of the barometer to sea-level is com- 
plicated by many discrepancies which arise betu een observations 
at the upper and lower stations, which have hitherto been 
ignored. It is impossible to say how far they affect the 
isobars on which our daily weather charts are based ; but it is 
probable that they are at least one additional source of error 
and of difficulty. It is mush to be wished that systematic and. 
continuous observations at high-level stations conld be taken, 
not only on the top of Ben Nevis, but on the top of some others 
of the highest peaks in different parts of the country, In this 
way alone, can these difficulties of reduction be cleared away.— 
The following gentlemen were elected the Officers and Council 
for the. ensuing -year:—President, John Knox Laughton, 
F.R.A.S., Vice-Presidents : Edmund Douglas Archibald, M.A., 
Rogers Field, B.A., Baldwin Latham, F.G.S., William Marcet, 
F.R.S., Treasurer, Henry Perigal, F.R.A.S., Trustees: Hon, 
Francis Albert Rollo Russell, Stephen William Silver, F,R.G.S., 
Secretaries: George James Symons, F.R.S., John Wiliam 
Tripe, M.D., Foreign Secretary, Robert Henry Scott, F.R.S., 
Council: Hon. Ralph Abercromby, William Morris Beaufort, 
F.R.A.S., John Sanford Dyason, F.R.G.S., Henry Storks 
Eaton, William Ellis, F.R.A.S., Joseph Henry Giloert, F, R.S.. 
Charles Harding, Robert John Lecky, F.R.A.S., Capt. John 
Pearse Maclear, R.N., Edward Mawley, F.R H.S., George 
ene Whipple, F.R.A.S., Charles Theodore Williams, 
M.D. z 


EDINBURGH 


Royal Society, January 15.—Prof. Maclagan, vice-president, 
in the chair.—In a paper on the diurnal variation of the force 
of the wind on the open sea and near land, Mr. Buchan gave 
the first instalment of the meteorological results of the Challenger 
expedition. From fully 1200 observations which had been taken, 
mean diurnal curves were drawn for the different oceans, from 
which it appeared that in the open sea no clea? marked diurnal 
variation existed, but that near land a very evident maximum 
showed itself about two in the afternoon, and a much smaller 
maximum at midnight. Also ®mear land the force of the wind 
was distinctly less than in the open sea, a fact readily accounted. 
for by the greater friction experienced at the curface in the 
former case. The wind was strongest in the southern’ ocean, 
feeblest in the Pacific. Though the temperature observations 
had not been completely reduced, enough had been dine to Show 
that the surface temperature of the North Atlantic was subject 
to a very small variation of not more than ‘75 of a degree 
Fahrenheit.—The Rev. Dr. Teape read a long paper on the 
Semitic and Greek article, in which he pointed out the influence 
of the Hebrew idiom upon the use of the Greek article, both 
in the Septuagint and the New Testament, and maintained, in 
opposition io Prof, Blackie’s views, that the use “ot the Greek 
article was regulated by definite grammatical rule. —Mr. W. W. 
J. Nicol, M.A., B.Sc., read a paper on the notuce of solution, 
which he regardad from the point of view of molecular attraction, 
Solution took place because the particles of water had a greater 
attraction for the particles of the salt than these had for them- 


selves. The theory was applied to explain various facts 
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established by himself and other experimenters, such for example 
as the relation between the density of a crystal and the temper- 
ature at which it is made to crystallise out.—An elaborate 
experimental paper on the relative electro-chemical positions of 
wrought iron, steels, cast metal, ete., in sea-water and otler solu- 
tions by Mr, Thomas Andrews, Assoc. M. Inst. C.E., F.C.S., was 
commyypicated by Prof, Cram Brown. ‘The time changes in the 
galvanic relations were very carious, showing in some instances 
a complete reversal of the poles. ‘This was regarded as probably 
due to the penetration of the liquid into the plates, which would 
thus seem to be very far from homogeneous, The experiments 
have evidently an important bearing on the question of erosion 
in sea-water. 
Sypnry° 


Linnean Society of New ‘South Wales, October 25» 
1882,.—Dr. James C. Cox, F.L.S., &c., president, in the chair, 
~The following papers were read:—Description of a new 
species of Solea from Port Stephens, byeE, P. Ramsay, F.L.S. 
This new species of sole, of which a drawing was exhibited, was 
proposed to be named S. Æneata.— Contributions to Australian 
cology (continuation), by E. P. Ramsay, F.L.S. , In this paper 
the author gave descriptions of the nests and eggs of nineteen addi- 
tional species of Australian birds, whose nidification and oology had 
previously been imperfectly known.—Descriptions of Australian 
Micro-lepidoptera, by E. Meyrick, B.A. This, the eighth paper 
by Mr. Meyrick on the Micro-lepidoptera of this country, treats 
exclusively of the Occophoride, a family represented ın Australia 
by about 20co species, Fifteen genera and 107 species are 
described at great length in the present paper.—Notes on the 
geology of the Western coal-fields; by Prof, Stephens, M.A., 
No, 1. This was a brief account of ‘the Wallerawang and 
Capertee conglomerates and overlying coal-measures, together 
with‘ some description of the Devonian beds of the Capertee 
Valley and Coco Creek, Specimens of Brachiopoda and Favo- 
sites, together with a large Pleurotomaria as well as of Porphyry 
and other rocks obtained from the same locality were shown in 
illustration of the paper.—Notes on the oyster beds at ‘Cape 
Hawke, ‘by James -C. Cox, M.D., &c. This was a paper m 
support ofthe author’s views, as expressed ina previous paper, 
ofthe undoubted specific difference between the drift oyster and 
rock oyster of our coasts, 


PARIS 


Academy of Sciences, January 15.—M. Blanchard in the 
chair.—The following papers were read :—Choice of a first 
meridian, by M, Faye (Report in name of Commission), This 
is favourable to the:American proposal.—On the mechanical 
and physical constitution of the sun (first part), by M. Faye. 
He presents a résumé of his researches on the subject.—Re- 
searches on alkaline sulphites, by M. Berthelot.—On alkaline 
hyposulphites, by the same.—On complex units, by M. Kro- 
necker,—Separation of gallium (continued), by M. Lecoq de 
Boisbaudran.—-Table concerning the ramification of Jsatis tine» 
toria, by M. Trécul,-On hydraulic silica, and on the ré/e it 
plays in the hardening of hydraulic compounds, by M. Landrin. 
The pure silica obtained by decomposing a solution of silicate 
of potash with an acid, and repeatedly washing and drying at a 
darkred heat, h@names Aydvazlie silica, and he considers it the 
cause of the final hardening of hydraulic mortars. The alu- 
minate of lime cannot concur in this effect, because of solubility, 
but atthe moment of immersiomsit facilitates the intimate union 
of the hydraulic elements, hinders water from penetrating the 
mass of mortar, and so aids the slow reciprocal action of the 
lime and hydraulic silica. Chemical studies on maize, &c. (con- 
tinued), by M, Leplay.—Treatment of typhoid fever at Lyons, 
in 1883, b? M. Glénard. Instead of the expectant method, 
which awaits complications, combating them as they. arise, the 


method of treatment with .cold baths has been adopted f 


in Lyons (as in ~Germany), with a view to preventing 
those complications, The mortality is thus greatly reduced 
(2g. in the civil hospitals of Lyons from 26 to 9 per cent., 
in private practice to I or 2 per cent.).-On the proposals 
of M. Balbiani for opposing phylloxera, and on ‘the winter egg 
of the phylloxera of American and European vines, by M. Tar- 
gioni-Tozzettii He throws doubt on the data on which the 
Phylloxera Commission have proceeded, ingdirecting effort 
towards the destruction of the winter-egg. M, Balbiam rephgs 
at length to his arguments, none of which, he states, are new.— 
Treatment of phylloxerised vines, with sulpho-carbona& of 
potassium in 1882, by M. Mouillefert. The surface treated was 





2225 hectares, on 385 properties, and a steady increase is shown 
since 1877. Thg amount of sulpho-carbonate used was 821,317 
kg. ; the cost varied dSetween 2¢0 and 450 francs per hectare ;“ 
o o5fr, and 0°04 fr. per stock.—Observations on the sul ject of 
the Circular of the United States Government, concerning the 
adoption of a common initial meridian and a universal hour, by 
M. de Chancgurtois. Me ativocates the adoption of «a decimal 
division of the day and of the circle (the latter into 400 degrees, 
the right angle containing roo). The ancient meridian .of 
Ptolemy, about 31°7 degrees ffom that of Paris, he considers 
the best for the initial meridian.—On the hypergeometric fanc- 
tions of superior order, by M. Goursat.—-OQn Fourier’s 
series, by M. Halphen.—-On a general property of an 
agent whose action is proportional to the product of the 
quantities in presence and to any power of the distance, by M. 
Mercadier.—Methods for determination of the ohm, by M. 
Brillouin.—Reply to a note of M. Mgurice Lévy,— Researches 
on the relative oxidisability of casg iron, steel, andgoft iron, by 
M. Gruner. Various plates, suspended in a frame, by their 
four corners, were immersed simultaneously in water acidulated 
with o'g per cent. of sulphuric acid, or sea-water, or were simply 
exposed in moist air of a terrace, Jnter alia, in moist air, 
chromate steels were oxidised most, and tuffgsten steels less 
than mere carbon steel. Cast iron, even with manganese, is 
oxidised less than steel and soft iron, and white specular iron 
less than grey cast iron. Sea-water, on,the other hand, attacks 
cast iron more than stee), and with special energy white specular 
iron. Tempered steel 1s less attacked than the same steel 
annealed, soft steel less than manganese steel or chromate steel, 
&c. Acidulated water, like sea-water, dissolves grey cast iron 
more rapidly than steel, but not white specular iton; the grey 
impure cast iron is most strongly attacked. —On the losses and 
gains of nitrogen in arable land, by M. Dehérain, ‘The losses 
are due not only to the exigenvies of crops, but also, and for the 
most part, to the oxidation of azotised organic matter. When 
the land is not stirred, but kept as natural or artificial meadows, 
the combustions are less active, and the gains of nitrogen 
exceed the losses, Thus a farmer will mote easily enrich a soil 
with nitrogen by ‘keeping it ina meadow than by prodigal manur- 
ing.—Physiological action of picoline and lutidine, by MM. de 
Coninck and ~Pinet.—New experiments on irian grafts, with a 
view to establishing the etiology of cysts of the iris, by M. 
Masse.—-On the solutions of continuity produced at the moment 
of moulting, in the apodemian system of decapod crustaceans, 
by M, Nevequard, 
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POPULAR ASTRONOMY 


The Sun, its Planets, and their Satellites. A Course of 
Lectures upon the Solar System, read în Gresham 
College, London, in the Years 188r and 1882. “By 
Edmund Ledger, M.A., Rector of Barham, Suffolk. 
Pp. 432. (London: Stanford, 1882.) 


A” OTHER work on Astronomy! It must have 
demanded some courage to venture on such an 
attempt in these days, so unpreéwedentedly fertile in 

~ similar undertakings. ¿We are not speaking of the inun- 
dation of lighter productions—the magazines, the lectures, 
the newspaper articles—by which the lower grounds of 
modern society are overrun, to the benefit no doubt, in 
many cases, of those who may thus be led to find out in 
what a glorious world they live. Provided only that such 
efforts have something clear and something pleasant 
about them, we shall pot be disposed to say “the fewer 
the better cheer.” It is 2 worthy and honourable attempt, 
to introduce one new interest, one fresh and innocent 
pleasure, into the dull round of a careworn plodding life, 
The shepherd will love his work none the less for learning 
something of the movements of his “ unfolding star :” the 
evening of the weary mechanic will bring unalloyed re- 
freshment, if he is enabled to turn an inquiring gaze 
upon “the fields of light that lie around the throne of 
Gop.” But not only is provision being thus made for the 
development of thofight and intelligence among those 
whose lives too often are divided between uninteresting 
labour and debasing gratification, but a corresponding 
advance has been made in the production of treatises 
addressed to the possessors of more cultivated minds and 
leisurely opportunities. A full collection of such treatises 
during the last balf-century would be at once voluminous 
and interesting. What wauld come out in strong relief 
from a comparison of them would be the comprehensive- 
ness and many-sidedness of the subject: If is indeed a 
glorious subject—the “consideration of the heavens”; 
the subject of a life-time’ of many life-times—in all” its 
complexity of magnificence. No one mind, no one book, 
can do it justice. It is as boundless as the spaces of 
which it treats, and the mechanism which it professes to 

-explain, It embraces no smail part of the history of 
human intelligence ; it demands the utmost power and 
subtlety of the most consummate analysis; the picturings. 
of the most poetical imagination, will be tame and feeble 
in the presence of its realities ; “and yet so simple are 
many Of its elementary truths as to invite and recompense 
familiar inquiry. There may be room thën for another, 
and another, and yet another woyk on astronomy; and 
provided they are thoughtfully designed and accurately 
wrought out, there will be little question.as to their suc- 
cess ; for it arises from the very comprehensiveness of 
the matter, that everyewriter will address himself to the 
task from his own point of view, and all readers may find 
something to interest them in every varied presentation 
of the subject. 

We are pleased to give a welcome’ reception to the 
treatise which is now before us. In many respects it will 
be found worthy to take rank among the best. 

VoL. xxvil.—No. -692 . 
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as we have said, the study is so many-sided, it is obviously 
better to work on certain lines; not to attempt too wide 
a grasp, with the inevitable annoyance of bulk and cost- 
lines5”; not tò be fed into the opposite course of saying a 
little about everything, and enough about nothing. The 
author of these Lectures has chosen his own line, pre- 
ferring to give us a good deal that is explanatory “of the 
mechanism of the solar system, and a good deal that is 
descriptive of its wonders. And he has executed his task 
on the whole remarkably well. He has evidently a clear 
apprehension of what he is going to write about, and 


-therefore succeeds in niak ng it clear to other minds ; 


and there is a pleasant facility in his style which imparts 
readableness to matters intrinsically somewhat dry. And 
if we meet with little of vivid and i imaginative description, 
its place is supplied *by a truly valuable amount of caution 
and discretion in dealing with the theories of the day. If 
he does not lead us far he will certainly not lead us wrong: 
and “ when,” as he characteristically tells us, ‘we know 
so little, we must not let our ignorance suggest unnecessary. 
difficulties, Rather let it teach us to wait, and watch, 
and learn.” Availing himself of no common extent of 
reading, he has used his materials with conscientious 
accuracy; and if we may venture to point out a few 
matters to which in our view some exception might be 
taken, we hope it may be looked upon as only the fulfil- 
ment of his own express desire to receive friendly com- 
munications of this nature. 

A comparatively undeveloped point, we venture to 
think, in the programme, is the.very brief notice that has 
been taken of the theory of the tides. Granted that its 
minuter details are affected by some complicated con- 
siderations, its general outline admits of easy explanation, 
and is at the same time the cause of occasional miscon- 
ceptions which ought to be removed ; and it would be 
probably considered by many persons an improvement if 
the larger space allotted to it were obtained at the ex- 
pense of the refutation of the fallacy of the exploded 
Ptolemaic system. 

We do not meet with ‘any reference to outbursts 
of light on the surface of ‘the sun; so interesting a 
proving that the brilliancy of the photosphere may be far 
outshone, and so suggestive as to their possible origin. 

The author's usual lucidity is scarcely exemplified in 
the explanation of phases in p. 63, where we venture to 
think a more familiar treatment might have been adopted. 

The larger map by Beer and Madler, nétwithstanding 
its able reduction by Neison, might have found place in 
the enumeration of aids to selenographical study. 

There seems a little confusion on p. 77 between Sir W. 
Herschel’s idea that Aristarchus and some other spots 
visible in the earthshine were volcanoes in actual eruption, 
and the observations by Schröter and others əf minete 
iluminatiens on the dark-side, which secined to point to 
an unieflected origin, and are still, unlike the former, not 
accounted for. ‘ 

With regard to Mercury, we feel it right to say that Sir 
W. Herschel’s failure to confirm the statements ot 
Schroter may not be entitled to much weight ; ; as is suffi- - 
ciently indicated by their controversy in the PAi/, Trans. 
respecting the phenomena of Venus. As far as this 
latger planet is concerned, it may be concluded, without 
accepting the measures of Schroter, that the irregularities 
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witnessed by many observers prove the existence of 
elevations much more considerable than any upon the 
earth: as tœ Mercury, notwithstanding Schroter’s de- 
ficiency as an artisty and his occasional mistakes of pre- 
conception, his observations are always too hongst and 
faithful to be set wholly aside ; and we are not sure that 
the uselessness of devoting time to this planet may not 
be found a mistake at some future day. 

As to the physical condition of Mars, we venture to 
thińk that our author has dealt very faiily and judiciously 
with a subject of controversy, which might have become 
less pleasant but for the unassyming modesty of Schia- 
parelli and the liberal candour of Green, so honourable to 
each of-them, We are not sure that it is always borne in 
mind, how much of the difference may have been due to 
-the early return of the English obsesyer from Madeira to 
a far inferior climate, previous to the development of the 
additional features which were subsequently perceived at 
Milan, and which may possibly, like their strange gemina- 
tion, become more visible from prolonged solar influence, 
The less favourable position of the planet at the next 
opposition is much to be regretted; but Schiaparelli’s 
experience has warned us that increase of distance may 
possibly be compensated by improvement in definition : 
to which we would add on the one hand the constantly 
verified adage of Sir W. Herschel, that “ when an object 
is once discovered by a superior power, an inferior one 
will suffice to see it afterwards” ; and on the other, the 
advantage which may be expected from the 18 inches of 
aperture with which the Italian Government are about to 
mark their appreciation of their astronomer’s ability, and 
their willingness to enable him to meet the emergency. 
It will be matter of regret, if in this honourable contest no 
‘corresponding preparation should be made among our- 
selves; though it is difficult indeed to counteract the 
disadvantage of the English sky. It is not easy to forecast 
the result ; but we think there are indications that possibly 
the supposed terrestrial analogy has been pushed quite 
far enough. As to the interesting question of the habita- 
bility of Mars by beings like ourselves, it deserves more 
attention than it perhaps has often received, that none of 
the supposed correspondence with our own constitution 
could be maintained excepting on the supposition of a 
higher internal température on the globe of Mars, or pos- 
sibly a very different composition of atmosphere. We 
are not so much struck as the author with the progressive 
diminution of the measured diameter of Mars effected by 
the employment of modern instruments; at least Schriter’s 
determination by the mode of projection in 1798 scarcely 
exceeds by o”5 that adopted by Newcomb for 1850. 
Irradiation no doubt is a fact; and a very troublesome 
one; but we suspect that its effects have been sometimes 
over-estimated, or mixed up with those of diffraction ; 
and possibly the subject might bear further investigation. 

As to the internal heat of Jupiter, so interesting an 
inquiry ought not to have been left so long in abeyance. 
If it exists, it would hardly be less capable of detection 
than that of Arcturus; and the bolometer of Langley 
seems to offer a fair chance for the discovery. The satel, 
lite whose strange reappearance is so difficult of explana- 
tion was, it will be found, about to enter on transit instead 
of suffering occultation. It may be naked, en passant, 


that a telescope must have had a marfellous power*of 
e 








indistinetness, that could show M. Flammarion the third 
satellite with a disc as large as that of Uranus (p. 409). _ 

It geems a pity that the traditional misrepresentation 
of the ball of Saturgf, at p. 358, as ¢arrying a faint shadow 
on one side, should still be adhered to; and wé’may 
venture to suggest that there is a good deal of inequahty 
in the execation of the diagrams in various parts of the 
book.: ° 

We are confident that the author will not misunder- 
stand our remarks, or hesitate to’accept our assurances 
that they are made in the, most friendly spirit. If we 
are in error, he is fully able to hold his own; and he 
has our cordial wishes not only for his success on the 
present occasion, but for the extension of his labours, at 
no distant time, to a wide? review of the glorious works 
of Nature. p i _ 





THE ZOOLOGICAL RECORD 


The Zoological Record for 1881. Being Vol. xviii. of the 
“Record of Zoological Literature.” Edited by E. C. 
Rye. (London : John Van Veofst, 1882.) 


T is gratifying to be able to announce that the perse- 
-vering efforts of the editor of the Zoological Record 
to publish the record of one year’s work btfore the ter- 
mination of the next year have been at last crowned with 
success ; nor do we doubt but that this very desirable 
effort will be continued, and indeed become even less 
difficult’ with the advance of time, so that through the 
good will of the Recorders the date of publication will 
recede backwards from December to September or August 
in each year, enabling the worker to begin his autumn 
session with the volume in his hand. The facilities of 
intercourse are now so great with all parts of the world, 
that the Transactions and Proceedings really published 
in the month of December in any one year can be, nay 
are on our bookshelves in these British Isles, long ere 
the spring is on its wane, anel no doubt long ere 1882 
was out, some of the Recorders of this very volume had 
the record for that year well in hand. However grea 
may be our expectations for the future we cordially wel- 
come this present volume, and acknowledge that our 
thanks are due to both Editor and Recorders for what they 
have already done. i 
To those who have time for reflection and dare to look 
back over those eighteen years synce Dr. Günther and his 
friends launched this work upon the world of science, the 
thought naturally arises of the vastness of the amount of 
work that is year after ygar being accomplished without 
apparertly in any way leading to exhaustion. The Editor’s - 
own comments are naturally in the volume very few, but 
how full of meaning is the following: “This volume is 
36 pages longer than its predecessor,” that is, even the 
very enumeration of the zoological literature of 1881 re- 
quires about 800 closely printed pages ; and again we 
read, “the number of new genera and sub-genera con- 
tained in the present volume is 1438”—a simply appalling 
number. The Insecta are credited with 543, and the Pro- 
tozof with 517 of these genera. An enthusiastic zoologist 
once contemplated the posting up to date of Agassiz’s 
“ Nomenclator Zoologicus,’’ that was when the generic 
increase was some 400 to 500 a year; what would he 
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say or think now of these new births at the average of 
over 10co a year. The “examination of this large number 
of new names, as regards prior occupation,” the, Editor 
states was necessarily superficial, “sve quite sympathise 
with him; before we read his footnote we rushed into 
the subject with the A’s, but on,turning over to page 2 we 
saw how matters stood and we gave the critical business 


up at cnce, and it was obvibus at a glance that the’ 


greatest genus maker of the’ year was Ernest Haeckel. 

The year 1881 showed a lull so far as the works on 
recent Mammalia were concerned—at least in comparison 
with 1880—but the flood of new extinct mammalian forms 
from North America shows no sjgn of abatement. In 
1881 the lamented Balfour completed his excellent and 
master):kg treatise on’ Embryology. The account of the 
Mammalia in Messrs. Salvin and Godman’s work on the 
Biology of Central America has been finished, and Peters 
and Doria Have published an important work on the 
Mammals of Wew Guinea. 

The contribution to Bird Literature has been consider- 
able, and the year was marked by the appearance of two 
more volumes of thé Catalogue of the Birds in the British 
Museum (vols, v. and vı). Among the Reptiles, Batra- 
chians, and Fishes, no work of any very special import- 
ance seems to have appeared. Dr. von Martens still 
records the Mollusca and Crustacea. The record of the 
former group extends to 108 pages, and of the latter to 38 
pages ; both are most painstakingly executed, 

The literature of the Arachnida is more extensive than 
usual, and the year’s work is marked by the appearance 
of several importaet contributions by the Recorder, 
Holmberg, Karsch, Keyserling, Koch, Pavesi, Simon, 
and Thorell, so that it is evident that the Arachnid 
treasures of the world are at last being worked. Among 
the Myriopods, Cantoni’s Monograph of the Lombardy 
forms seems to call for notice. 

The enormous group of Insecta is recorded by Mr. 
Kirby, with the exception of the Neuroptera and Ortho- 
ptera, which fall to the skifled hands of Mr, McLachlan. 

The Vermes and Echinoderms are reoorded by Prof. 
Jeffrey Bell; the Ccelenterata by A. G, Bourne and 
Sydney f. Hickson. Iteis remarkable that not a single 
new genus o? species of any recent Octactinia seems to 
have appeared in 1881, nor indeed any separate paper on 
the group. The Sponges and Protozoa have engaged the 
attention of Stuart O. Ridley; while nothing very 
striking seems to occur ameng the Sponge literature. 
Kent’s Manual of Infusoria, and Haeckel’s Prodomus of 
the Radiolaria mark the year ; among the Protozoa, the 
latter work records 483 new gefiera and 2000 new species 
—an almost embarassing number of pretty things. 

We are truly glad that the importance of this Record 
is still practically witnessed to by the generous help ren- 
dered to the Zoological Record Association by the British 
Association for the Advancement of Science and by the 
Grant Committee of the Royal Society. 





OUR BOOK SHELF 


2 
The Brewer, Distiller, and Wine Manufacturer, (London: 
J. and A. Churchill, 1883.) 


THE little work before us is the first of .a series 
of technological handbooks to be issued by the pub- 
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lishers, “each of which will be complete in itself, will 
appear in a handy form and at a low price.’ Practically 
they will be a re-issue of articles in Cooleyis “Cyclopedia 
of Practical Receipts and Collateral Information in the 
Arts, Manufactures, Professions, and Trades,” with a 
ssomefhat fuller treatment and with reference to the more 
recent developments which have taken place in industrial 
processes. As this, the first of these handbooks, treats of 
Alcohol and Alcoholimetry, Brewing and Beer, Cider, 
Liqueurs and Cordials, Distillation of Alcoholic Liquors, 
and lastly, Wine and Wine Making, necessarily much of 
the Encyclopedic form of treatment must remain, when 
such important industries are discussed in so small a 
compass. . 

Though we cannot endorse the statement of the pub- 
lishers, that each handbook will be complete in itself, we 
are compelled to admit that the Editor has given a 
remarkably well condensed ørécis of what has been 
written on industrii fermentation processes. 

The first chapter describes the sources of alcohol, its 
detection in liquids, and its estimation by volume and by 
weight : numerous tables are given for this purpose. In 
addition to the usual distillation process, the methods of 
Balling, Groning, Brossard- Vidal, Silbermann, Geissler, 
and others are described; this part of the book must 
prove of much use to the technologist. 

Brewing is described in fifty pages ; this is sufficient to 
show how condensed the treatment of one of the largest 
industries in the kingdom must necessarily be. Brief 
though it be the Editor deserves the highest praise for the 
manner in which he has condensed the vast mass of facts 
now accumulated im this department of fermentation 
chemistry. In addition to the description of the English 
processes of malting, mashing, and fermentation, a brief 
account is given of the German Lager beer system now 
almost universal on the continents of Europe and North 
America. This is supplemented by a large number of 
elaborate analyses of English and “ Lager” beers, show- 
ing the characteristic differences in the products of the 
two methods. Brief though this part of the handbook is, 
it will be found of interest to the general reader and of 
value to the practical brewer, who may not have hitherto 
given much attention to the scientific part of his manu- 
facturing process. 

In Chapter V. We have a full account of the mashing 
and fermentation processes adopted by the distiller and 


‘rectifier, including the methods followed by the latter to 


remove some of the fusel oils and to flavour “ still” spirit 

so as to produce gins, whiskies, &c., of various taste and 

aroma. A useful feature in this part of the work will be 

found in the descriptions and drawings of the stills of 
Coffey, Siemens, Derosne, Laugier, Dorn, Pistorius, 

Pontifex and Wood, and others; this will be found of 

much interest to distillers, more especially in our colonies, 

where technical information is more djfficult to obtain 

than in the old country. 

The sixth and last chapter treats of Wine and its Manu- 
facture. ô 

After a brief description of the soils and månures- 
best suited to the culture of the vine, we have an enume- 
ration and description of some of the better known wines, 
such as Lafitte, Latour, Margaux, Haut Brion, Leoville, 
and other red wines of the Gironde, and of the White 
Graves, as Sauterne, Barsac, Château Yquem, Latour,” 
&c.; of the Burgundies, Romanée Conti, Chambertin, 
Clos Vougeot, Cios St. George, and La Tache, and of 
some of the wines of the Champagne, Beaujolais and 
other vine districts of France. 

A brief account is given of the so-called Hocks of the 
Rhine, and those of the valleys of the Moselle, Ahn, .and 
other ryers of Germany. In the description given of 
wine-making some use is made of the invaluable treatise 
by Messrs. Bupré and Thudichum (“On the Origin, 
Nature, and ‘Varieties of Wine,” Macmillan), a work 
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which will amply repay the technologist who’ con- 
sults it. 

In conclusion we may add that this little book, though 
far from being “complete,” or exhaystive of any one 
subject it treats of, is yet compiled with great care and 
discrimination by the Editor, and will be found of° much 
value by tbose unable to consult larger treatises or 
original papers. ‘ 
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Il Potentiale Elettrico nell? Insegnamento Elementare 
della Elettrostatica. Per A. Serpieri, Prof. di Fisica 
_ nella Universita e nel Liceo Raffaelo di Urbino. 
(Milano, 1882.) 


~ THIS treatise is an elementary exposition of the theory’ 


of the Potential in its application to Electrostatical Phe- 
nomena, It is founded, as we learn from the preface, on 
the author’s l-ctures at the Raphael Lyceum of Urbino; 
and is intended for the use of the Ly¢eums and Technical 
institutes of Italy. It is well known to all who interest 
themselves in such matters that a promising young school 
of physicists has recently been springing up in Italy, and 
that those who wish to be abreast of their time can no 
longer neglect the Italian scientific literature. If the 
treatise of Prof. Serpieri may be taken as a fair specimen 
of the scientific instruction given in the secondary; schools 
of Italy, it is clear that this harvest of physicists is due 
in no small degree to careful sowing. 

The work desérves its title of Elementary, inasmuch as 
nothing is demanded of the student beyond a knowledge 
of elementary, geometry and algebra, and a slight ac- 
quaintance with trigonometry The author is mistaken, 
however, in supposing that an elementary treatment of 
electrical theory has not hitherto been attempted; for 
the English work of Cumming, published some six years 
ago, is almost identical in its aims with his own 
Although Cumming’s treatise is.an excellent one im many 
-Ways, we cannot help thinking that the Italan one is 

“better fitted for the purposes of elementary instruction. 

Prof, Serpieri appears to us to have happily: kept the 
middle way alike between poverty: and redundance of 
matter; and between excess of mathematical and excess 
of merely experimental detail. 

In the first four chapters are developed the: relation 
between potential and charge, and the theory of lines of 
force and equipotential surfaces. The fifth, sixth, and 
seventh chapters contain the theory of capacity, of elec- 
trostatic induction, and of the measure of potential. The 
eighth chapter contains a short sketch of the centimetre- 
gramme-second system of unics, now universally adopted 
in accordance with the decision of the Electrical Congress 
at Paris ; farther details on this all-important matter are 
given in one of the appendices, and a considerable 
number of numerical examples is provided to familiarise 
„the student with the practical use of the system. The 
last seven chafters are devoted to the theory of con- 
densers. Not only is the theory explained in a simple 
and interesting way, but abundance of experimental 
results and numerical illustrations are given to enable the 
earner to judge how far the mathematical theory repre- 
sents the actual facts. The account. of the experiments 
of Villari on the heat developed in the electric spark 
under various circumstances is interesting, and would 
probably be new to most English readers. : 

The main fault we have to find with Prof. Serpieri’s work 
is that he has a tendency to cite second-hand authorities 
where it would have heen quite as easy, more instructive 
for his youthful 1eaders, and more zust to give the original 
sources. Again, why of all the results concerning specific 
inductive capacity should he quote (p. 69) those of Gordon 
only, which, have, been precisely the most questioned, and 
why on the same page should the tesults of Baltzmann 
for the specific inductive capacity of gases*hot be coupled 
with the name of their author ? s s 
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* LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
byghis correspondents. Neither can hz undertake to return, 
@ to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, | 

[The Edot urgently requests correspondents to keep their letters 
as short as possible, Fhe pressure on his space is, so great. 
that it ts*impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


Hovering’ of Birds - 


IN your last number I observe an interesting letter on the 
“ Hovering of Birds,” by Mr. Hubert Airy. In that letter he 
refers to an opinion which I have expressed, that this ‘‘hover- 
ing” cannot be accounted for by the mere supporting agency of 
an upward current of aw. The writer quotes this opinion as it 
was expressed in a letter to you (NATURE, vol. x. p. 262), But 
he doe: not seem to have yan the filler explanation which I 
have given on this subject in Ch&pter MI. of the‘ Reign of 
Law.” To that chapter I must refer your correspondent for an 
explanation, which shows that hovering can be, and is perpetu- 
ally accomplished under the ordinary conditions of horizontal 
currents of air, It is very commonly performed (especially) by ` 
the whole tribe of Terns, or sea-swallows, over the surface of 
the sea, where there are no hills or mountains to deflect aérial 
currents from the usual horizontal course. 

Mr. Aury himself uses words which, indicate that this agency 
of upward currents is quite superfluous. He says: ‘‘It is easy 
to see that a bird, with the exquisite muscular sense that every 
act of flight demands and denotes, might so adapt the balance 
of its body, and the slope of its wing-surface to the wind, as to 
remain motionless in relation to the earth.” He prefaces these 
words by these others: ‘given such a slant upward, current.” 
But no such “gift” 1s needed. The bird has only to slope his 
wing-surfaces to the current, and precisely the same effect is 
produced as if the current had been otherwise “sloped” up- 
wards against a horizontal wing-surface, Mr, Airy’s own letter 
contains an excellent explanation of this correspondence. 

Cannes, France, January 29 ag ARGYLL 
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WITH respect to Mr: Hubert Airy’s interesting note (vol, xxvii, 
P. 294), I beg to say that I have very often seen the: kestrel 
hovering over the perfectly level meadows of Middlesex with 
obvious ease, where n> undulation of the ground could possibly 
affect the currents of air. Of the twelve instances Mr. Airy 
enumerates, I see only six refer to hawks (specigs undetermined), 


-so this fact must be taken. into consideration; the conduct of 


rooks and. crows under such cirevfnStances seems to me.to come 

under quite a different category from that of hawks, and in some 

instances gulls,*thus ‘‘ prospecting” for their prey. Mr. Airy 

does not ignore this aspect of the question, but I think that by 

confusing objective with subjective,‘ hovering ” he complicates 

his theory, 3 Henry T, WHARTON 
39, St. George’s Road, Kilburn, N. W., January 27 





Action of Light on India-rubber 


Ir may be in the recollection of some of your readers, that in . 
1876 I pointed out that the deterioration of ebonite surfaces was 
due to the combined action of light and air. Some time-after- 
ward, it was remarked to me that our laboratory (an-old green- 
house) was too light, and aya result all our india-rubber tubes 
would rapidly deteriorate. This led me to submit some pieces 
of ordinary black india-rubber to the same treatment as the 
ebonite in the former experiments. On October 11,.1879, four 
pieces of caoutchouc connector of § mm. internal diameter were 
taken, two were placed in éest-tubes plugged with cotton-wool, 
and the remaining two inclosed in hermetically sealed tubes. 
One of the sealed tubes, and one of those plugged with cotton 
wool were placed in a dark drawer, and the other pair in the ` 
laboratory window, with a north aspect, and in such a position 
that they were not under the influence of direct sunlight in the 
summer. To-day the specimens were examined, Both the 
sealed, tubes were found to be slightly moist inside, and on 
opening them an organic odour, like that of an india-rubber 
shop, was perceived., The caoutchouc which had been exposed 
to air and light, was covered with a thin brown coating, and on 
being bent this coating*cracked ; the end which had- been most 


-exposed' to the light was rather brittle, and could not be stretched 
} 
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without splitting. The other three specimens were unaltered. 
All four specimens were slightly acid to test paper, but the 
quantity of acid was too small to be dete: mine. 

Mareck (Chem. News, xlvii, 25, frem Zeitschr, fi Anal. 
Chem, xxi.), has lately recommended the preservation of taout- 
chouc tubes, by keepirg them in water when not in use. This 
ds, no doubt, efficacious in consequgnce of the exclusion of air. 

~,Cooptr’s Hill, January 22 e HERBERT MCLEOD 
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A Possible Cause of the Extinction of the Horses of 
tife Post-Tertiary 


A TRAVELLER in the Park region of northern Colorado, and” 
the central portion of Wyoming, fifteen years ago, cculd not fail 
to notice the immense’ numbers of skulls and other bones of 
bisons in districts at that time no lqpger frequented by these 
animals, Scattered specimens were to be seen in all directions, 
some of them bearing marks of tullet and kmife which left no 
doubt as té’the agenteof destruction. Others were to be found 
in numbers in localities which suggested that they had been sur- 
prised by death while seeking shelter from the weather rather 
than the humdn destroyer. In such cases, tumbled and mixed 
by the scavengers, they were thickly strewed over small areas, 
and the contour of the surface often was such as to bring them” 
closer together with the movement of water or soil. When 
asked the cause of the wholesale slaughter, the reply of the 
natives was almost invariably ‘ the hunters killed a great many, 
but the most died in the deep snow and cold weather some 
twenty-five years ago.” ~ 3 

The great losses experienced by the cattle men of the Medi- 
cine Bow and Elk Mountain region, only a couple of winters 
ago, are too recent to have been forgotten. The next spring 
and summer the unforlunate owner found the carcaces of his 
cattle in positions similar to those occupied by the bands of 
bisons, In small parties they had huddled in sheltered basins 
or nooks, and some, upheld by the snow through the winter. 
were still on their feet, Since then these ‘‘bone yards” have 
become similar in appearance to those of earlier date. 

Last summer the Rindiess of Prof, Agassiz enabled me to 
make some discoveries in the Mauvaises Terres of the eastern 
slope of the Rocky Mountains which vividly brought to mind 
the pockets full of recent skeletons. Sections in the Post- 
Tertiary beds here and there disclosed growps or herds of fossil 
horses (Zgzus) in circumstances so similar as to leave no alterna- 
tive to the conclusion that the same causes hed filled the bone 
basins in the olden and in most recent time. 

Stripped of the strata above them, the contour of the surface 
would have been similar,gapd the old-time Coyotes in their 
feasting had evidently brought abc ut an equal amount of cen- 
fusion in the remains, About the time of phe deposition of 
these fossils the hcrses becawe extinct. Why is still an open 
question, Such evidence as was gathered there Las led to the 
belief that, in that region mt least, occa:icnal ‘cold waves” of 
days—-perha weeks in duration, which deep snows caused, or 
were the principal causes of the extermination of the horses, 
Other causes that may be suggested are these: lack of water, 
and an extended glacial period. A consideration of the charac- 
ter of the deposits, the drainage of the mountains at the time, 
the absence in there beds of proof of a glacial period affecting 
them since, and the continued exi tence in the same locality of 
other creatures, comewhat less sensitive to the cold, would seem 
to be sufficient objections to their acceptance. The tiadition of 
the Indians, that there ıs a winter® of termble destiucticn to the 
animals once or twice in the lifetime of a man—say once in 
about forty years—appears to te confirmed by the testimony of 
the whites, A few degrees or a few days afided to the measure 
of the “wave,” or “blizzard,” and a few inches added to the 
depth of the snow wou'd suffice tô sweep the herds from the 
pastures. . Weather of this character is a pcscbility every winter 
in the Bad Lands, though we hardly expect it. Apparently the 
rocks contain evidence of such weather im post-Teitiary times, 
And it may not have,differed so very much frem that we are 

„having to-day. S, GARMAN 

Cambridge, Mass., U.S., January 12 





Suicide cf Scorpions 


. SPEAKING of scorpion «uicide, Me. G, J. Romanes in his 
‘t Ammal Intelligence writes : 


* 





a: fact unquestionably demands further corroboration before we 
shall be justified in accepting it unreservedly” (p, 225). Some 
years ago I made some experiments and observations on a 
smaller and a larger species of scorpion fouħd on the Cape 
Peninsula. I am sunable io ascertain the specific names; the 
smalls are found beneath the bark of decaying tree-stumps, the 
larger, which often weigh upwards of seventy grains, are found 
beneath stones and ant-balls, I have recently resumed these- 
expenin ents and observations, The con¢lusion I come to is 
that neithe: ef these species have any suicidal instinct. Only m 
‘one case have I fourd, after death, any sign of such a wound as 
thesting might inflict; in this case, though one of the tergal 
plates showed a largich irregular fracture, the wound did not 
seem a fresh one, and was dry and apparently skinned over; in 
this cae, too, thcugh [ watched the death of the scorpion 
(caused by the gradual application of heat to the bottom of the 
glass vessel in which the creature was inclosed), I was rot able 
to detect anything bke the act of suicide, T will now briefly 
describe the nature of my experiments. 

I. Condensing a syn-beam on varicus parts of the sccrpion’s 
body. The creatureS always stiuck with the sting round, across, 
and over the heated spot, and seemed to try and remove the 
source of irritati8n, 
` 2: Heating in a glass bottle. As this admits of most careful 
watching, I have killed scme twenty or thirty individuals in this 
way. The creatures very commonly pass the sting over the 
body as if to remove some irritant. ‘The poison exudes from the 
point of the sting a! d trere coagulates 

3. Surrounding with fire or red hot embers. I first took a 
newspaper, m istened a ring about a foot m diameter with alco- 
hol, and placed a scorpion within the ring. The paper was, by 
this iire, ignited. He valked without hesitation through the 
fire, and tricd to make his escape. I made a ring of 1ed‘hot 
wood-embers, and placed a scorpion in the middle, He pushed 
his way out, displacing two of the embers. I made a better 
fire-wall, ard put him in the middle again, He crept over the 
emters, I placed him in the midst of a ring of embers on the 
flat and much-heated stones of -the fire-place. He crept .cver 
the embers again, tut this time got baked before he eculd 
escape, z 

4. Placing in buinirg alcohol, I placed a layer of an eighth 
of an inch of alcohol in a shallow vessel, lit the alcohcl, and. 
placed the «corpion in the midst of the burning spirit. 

- 5., Placing in concentrated sulphuric acid. I moistened the 
bottom of a large beaker with a very thin layer of concentrated 
sulphuric acid, and put in .a scorpion, The creature died in 
about ten minutes, (I have also tried other strong acids, a con- 
centrated solution of sodium hydrate, and a potassium cyanide 
‘solution. ) ' 

6. Burning phosphorus on the cieature’s body. I placed a 
small pellet of phcsphorus near the roct of the scorpion’s tail, 
and lit the ;hosphorus with a touch of a heated wire. The 
creature tied to remove the phosphorus with its sting, carrying. 
away some of the burning material, 

7. Drowning in water, alcohol, and ether, 

8. Placing in a bottle with a piece of cotton-wool moistened 
with benzer e. 

9. Exposing to sudden light. I have not tried special expeii-- 
ments as to this point, Lut have, on turning over an ant ball, 
suddenly expored a cco/picn, hitherto in gpmylete or almcst: 
complete darkness, to the full glare of Scuth African sunshine. 

10. Treating with a series of electric shocks, 

11, General and exaspeiatigg courses of worry. . 

I think it will be admitted that some of these exp@rin ents 
were sufficiently barbarous (the sixth is positively sickening) to 
induce any scor} ion who had the slightest suicidal tendency to 
find relef im self destruction. I bave in all cases repeated 
the expenments on several individuals, I have,in neagly all 
cases examined the dead sccrpion with a lens, My belief is that 
the efforts made by the sccrpion to remove the source of irrita- 
tion are put down by thcse who are not accustomed to accurate 
observation as efforts at self-destruction, On one occasion I 
called in one of my servants to watch the death of a scorpion by 
gradually heating it in a glass bottle, The creature at once 
began movirg its sting across and over its back, upon which my 
servant exclaimed, “See it is «tinging i'self.” Ido not wish-to 
imply that-all the cases of alleged scorpion. suicide are merely 
instances of careless obrervaticn, All wish to do in this 
note is to ecd] my individual experierce, and to state clemly 


“Still I think that so remarkable |*that after makfng a series of observations as carefully as I could 
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on a large number of individuals, I cannot place on record a 
single instance of clear and unmistakable scorpion suicide. 
Rondebosch, January 1 C. Lroyb MORGAN 


great differences between the individuals; some being much 
better specimens than others—jast as all sheep are not sheepish 
to the shepherd-,and I think it is quite possible that not one of - 
these dight insects wowld deceive*the eye of an average natural 
enenfy. Let us suppose that anyone of these were so perfect as 
a mimic, that it would deceive this enemy, it might be wanting'in 
the advantage of perfect regt whilst under inspection, and thus > 
be detected. It was by*the movement of the insect that T'was 
enabled to get the one I pigked up. The Duke’s moth' was 
betrayed by his ‘beaded eyes and thorax;” and last of all, 
there was a small hole in the covering of the bright wings, which . 
the Duke considers one of the mysteries of nature, and through 
all the mimicry of this moth the Duke with very little trouble 
detects the imposter; as far as he was concerned, all the effort 
of nature was wasted. If I may be allowed the paradox, it is 
only when one has come to see what a botch nature has made of 
its work that its beauties can be properly appreciated. I admire 
quite as much the quickness of eye that belongs to the lizard 
that may have been on the watch to capture the moth; these 
‘* mysteries” have gone on together ; and where a moth -or a 
lizard failed ever so little it went down whilst its better appointed 
brother was the fittest to survive. Until the miad has taken in 
how constant the battle is, how small the advgntages must be 
when the enemy is travelling the same path, it is difficult to 
resist the feeling of wonder and the desire to account for all by 
a fiat of creation. z 

I remember some remarks by the Dukg of Argyll in a similar 
strain, when he observed three water-dzels take the water for the 
first time, He was struck with the way in which they all dived 
and swam, so perfectly ; but I think he failed to consider this 
view of the matter—did any one of these surpass the others in 
the art, even were his advantage so little that the Duke was 
unable to detect it? if so, then provided he was-equal of his 
brothers in all other respects, he was the fittest to survive ; and 
as we evolutionists only claim little by little ; its ordinary phrases 
are no lean and empty formule to me. ; 

Nothing but the conviction that, in the new light thrown on 
nature by Charles Darwin and his numerous disciples, lies the 
happiness or misery of our race, would shave emboldened me, 
so indifferently educated for the task, to take up the subject 
and your time, Duncan STEWART 

Kuockrioch, January 25 





Mimicry in Moths ° ` 

I HAVE read with great interest the observations of the Duke 
of Argyll on Mimicry in Moths. I remember more ‘than one 
similareoccurrence during my travels. The most curious was 
as follows :— 

Whilst in Japan, a messmate brought on board, in an 
ordinary pot, a beautiful trained shrub with a leaf much 
resembling that of an orange. It was placed on the ward room 
table where we all sat, the steward removed it from the table to 
the top of an harmonium at least three times a day, and I 
watered it when required, and often examined and admired it;. 
jn about eight or ten days it began to show signs of failing ; 
‘and, thinking it might be infected with spider or green fly, I 
examined it carefully, and in doing so I disturbed a large green 
smooth-skinned caterpillar. Like all animals on board ship he 
soon became a great favourite, and we offen asked strangers to 
point him out and in no case did they succeed. 

He always lay along the edge of the leaf, with his head to the 
point and eat at each bite, exactly the breadth necessary to pre- 
serve the contour of the leaf as far as possible, when he reached 
the point, by a few sharp convulsions he returned to the stem 
and began another row.. When he had finished one half of the 
leaf he began the other; and when nothing but the centre rib of 
the leaf was left he eat backwards alang the stem. - He was the 
most economical feeder I ever saw, only a very little bit of the 
centre rib of the leaf was bitten off and fell to the ground, and 
the hard stem of the leaf was left. 

I soon observed that he could assume the exact shade of the 
leaf he was feeding on, and I frequently shifted him and watched 
the process. 

In due time he assumed the chrysalis form; he partly sus- 
pended, partly glued, himself to the stem of the plant and it 
was very difficult to detect him; but not nearly so difficult as ın 
the caterpillar state. 

He remained a very short time in the pupa, and one day I 
was called by asmessmate who informed me that ‘‘ My beastly bug 
had hatched out,” and at first I thought this'was the case, as a 
beautiful black and gold butterfly was expanding his wings and 
Jegs on the table, and soon took wing, but was captured and 
handed over to our bug collector, who by the way took no 
interest whatever in the prior stages ; he was neither butterfly, 
moth, nor beetle, so nothing to him. 

I went to observe how he had broken out of the sheath and 
was astonished to find that my chrysalis was safe and sound, the 
butterfly we had certainly did not come from it, Then where 
did it come from? We were still in Yokohama harbour, and it 
‘was a common occurrence that insects flew off to the ships. 
But how did a butterfly in the state I saw this one get on the 
ward room table? I came to the conclusion that the pupa had 
been attached to the plant or pot; Idid not anticipate what 
took place. Ina few days another butterfly, to all appearance 
the brother of the first one, was seen (but not by me), to emerge 
from the chrysals we had at first observed; and I have no 
doubt the first insect had eluded all our. prying, and that there 
were two caterpillars all the time on the plant. i 

I do not get NATURE until it isa fortnight old, and I have- 
waited with anxiety to see if any one better able than I am would 
endeavour to show that mere physical causation is sufficient to 
accoumt for all the phenomena d&closed by the Duke’s admirable 
observation of the moth, 

I look upon the Duke as one of the best observers of Nature 
we have, and his opinions must carry great weight ; and believing 
as [edo tha in the Theory of Natural Selection the future exist- 
ence of our race and all hope of advancement in morality is 
pound up, I am anxious that his doubts on this subject should 
not carry weight with others. 

I think the whole question lies in this—were either of these 
caterpillars, or the Duke’s moth perfect, or even the most perfect 
of their kind? g g 

I believe I have had more opportunity of observing cases of 
mimicry than his Grace has, and I have always found that the 
individuals vary as much in these forms of life as in any other, 
At Labuan one of the Engineers of the coal works sent a native 
out andin half an hour he returned with seves leaf-insects. I 
had picked one up in my walk from the settlement, and although 
at first each appeared a perfect leaf to my eye, I soon found 


Clerk-Maxwell on Stress ay, 


CAN any of your readers give me a reference to the note in 
which Maxwell, commenting on or replying tga correspondent 
of NATURE, gave his ideas as to the nature of stress in a beam 
or cord? : s9 
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The Comet ie 


May I ask space to make some observations about tke orbit of 
the Great Comet of 1882? Cag : 

Looking on the many elements pnblished in Nature, in the 
Dunecht Circulars, and in the Astronomische Nachrichten, 1 find 
very great différences between one and another. Especially the 
elliptical elements calculated by Mr. S. C. Chandler, Mr. Frisby, 
Mr. Kreutz, and Mr, Morrison present periods peculiarly 
different. 

Now this fact can be produced but by two causes ; either it may 
be that the different observers considered different parts of the 
nucleus as the brightest part; or it may be that the movement 
of the comet has been much perturbed by some bodies of the 
solar system. 

The first hypothesis is very probable, as you remark in the 
** Astronomical Column” in NATURE, vol. xxvii, p. 300. - 

The division of the head jn two, and perhaps three portions, 
is a fact well observed by many astronomers, and well shown in 
the drawings published by Mr. A. A. Common, Dr. Doberck, 
and Mr, W. T. Sampson in NATURE, vol. xxvi pp. 109, 129, 
and 150, ` 

But I observed that with small magnifying power the appear- 
ances of the brightest part of the head maintained always a 
certain unity, which-would not admit great mistakes in the 
observations. Therefore it seems to me that, unless we suppose 
considerable and unknown variations in the form of the nucleus, 
only the difference Of appreciation of the point observed can 
hardly explain such a gveat, and I say regular, differenée between 
one orbit and another. 

I say regular difference, because I remark a certain peculiarity. 

. 
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The first elliptical on bit calculated by Mr. J. C. Chamller, using 
observations from September 18 to October 20, gave a period 
of about 4000 years, re 

Afterwards Mr. Kreutz, using obseryations from September 
8 to November 14, gave a period of 84% years, and lately Mr. 
Morrison, keeping observations from September 19 to De- 
cember 11, has an elliptical orbit with only 642°5 years. 
< "This fact induces me to believe fhatean accurate study of the 
perturbations of the motion of this comet may bè as important 
as it was for Biela’s comet. r 

It is-my purpose to go, as far as I can, through a com- 
plete discussion of all*the observations, and I shall be very 
glad if those of your readers, who are possessors of good un- 
published remarks both about the appearance and about the 
positions of the comet, would kindly let me know of them. 

E. -RISTORI 
13, Pembridge Crescent, Bayswater,“W., January 30 


. Aa. 


* The Aurora of November 17, 1882 

I sHoULD like to ask H. J. H. Groneman whether he tried 
to find out if ,a curved path for the auroral beam would agree 
better with the observations than a straight one; because, if it 
„was purely an aaroral phenomenon, we should naturally expect 
its path to be a curve, maintaming a uniform height above the 
surface of the earth, and to be approximately a small circle 
having its centre at the magnetic pole, this being the ordinary 
position of the auroral arches. Of course the motion of the 
parts of the arch is often not exactly in this direction, because 
the arch has frequently a tran-verse motion in addition to the 
movements that take place longitudinally; and 1f there was any 
such transverse motion in the case of this beam, that would 
prevent its moving strictly along a parallel of magnetic latitude, 
though it is hardly likely it would deviate far from it. It would 
be well to ascertain whether such a motion would not agree 
better with the observations of the beam than Dr. Grone- 
man’s hypothesi, that it was in a straight line; for the establish- 
ment of a curved motion would do away with the idea that the 
phenomenon was caused by a meteor, 

In the other cases cited by Dr. Groneman of supposed 
meteoric masses passing through our atmosphere and producing 
auroral effects, the paths, so far as given, seem all to fave been 
approximately along the parallels of magnetic latitude, which 
circumstance mulitates against their having had anything to do 
with meteors, because these traverse the atmosphere in all direc- 
tions, and would be just as likely to go in a northerly or 
southerly direction as in an easterly or westerly one. Possibly, 
however, Dr. Groneman’s theory may be that | meteors only 
produce an auroral effect wkex they happen to go in such direc- 
tions as may be calculated to produce it, 

Sunderland, January 29 THOS, Waa BACKHOUSE 





As Dr.*Groneman in his gnost interesting paper on the pheno- 
menon of November 17 asks for my authority for the Swedish 
observation, I may say that I merely saw it in the “Notes” in 
NATURE (vol. xxvii, p. 113). There seems a misprint m that 
statement, however, as ‘‘ Hskibstuna, fifty-four miles south of 
Stockholm ” would be in the :ea, whereas Eski/stuna is fifty-four 
miles west of Stockholm, e 

As the spectroscope observation is said to put the auroral 
nature of the ‘‘spindle” beyond doubt, I would observe that 
until we know that gas excited by the passage of particles 
through it at fifteen mules a secpnd does not give the same 
spectrum as when incandescent by an electric discharge, the 
observation of certain lines cannot prove anything of the exciting 
cause, Further, a good deal of the light might be reflected sun- 
light, as that would be scattered over the whole’ spectrum, and 
would thus be masked by the faint diffused spectrum of the 
moonlight at the time. W. M, F, PETRIE 

Bromley, Kent 





REFERRING to Dr.,Groneman’s communication, possibly it 
may be of service to say that at 9 p.m., October 14, 1870, 
besides some ruddy aurorze, chiefly in the west and north, I saw 
a band having a very close resemblance to that figured in tke illus- 
tration, p. 297- It, however, stretched all the way across the sky 
from west to east, and continued for some time without much 
apparent alteration in figure or locality, a An appointment called 
me away before it bad vanished. HENRY MUIRHEAD 

Cambuslang, January 26 





The Sea Serpent 


I HAVE seen four or five times something like what your cor- 
respondent describes and -figures, at Llandudno, crossing from 
the Little Ormes head across the bay, and have no doubt what- 
ever that the phendémenon was simply a shoal of porpoises. I 
never,*however, saw the dead your correspondent gives, but in 
other respects what I have seen was exactly the same; the 
motions of porpoises might easily be taken for those of a gerpent ; 
once I saw them from the top of the Little Orme, they came very 
near the base of the rock, and kept the line nearly half across 
the bay. - JOSEPH SIDEBOTHAM 

Erlesdene, Bowdon, January 26 


Influence of “Environment” upon Plants 


REFERRING to Prof, Thiselton Dyer’s letter on the above 
subject in NATURE (vol. xxvii. p. 82), it may interest your 
readers to know that I have had several trees of Acacia dealbata 
30 feet high, in the open air, in flower for ten days past, but not 
so fally as they wilJ*be in a fortnight’s time. I have had 
Desfontainea spinosa in flower during the past eight menths ; this 
shrub is 64 feet Igh, and alo in the open air. 

Rosehill, Falmouth, January 29 





Howarp Fox 





THE PEAK OF TENERIFFE ACTIVE AGAIN 


A PRIVATE letter which I have just been privileged 

to see, from a native lady in Santa Cruz to her 
sister in this country, tells how the inhabitants of that 
present capital of Tenenffe had remarked for several 
months past, that there was no snow on the upper part of 
the Peak; though all the “ Cumbree,”’ or moderately high 
land over the rest of the island, was whitened with it m 
the usual manner for the season. But within the past 
few days, “ fire, like three great bonfires’? had been seen 
on the summit of the Peak, and a lava stream had begun 
to flow down from it. 

Now this 1s interesting both chronologically, and choro- 
graphically. Chronologically, I had remarked at p. 150 
of my little book ‘Teneriffe an Astronomers Experi- 
ment,” (published in 1858), that the lava eruptions there 
only break out about once in a century; the last eruption 
having occurred in 1798, and the previous one in 1703; 
and now we have one in 1883, but in what part of the 
mountainous island called Teneriffe has this last eruption 
appeared ? 

So far as I can gather from the said private letter, it 
has issued,-if not from the very mouth of the craterlet 
which forms the tip-top of the Peak, yet from its sides or 
foot where it stands on a filled-up crater of much larger 
size, otherwise to be looked on as the Peak’s proper and 
effective summit; and it is from that cratèrs lps that 
have proceeded all the later, and yet prehistoric, streams 
of black lava; which score and frill the Peak on every 
side ; and contrast so strikingly with the far more ancient 
red, and the still more ancient, more abundant, and once 
hotter yellow streams from the older ang larger craters 
lower down, before ever yet, the Peak, or final cinder 
heap, was formed. 

But though in the Nasure-primeval history of the 
Mountain, the black, unoxydised lava streams of the 
Peak, were its latest exudations, still nothing more of that 
kind was locally expected to occur there within the human 
period. This was partly because no addition to them,had 
been made since the Spanish Conquest ; and’ partly "be~ 
cause the lava outflow of 1798 avoided the Peak, and 
broke out on the Western side of the general mountain 
mass, while the eruptions of 1703, which threatened the 
town of Guimar to the south, and destroyed Garachico to 
the north, filling up its once beautiful bay—broke forth 
nearer the sea-level than the peak’s top. Whence the 
idea arose, that the central vent of the peak must have 
cloggedeup with time, and that nothing more than its 
merry little jegs of steam and sulphurous acid were to be 
leoked for in that quarter ; yet now we are told of red 
hot Java pouring forth. 
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Nevertheless on the whole, and in the long course of 
time, the forces of the grand old volcano may be dying 
out. Forin an earher work than any other that Í had 
ever met with before about Teneriffe, I have lately read a 
very different account of the average state of the summit 
crater, to what it has been in, ever since the days of modern 
travelling and visitation began. 

The book [ allude to, in the possession of the Earl of 
Crawford and Balcarres, is an exquisitely illuminated MS. 
volume in vellum, by the Chevalier Edmund Skory, of the 
date of about 1582, and dedicated to that name so dear to 
all the students of Natural Science, viz. : 


“ Sir Frances Bacon, . ? 
“the knower and lover of all good Arts.” 


- The very first dipping into its old MS. pages brought 
out a quaint proof of its antiquity, by its involuntary allu- 
sions to Garachizo, as a city that was necessarily the 
island's chief delight and glory ; the Seat of its Govetn- 
ment, the abode of its commerce, the place of all its ship- 
ping, and of course, because it was so prosperous, destined 
to live a queen for ever, and to be the joy of all peoples. 
Yet it is now, and has beea for nearly two centurtes as 
deserted as another Tyre ; hardly fit to be the habitation 
of foxes, a mere howling wilderness of black rocks, for a 
-few fishermen to spread their nets upon. 

This happily preserved author then ın the Earl’s valuable 
library, who- had abundant experience of Teneriffe more 
than a century previous to Garachico’s Herculaneum fate, 
speaks of — ‘ 

“ Great stones being, with noyse, fyre and smo xe, many 
s non cast forthe” out of the craterlet on the top of the 
peak. 

Also that, ‘ On the sommer time the fyers doe ofte 
breake forth from out the hole in the topp of this hill ; into 
which, 1f you throw a great stone, it soundeth as if a great 
aveight had fallen upon infinite store of hollow Brasse,” 


C. PIAZZI SMYTH 
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-YOHANN BENEDICT LISTING 


ONE of the few remaining links that still continued to 
connect our time with that in which Gauss had 
made Gottingen one of the chief intellectual centres of 
the civilised world has just been broken by the death of 
Listing 
If a man’s services to science were to be judged by the 
mere number of his published papers, Listing would not 
stand very high. He published lit:le, and (it would seem) 
was even indebted to another for the publication of the 
discovery by which he is most widely known. This 1s 
what is called, in Physiological Optics, Listing’s Law. 
Stripped of mere technicalities, the law asserts that if a 
person whose head remains fixed turns his eyes from an 
object situated directly ın front of the face to another, the 
final position of each eye-ball is sach as would have been 
produced by rotation round af axis perpendicular alike to 
the ray by which the first object was seen and to that by 
which the second is seen, “Let us call that line in the 
retina, upon which the visible horizon is portrayed when 
we wok, with upiight head, straight at the visible horizon, 
the horizon of the retina. Now any ordinary person 
would naturally suppose that if we, keeping our head in 
an upright position, turn our eyes so as to look, say, up 
and to. the right, the horizon of the retina would remain 
parallel to the real horizon. This is, however, not so. If 
we turn our eyes straight up or straight down, straight to 
the nght or straight to the left, it is so, but not 1f we look 
up or down, and also to the right or to the left. In ‘hese 
cases there is a certain amount of what Helmheltz calls 
“wheel-turning ” (Rad-drehung) of the eye, by which the 
horizon of the retina is tilted so as to make an angle with 
the real horizon, The relation of this “ wheel-turniag”’ 
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to the above-described motion of the optic axis is expressed 
by Listing’s law, in a perfectly simple way, a way so 
simple that it is only by going back to what we might 
have thought nature*should Have done, and from that 
point of view, looking at what the eye really does, and 
considering the complexity of the problem, that we see 
the ingenuity of Listing’ law, which is simpleein the 
extreme, an seems to agree with fact quite exactly, 
except in the case of vefy short-sighted eyes.” The 
physiologists of the time, unable to make out these things 
for. themselves, welcomed the assistance of the mathema- 
tician. And so it has always been in Germany. Few- 
are entirely ignorant of the immense accessions which 
physical science owes to Helmholtz. Yet few are aware 
that he decame a matematician in order that he might 
be able to carry out properly his physiological researches. 
What a pregnant comment on the conduct, of those 
“British geologists” who, not*many’ years ago, treated 
with outspoken contempt Thomson’s thermodynamic 
investigations into the admissible lengths pf geological 
periods | - ` A 

Passing over about.a dozen short notes dh various sub- 
jects (pubtished chiefly in the Gottingen “ Nachrichten”) 
we come to the two masterpieces, on which (unless, as 
we hope may prove to be the case he have left much 
unpublished matter) Listing’s fane must chiefly rest. 
They seem scarcely to have been noticed in this country, 
until attention: was called to their contents by Clerk- 
Maxwell, : . 

The first of these appeared in 1847, with the title 
Vorstudien sur Topologie. It formed part of a series, 
which unfortunately extended to only two volumes, called 
Gottinger Studien, The term Topology was introduced 
by Listing to distinguish what may be called qualitative 
geometry from the ordinary geometry in-which quantita- 
tive relations chiefly are treated. The subject of knots 
furaishes a typical example of these merely qualitative 
relations. For, once a knot is made on a cord, and the 
free end» tied together, its nature remains unchangeable, 
so long as the continuity of the string is maintained, and 
is therefore totally dependent of the actual or relative 
dimensions and form of any of its parts. Similarly when 
two endless cords are linked together. Itseems not un- 
hkely, though we can find no proof of it, that Listing” 
was led to such researches by*t#e advice or example of 
Gauss himself; for Gauss, so long ago as 1833, pointed 
out their confection with his favourite electromagnetic 
inquiries, 

After a short introductory historical notice, whith shows 
that next to nothing had then been done ir his subject, 
Listing takes up the very interesting questions of Inversion 
(Umkehrung) and Perversion (Verkehrung) of a geome- 
trical igure, with specially valuable applications to images 
as formed by various optical instruments, We cannot 
enter into details, but we paraphrase one of his examples, 
which is particularly instructive :— 7 


“A man on the opposite bank of a quiet lake appears in the 
watery mirror perverted, while in an astronomical telescope he 
appears inverted, Although both images show the head down . 
and the feet up, it ys the dioptric one only which :—if we could ` 
examine it would, like the original, show the heart on the left 
side ; for the catoptric 1 ngge would show it on the right side. 
In type there isa difference between inverted letters and per- 
verted ones, Thus the Roman V becomes, by inversion, the 
Greek A ; the Roman R perverted becomes the Russian $J; the 
Roman L, perverted and inverted, beco.nes the Greek r, Com- 
positors read perverted type »i'hout difficelty ‘—many newspaper 
readers in England can 1ead inverted type. * * * The numerals 
on the scale of Gauss’ Magnetometer must, inorder to appear to 
the ob8erver m their natural position, be both perverted and 
inverted, in consequence of the perversion by reflection and the 
inversion by the teleséope.” 


a 
“Listing next takes up helices of various kinds, and dis- 
cusses the question as to which kind-of screws should be 
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called right-handed. His examples are chiefly taken 


from vegetable spirals, such as those of the tendrils of | 


the convolvulus, the hop, the vine, &c some from fir- 
cones, some from sħail-sħells, othtrs from the * snail” 
in clock-work. He points out in grYtat detail the confu- 
sion which has been introduced in botanical works by the 
want of a common nomenclature, gnd finally proposes to 
found such a nomenclature on the forms*of the Greek 
Sand A. ‘ 7 

The consideration of double-threaded screws, twisted 
bundles of fibres, &c., leads to the general theory of 
paradromjc winding. From this follow the properties of 
a large class of knots which form “clear coils.” A special 
example of these, given by Listing for threads, is the 
well-known juggier’s trick of slitting a ring-formed band 
up the middle, through its whole length, so that instead 
of separating into two parfs, it remains in a continuous 
ring. Fdt this purpose itis only necessary to give a strip 
of paper one dalf-twist before pasting the ends together. 
If three half-twists be given, the paper still remains a 

“continuous band after slitting, but it cannot be opened 
into a ring, it*is in fact a trefoil knot. This remark of 
Listing’s forms the sole basis of a work which recently 

- had a large sale in Vienna:—showing how, in emulation 
_ of the celebrated Slade, to tie an irreducible knot on an 
endless string ! . 

Listing next gives a few examples of the application of 
his method to knots. It is greatly to be regretted that 
this part gf his paper is so very brief; and that the 
opportunity to which he deferred farther development 
seems never to have arrived. The methods he has given 
are, as is expressly stated by himself, only of hmited 
application. There seems to be little doubt, however; 

_ that he was the first to make any really successful attempt 
to overcome even the preliminary difficulties of this 
unique and exceedingly perplexing subject. 

The paper next gives examples of the curious problem: 
—-Given a figure consisting of lines, what is the smallest 
number of coztinuous strokes of the pen by which ıt can 


be described, no part of a line being gone over more. 


tha once? Thus, for instance, the lines bounding the 
64 squares of a chess-board can be drawn at 14 separate 
pen-strokes. The solution of all such questions depends 
at once on thé enumeration of the points of the complex 
figure at which an odd aumber of lines meet. x 

Then we have the question of the “area” of the pro- 
jection of a knotted curve on a plane; that of the number 
of interlinkings of the orbits of the asteroids ; and finally 
some remarks on hemihedry in crystals This paper, 
avhich is throughout elementary, deserves careful trans- 
lation into English very much more’ than do many 
German writings’ on which that distinction has been 
conferred. p . 

We have left little space to notice Listing’s greatest 
wort, Der Census *raunlicher Complexe (Gottingen 
Abhandlungen, 1861). This is the less to be regretted, 
because, as a whole, it is far too profound to be made 
popular; and, besides, a fai; idea of the nature of its 
contents can be obtained from the introductory chapter 
of Maxvwell’s great work on Electricity. For there the 
importance of Listing’s Cyclosis, Periphractic Regions, 
&c., is fully recognised. 

One point, however, which Maxwell did not require, we 
may briefly mention. 

In most works on Trigonometry there is given what is 
called Euler's Theorem about polyhedra :—viz. that if S 


be the number of solid angles of a polyhedron (not. 


self-cutting), F the number of its faces, and Æ the 
number of its edges, then : d 


SHF=E42 ° 


The puzzle with us, when we were beginning mathe- 
matics, used to be “ What is thi# mysterious 2, and how 
came it into the formula?” Listing shows that this is a 


H 


i 








„dans ses jugements,” 


mere case of a much more general theorem in which 
comers, edges, faces, and regions of space, have a homo- 
geneous numerical relation. Thus the mysterious 2, in 
Euler’s formula, belongs to the two regions of space :-— 
the one inclosed by the polyhedroñ, the other (thé dm- 
plexi, as Listing calls it) being the rest of infinite 
space. The reader, who wishes to have an elementary 
notion of the higher forms of problems treated by listing, 
is advised to investigate the modifization which Euler’s 
formula would undergo if the polyhedron were (on the 
whole) ring-shaped :—as, for instance, an anchor-ring, or 
a plane slice of a thick cylindrical tube. P.G.T. 


t 





CLAUDE BERNARD 


NDER the title of “ Notes et Souvenirs sur Claude, 
Bernard,” Prof. Jousset de Bellesme, of the School 
of Medicine of Nantes, has published an interesting 
sketch of the life and labours of the great French physio- 
logist, his m@ster, which those who are admirers of 
Claude Bernard will be glad to have their attention called 
to. The essay was meant for the opening address to be 
delivered at the commencement of the present session of 
the Nantes School. It seems to have been a little too 
outspoken to meet with the approbation of the director 
of the school. On the representation of a majority of 
the professors of the school, it was forbidden to be de- 
livered ea cathedré by the Minister of Public Instruction, 
in an Order dated October 28, 1882. In the pages of the 
November number of the Revue Internationale des Sci- 
ences bjologiques, the address appeals in type toa wider 
audience than the assembled professors and pupils of the 
School of Nantes. Commencing with an extremely 
graphic account of the author’s first introduction to 
Claude Bernard, which concludes as follows :—“ With a 
kind gesture of his head he bid me attend his laboratory ; I° 
thanked him, and was retiring. Just as I was about to close 
the door, he, taring his attention off his experiment, turned 
his eyes upon me and said, ‘Have you read Descartes’ 
“ Discours de la Méthode?” Read it, and read it again.” 
At the time of this interview Claude Bernard was in his 
forty-fifth year, and a great number of his striking works 
had been achieved. Having assisted for many years with 
astonishment at the apparently inexhaustible series of 
discoveries, Bellesme ventured to ask him one day, what 
was the secret which enabled him to penetrate so easily 
into things hidden from others. ‘‘Do not seek for a 
mystery,” said Bernard, “ nothing can be simpler, or less 
mysterious. My secret is open to all, When I was a 
young man, I lived greedily on the writings of Descartes. 
His ‘Niscourse’ always completely satisfied my soul, and 
I was passionately fond of it. His rules appeared to’me 
so just, that I came to the conclusion that by a strict ob- 
servance of them all questions might be solved. That is 
all.” The most important of these rules, Bellesme reminds 
his readers, is as follows :—“ Ne recevoir jamais aucune 
chose pour vraie qwon nela connaisse évidemment être 
telle, éviter soigneusement la Précipitation et la Prétention 
The author, then, in a very striking 
manner, draws a series of comparisons between Descarte¢ 
and Cl. Bernard. Passing from this, he criticises some- 
what severely the tendency of a modern sthool, Which 
without taking notice of the complexitiness of biological 
phenomena, seem to have culminated in the idea that no 
contagious disease can be conceived of which has not 
some special microbe as its cause; but the disciples of 
this school, he urges, have not meditated on the third 


. rule of Descartes: “ Conduire par ordre ses pensées, en 


commençant par. les objets les plus simples et les plus 
aisés à connaître, pour monter peu à peu comme par 


' degrés jusqu’’ la connaissance des plus composés.” * 


We are afforded a little glimpse of the private life of 
the great French physiologist, which explains a sadness. 
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about his domestic relanons— possibly not understood by 
many of his foreign admirers and friends. Married late 
in hfe—and evea in his very youth never having had much 
place in his mind for love-—still his agreeable and quiet cha- 
racter, his inexhaustible kindness, his ogen frank cordiality, 
which so often secured the sympathy of others, seem€d to 
promise an abiding union between him and his wife, but 
the liberal ideas of the husband, and his devotion to 
his very peculiar studies, did not please Madame Bernard. 
The state of things became irritable—intolerable ; even 
the birth of two children did not improve the condition of 
affairs. In 1869 the separation came. The husband and 
the father was left alone; and from then to the end of 
his days „be lived his solitary life in an apartment in the 
rue des Ecoles, vis à vis to the College of Fiance. His 
life was all too full of work to leave much time for a morbid 
appreciation of his solitude. Some slight rest was taken 
each year at tbe ‘vintage period at Saint Julien, near 
Villefranche, and he almost every year*took part in the 
French Association for the Advancement of Science, an 
Association which he assisted in founding,*and of which 
he was the first president. During these latter ten years 
Bellesme was his very constant visitor, his trusty friend. 
They were times not to be recalled, he tells us, with- 
out emotion, and he regards them as among the happiest 
of his life. Often he would spend the evening with him by his 
fire-sideinthe small bedroom, where by preference he would 
pass the afternoon, and which his old servant would keep 
with a quite canonical neatness. In the background was 
the bed with its curtains of blue damask, to the left the 
fireplace ; at the side of the bed, a large armchair in 
which Claude Bernard would sit enveloped in a dressing- 
gown, whicb, on his ample shoulders, took the folds and 
plaits of an ancient toga; his head covered with a cap, 
which he would often remove while talking, with an action 
peculiar to him, as if his thoughts made him find it too 
tight. Close to him, opposite the fire, a small square 
table, on which the lamp is placed amidst a mountain of 
reviews, ġrochures, new books sent to him from all parts. 
At this epoch of his life he read, however, but httle, nor did 
he writemuch. The volumes, which were published during 
these last ten years, were composed of extempore lectures 
of his, very carefully edited. ‘With our feet on the 
fender,” writes Bellesme, “our conversation would begin 
with the striking events of the day, but speedily we turned 
to physiology. This was almost the sole object of the 
master’s thoughts. About this he would wax eloquent, 
and speedily we would be entering on the higher regions 
of the science. These were charming excursions on the 
very mountain-tops, with the clear light of his mind illu- 
minating all the dark valleys.” No wonder that time 
was little thought of, or often altogether forgotten. 

Up to 1865 Claude Bernard’s health was excellent. 
About then he was attacked by an ill-defined chronic 
enteritis, from which, after eighteen months, he had only 
‘recovered. After this he had some rheumatic attacks, 
which did not frighten his friends, as he still preserved 
an alas deceitful appearance gf vigorous health. Still 
nothing seemed to presage his approaching end. Towards 
the last days of 1877, after passing a long morning in the 
damp and unhealthy laboratory of the College of France, 
. he returned home shivering, and with a feeling of intense 

uneasiness. “The next day nephritis set in; he kept his 
room, and was not disquieted as to his state, but after a 
few days it was evident to all that his career was run. On 
February 7, 1878, after a six weeks of suffering, he lost 
all consciousness, and expired on February 10, at half- 
past nine o’clock in the evening. In Claude Bernard 
France lost a noble son, one who cultivated science 
purely and disinterestedly. His works will not ever 
perish, andin future years they will serve as a demanstra- 
tion of the excellence of the “Discours de la Méthode,” 
and as a very sure guide towards arriving at a knowledge 


of truth. E. P. W.. 








E 


THE’'FINSBURY TECHNICAL COLLEGE 


THE Finsbury Technical College and the programme 
of instruction which we have recently received 
represent a jait acceupli of the City and Guilds of 
London Institute. 

Judging of the education, to be given in the new College . 
from the Proggamme férwarded to us, we may corfgratu- 
late the Council of the Institute on having steered clear of - 
the Scylla and Charybdis which overhang the narrow 
channel of technical education propey. In all such educa- 
tional movements, there is the dan „er that the teaching 
shall either be too exclusively of the ordinary scientific 
type, or, by being too distinctly practical, shall attempt 
to take the place of workshop instruction. Theory and 
practice promise to be 4udiciously combined in the new 
school, and the experiment about tg be tried in Taber- 
nacle Row is interesting not only as a new departure in 
education, but also as showing the effect of beginning 
science teaching from the practical rather than from the 
theoretical side, as 1s still so frequently the case. 

During the last three years the conception, of the Fins-' 
bury College has undergone considerable development, 
and corresponds now much more nearly to what a 
technical school should be than appeared probable at ‘its 
mception. According to the plang published in March, 
1880, in the Report to the Governors, the College was > 
to consist in the first place of chemical and physical 
laboratories only. These laboratories were to be adapted 
to instruction in various departments of applied che- 
mistry and physics, but no provision was made for the 
teaching of mechanics, drawing, or of other subjects 
which find a place in the new programme. Such a 
school would scarcely have realised the idea of a technical 
college properly so called, least of all’ a college for the 
instruction of artisans. It is doubtful whether many 
of the pupils who frequent the excelleht classes of Prof., 
Ayrton and Prof. Armstrong are really of the artisan 
class, for which instruction was originally intended to be 
given by the City Guilds. The progress that is being 
made in the completion of the Central Institution at. 
South Kensington, which is expressly intended for the 
education of a higher class of students, renders it the 
more important, in order that the two schools may not 
clash with one another, that the instruction at Finsbury 
should be not only nominally, but really, of a different 
grade, and.adapted to the improvement of artizans and 
workpeo, le. i c 

The programme recently published shows that, provi- 
sion has been made for other branches of industry be- 
sides electrical lighting and technical chemistr}. 

The Technical College, Finsbury, consists really of 
two distinct schools: a day school and an evening school. 
It has for its objects the education of— 

(1) Persons of either sex who wish to receive a scien- 
tific and practical preparatory training for intermediate 
posts in industrial works. 

(2) Apprentices, journeymen, and foremen who are 
engaged during the day-time, and who desire to receive 
supplementary instruction in the art practice, and in the 
theory and principles of science connected with the 
industry in which they are engaged. 

(3) Pupils from middle cJass and other schools who are 
preparing for the higher scientific and technical courses 
of instruction to be pursued at the Central Institution. 

The College therefore fulfils the functions of a finishing 
technical school for those entering industrial life at a 
comparatively early age; of a supplémental school for 
those already engaged in the factory or workshop; and 
of a preparatory school for the Central Institution. 

The College embraces the following four chief depart- 
ments : (1) Mathematical and Mechanical ; (2) Physical; 
(3) Chemical; (4) Appljed Art. 

It is under the general direction of a principal or super- 
intendent of studies; and the Council of the Institute 
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appear to have acted wisely in asking Mr. Philip Magnus, 
who has directed the work of the Institute up to the 
present time with so much ability, and whose exceptional 
experience of Contifental*technica? schools renders, him 
particularly fitting for such a posifion—to occupy this 
post, pending the completion of the Central Institution, 
and to carry into effect the general, scheme of instruction 
indicated in the programme. * 

In the day school of the Fifisbury College, pupils from 
muddle class and higher elementary schools will have the 
opportunity of continfiing their studies, and of preparing, 
at the same time, for the particular branch of industry in 
which they purpose to be engaged. 

Such a school is a technical school in the true sense of 
the word, for it gives the pupil thg best training he can 
receive for his future occupation. 

The instruction is wot limfed to the application of one 
branch of’ science only ; ‘the future electrician is taught 
chemistry and mechanics, the chemist is taught mechanics 
and physics, the mechanician is taught physics and che- 
mistry, and, what is almost equally important, all are 
taught drawitmg, French, German, and the manipulation 
of tools in the workshops. 

The evening school is intended for those who are 
already engaged in practical work, and in this depart- 
ment of the College noteworthy changes have been 
introduced, with a view of adapting the teaching to 
the special requirements of artisans To the courses 
of Applied, Physics and Chemistry originally provided 
for, courses of Mechanical Engineering have been 
added; but besides these courses, which are adapted to 
the higher class of artisans, a complete syllabus of in- 
struction has been added to the programme, suited to the 
requirements of the special industry of the district of 
Finsbury, viz. cabinet-making. To provide a systematic 
course of instructien for cabinet-makers ıt was necessary 
to add to the other departments of the College, a Depart- 
ment of Applied Art; and in order to secure a good 
number of students to start with, the Council affiliated 
to the College the City School of Art, one of the oldest 
art schools of the country, and appointed Mr. Brophy as 
head master. 

Moreover, to satisfy the demand of workmen engaged 
in numerous sfnall industries, the Council] have arranged 
courses of instruction, @nea more systematic basis than 
has been previously attempted in this country, for car- 
penters, joiners, metal-plate workers, bricklayers, &c., 
thereby supplying that popular element in the instruction 
providet by the City Gyilds, which at first seemed likely 
to be wantiyg in their scheme of technical education. 

By undertaking to admit apprentices to the evening 
classes at half the fees, which are small enough, charged 
to ordinary workmen, those who have had the direction 
ofthe work of the Institute have shown a just appreciation 
of the importance of éncouraging apprentices of fifteen to 
twenty to follow the evening courses of instruction ; for 
there will be far less difficulty in inducing youths, during 
their apprenticeship, to attend regular systematically- 
airanged lessons, covering a period of two or three 
years, than is generally found in the case of adult 
workmen. nary 

Indeed, it is in the arrangement of systematised and 
progressive courses of instruetion adapted to various 
_ Industries and involving the application both of science 

and of art to the student's occupation, as well as in the 
practical methods of instruction adopted, that the Techni- 
cal College, Finsbury, is differentiated from other science 
schools. k 

The programme of studies now before us is a publicas 
tion that can hardly fail to prove useful to all perséns who 
are interestéd in the establishment of technical schools, 
and shows unmistakably that the Council of the Institute 
and their advisers are fully conséious of the difficulties 
that beset the problem of technical education, and may 











be trusted to deal judiciously with them in the schools 
established under their direction. 

The fittings of the new College, which are most com- 
plete and admirably adapted for practical teaching, have 
been designed ‘and executed under the direction of 
Profe€sors Armstrong, Ayrton, and Perry. 





ON THE GRADUATION OF GALVANOMETERS 
FOR THE MEASUREMENT OF CURRENTS 
AND POTENTIALS IN ABSOLUTE MEASURE’ 


i II. 


HE determination of Æ and the measurement of a 
current in absolute units, can be effected simul- 
taneously by the method devised by Koblrausch, and 
described in the Philosophical Magazine, vol. xxxix. 1870. 
This method consists essentially ın sending the currént 
to be measured through two coils, of which all the con- 
stants are accuratefy known. One of these is the coil of 
a standard galvanometer, the other is a coil hung by a 
bifilar suspenston, the wires of which convey the current 
into the coil. The latter coil rests in equilibrium when 
no current is passing through it, with its plane in the 
magnetic meridian, When a current is sent through it, 
it is acted on by a couple due to electro-magnetic action 
between the current and the horizontal component of the 
earth’s force, which tends to set it with its plane at right 
angles to the magnetic meridian; and this couple is 
resisted by the action of the bifilar. The coil comes to 
rest, making a certain angle with the magnetic meridian, 
and as the couple exerted by the bifilar suspension for 
any angle is supposed to have been determined by experi- 
ment, a relation between the value of and the value of 
the current 1s obtained. But, as the same current is sent 
through the coil of the standard galvanometer, the ob- 
served deflection of the needle of that instrument gives 
another relation between Æ and C. From the two equa- 
tions expressing these relations the values of Æ and C 
can be found. Full details of the construction of Kobl- 
rausch’s apparatus and of the calculation of its constants 
will be found in the paper above referred to 
In this method it is assumed that the value of Æ is the 
same at both instruments, an assumption which for rooms 
not specially constructed for magnetic experiments cannot 
safely be made. An instrument which is not liable to 
this objection has been suggested by Sir William Thomson. 
A short account of this instrument and its theory will be 
cee Maxwell’s “ Electricity and Magnetism,’ vol. ii. 
. 328. 
į In the application of what has gone before to the 
graduation of galvanometers, we shall have to deal with 
the quantities resistance and potential, and in our calcu- 
lations to measure potentials in volts, resistances in ohms, 
and currents in amperes. A full explanation of the terms 
resistance and potential would require a treatise on elec- 
tricity, but perhaps a very short explafation of what is 
meant bya volt, by an ohm, and by an ampere may not 
be here out of place, ` 
Two conductors are at different potentials witen, on 
their being put in contact, electricity passes from one to 
the other. The difference of potential between them will 
be made manifest if one of them be connected with an 
electrically insulated plate which forms one of the seales 
of a delicate balance, and the other with a second insu- 
lated plate parallel to, and at a very small distance from 
the first plate. If the conductors be at different potentials 
the plates will attract one another, and the force of attrac- 
tion may be weighed by means of the balance. With 
certain arrangements to ensure accuracy, a balance may 
be constructed by means of which the difference of poten- 
tials bgtween two conductors can be measured. Such an 
instrument has been made by Sir William Thomson, and 


„called by hin an Absolute Electrometer. 


t Continued from p. 108 
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It is found exper’mentally by measuring with a delicate 
electrometer that, between any two cross-sections Æ and 
B of a homogeneous wire, in which a uniform current of 
electricity is kept flowing by any means, there exists a 
difference of potentials, and that if the wire be of ugiform 
section throughout, the difference of potentials is in direct 
proportion to the length of wire between the cross-sections. 
It is found further that if the difference-of potentials 
between 4 and Z is kept constant, and the length of wire 
between them is altered, the strength of the current varies 
inversely as the length of the wire. The strength of the 
current is thus diminished when the length of the wire is 
increased, and hence the wire is said'to oppose resistance 
to the current ; and the resistance “between any ‘two cross- 
sections is proportional to the length of wire connecting 
them. If the length of wire and the difference of poten- 
tials between .4 and Z be kept the same, while the cross- 
sectional area of the wire is increased or diminished, the 
current is increased or diminished in.tfe same ratio; and 
therefore the resistance of a wire is said to be inversely 
as its cross-sectional area. Again, if fofany particular 
wire, measurements of the current strength in it be made 
for various measured differences of potentials between 
its two ends, the current strengths are found to be in 
simple proportion to the differences of potential so long 
as there is no sensible heating of the wire. Hence we 
have the law, due to Ohm, which connects the current C 
flowing in a wire of resistance Æ, between the two ends 
of which a difference of potential V is maintained, - 

v 


C= RB orean’ (14) 


In this equation the units in which any one of the three 
quantities is expressed depend on those chosen for the 
other two. We have defined unit current, and have seen 
how to measure currents in absolute units; and we have 
now to show how the absolute units of V and R are to be 
defined, and from them and the absolute unit of current 
derive the practical units—volt, ampere, coulomb, and 
ohm. 

We shall define the absolute units of potential and 
resistance by a reference to the action of a very simple 
but ideal magneto-electric machine, of which, however, 
the modern dynamo is merely a practical realisation. 
First of all let us imagine a uniform magnetic field of 
unit intensity. The lines of force in that field are every- 
where parallel to one another: to fix the ideas let them 
be vertical. Now imagine two straight horizontal metallic 
rails running parallel to one another, and connected to- 
gether by a sliding bar, which can be carried along with 
its two ends in contact with them. Also let the rails be | 
connected by means of a wire so that a complete con- 
ducting circuit is formed. Suppose the rails, slider, and 
wire to be all made of the same material, and the length 
and cross-sectional aiea of the wire to'be such that its 
resistance is vefy great in comparison with that of the 
rest of the circuit, so that, when the slider is moved with 
any given velocity, the resistance in the circuit remains 
practieally constant. When “he slider is moved along 
the rails it cuts across the lines of force, and so long as it 
moves with uniform velocity a constant difference of 
potentials is mamtained between its two ends, and a 
uniferm cusxrent flows in the wire from the rail which is 
at the higher potential to that which is at the lower. If 
the direction of the lines of force be the same as the 
direction of the vertical component of the earth’s magnetic 
-force in the northern hemisphere, so that a blue pole 
placed in the field would be moved upwards, and if the rails 
run south and north, the current when the slider is moved 
northwards will flow from the east rail to the west through 
the slider, and from the west rail to the east through the 
wie. If the velocity of the slider be increased the differ- 
ence of potentials between the rails, or, as # is otherwise 
called, the electromotive force producing the current, if 
increased in the same ratio; and therefore by Ohm’s taw ' 





so also is‘the current, Generally for a slider arranged as 
we have imagined, and made to move across the lines of 
force of a magnétic figld, the djfference of potentials pro- 
duced would be dirgctly as the field intensity,.as the 
length of the slider, and as the velocity with which the 
slider cuts.across the lines of force. The difference of 
potentials produced therefore varies as the product of 
these three quantities ; and;when each of these is unity, 
the difference of potentials is taken as unity also. We 
may write therefore V= JL v, where Z is the field in- 
tensity, Z the length of the slider, and v its velocity. 
Hence if the intensity of the field we have imagined be 
I c.g s. unit, the distance between the rails 1 cm., and the 
velocity of the slider 1 cm. per second, the difference of 
potentials produced widl be I c.g.s. unit. 

This difference of potentials is so small as to be incon- 
venient for use as a practical unit, and insteadgof it the 
difference of potentials which would be produced if, every- 
thing else remaining the same, the slider had a velocity 
of 100,000,000 cms. per second, is taken as be practical 
unit of electromotive force, and is called one vo/¢. It is 
a little less than the difference of potentials which exists 
between the two insulated poles of a Daniell’s cell. 

We have imagined the rails to be connected by a wire 
of very great resistance in comparison with that of the' 
rest of the circuit, and have supposed the length of this 
wire to have remained constant. But from what we have 
scen above, the effect of increasing the length of the wire, 
the speed of the slider remaining the same, would be to 
diminish the current in the ratio in which the resistance 
is increased, and a correspondingly greater speed of the 
slider would be necessary to maintain the current at the 
same strength. We may therefore take the speed of the 
shder as measuring the resistance of the wire. Now 
suppose that when the slider 1.cm. long was moving at 
the rate of 1 cm. per second, the curfent in the wire was 
Ic.g.s. unit; the resistance of the wire was then I c.g.s. 
unit of resistance. Unit resistance therefore corresponds 
to a velocity of 1 cm, per second. This resistance, how- 
ever, is too small to be practically useful, and a resistance 
1,000,000,000 times as great, that is, the resistance of a 
wire, to maintain I c.g.s. unit of current in which it would 
be necessary that the slider should move with a velocity 
of 1,000,000,000 cms. (approximately the Jength of a 
quadrant of the earth from the tquator to either pole) per 
second, is’ taken as the practical unit of resistance, and 
called one okm. j ; 

In reducing the numerical expressions of physical 
quantities from a system involeing one set of funda- 
mental units to a system involving another set, as for 
instance from the British foot-grain-second system, 
formerly in use for the expression of magnetic quantities, 
to the c.g.s. system, it is necessary to determine, accord- 
ing to the theory first given by Foyrier, and extended to 
electrical and magnetic quantities by Maxwell, for each a 
certain reducing factor, by substituting in the formula, 
which states the relation of the fundamental units to one 
another in the expression ef the quantity, the value of the 
units we are reducing from in terms of those we are 
reducing to. For example, in reducing a velocity say 
from miles per hôut, to centimetres per second, we have 
to multiply the number expressing the velocity in the 
former units by the number of centimetres in a mile, and 
divide the result by the number of seconds in an hour ; 
that is, we have to multiply by the ratio of the number of 
centimetres in a mile to the number of seconds in an hour. 


„The multiplier therefore, or change-rh/io as it has been 


called by Professor James Thomson, is for velocity 


“simply, the number of the new units of velocity equi- 


valent to one of the old units, and may be expressed by'the 

formula a where Z is the number of new units of length: 
e 

contained in one of the old, znd 7 is the corresponding 


number for the unit of time. In the same way the 
e 
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change-ratio for rate of change of velocity or atceleration 


is A ; and the change-ratio of any other physical quan- 
. . . 

tity may be found by determining fsom. its definitidn the 
manner in which jts unit involves the fundamental units 
of mass, length and time. Noy the theory of the change- 
ratios ‘of electrical and magnetic qfantities,,in the electro- 
magnetic system of units, shows that the change-ratio 
for resistance is the same as that for velocity ;that in 
fact a resistance in glectro-magnetic measure is expres- 
sible as a velocity; and hence we may with propriety 
speak of*a resistance ‘of one ohm asa velocity of 10° 
centimetres per second. _ 

It is obvious from equation (14) ‘that if V and R,-each 
initially one unit, be increased in“the same ratio, C will 
remain one unit of currené; but that of V be, for ex- 
ample, 18° c.g.s. units of potential, or ane volt, and Æ be 
a resistance of 10° cms. per second, or one ohm, C will 
be one:tenth of’ one c.g.s. unit of current. A current of 
this strength—that is, the current flowing in a wire of 
resistance one ohm, between the two ends of which a 
difference of potentials of one volt is maintained,—has 
been adopted as the practical unit of current and called 
one ampere. Hence it is to be remembered one ampere 
is one-tenth of one*c.g.s. unit of current. ‘i id 

The amount of electricity conveyed in one second by 
a current of one ampere is called one coulomb. This 
unit although not quite so frequently required as the’ 
others, is very useful, as, for instance, for expressing the 
quantities of electricity which a secondary cell is capable 
of yielding in various circumstances. For example, in 
comparing different cells with one another their capacities, 
or the total quantities of electricity they are capable of 
yielding when fully charged, are very conveniently 
reckoned in coulombs per square centimetre of the area 
across which the efectolytic action in each takes place. 

‘The magneto-electric machine we have imagined gives 
us avery simple proof of the relation between the work 
done in maintaining a current, the strength of the current, 
and the electromotive force producing it. By the defini- 
tions given above of a magnetic pole and a magnetic 
field, a unit pole must produce at unit distance from 
itself a magnetic field of unit intensity. Again, unit 
current is defined as that, current which flowing in a wire 
of unit length, bent into an arc of a circle of unit radius, 
acts on a unit magnetic pole at the centye of the circle 
with unit force. Hence, asthe reaction of the pole on 
the cugent must be equal to the action of the current on 
the’ pole, this wire carrfing the current is acted on by unit 
force tendisfg to move it in the opposite direction to that 


in which the pole is moved, and it plainly does not matter . 


which we suppose held fixed and which moved. Therefore 


a conductor in a magnetic field, and carrying a unit cur- ' 


rent which flows at right angles to the lines of force, is 
acted on by a force tending to move it in a direction at 
right angles to its length, and the magnitude of this force 
for unit length of conductor, and unit feld, is by the defini- 
tion of umt current equal to tity. . 

Applying this to our slider in which we may suppose a 
current of strength C to be kept flowing, say, from a 
battery in the circuit, let Z be the length of the slider, 
v its velocity, and Z the intensity of the -field; we have 
for the force on the moving conductor the value ZL C. 
Hence the rate at which work is done by the electro- 
magnetic action between the current and the field is 
IL & or ZZ Cvgand this must be equal to the rate at 
which work is done in generating by motion of the slider 
a current of strength C. But as we have seea above 
T Lv is the electromotive force produced by the motion of 
the slider. Calling this now Æ, thé symbol usually em- 
ployed to denote electromotive fomce, we have EC as the 
rate of working, that is, the rate af which electrical energy 
is given out in the circuit. - 

e 








By Ohm’s law this‘value for the rate of working may 
be put into either of the two other forms, namely : FF 


C*R. In the latter of these forms the law was discovered 
by Jeule, who measured the amount of heat generated 
in wires of different resistances by currents flowing 
through them. This Jaw holds for every electrig circuit 
whether of dynamo, battery, or thermoelectric arrange- 
ment. 

We have, in what has gone before, supposed the slider 
to have no resistance comparable with the whole resistance 
in the circuit. If it has a resistance 7, and Æ be the 
remainder of the resistance in circuit,the actual difference 
of potentials between its two ends will not be /Zv or Æ, 


but Ez The rate per unit of time at which work is 
given out in the circuit is however still Æ C, of which 


the pat E Coi "is given out in the slider, and the 
remainder, Æ Cee in the remainder of the circuit. 


R+7 
In short, if V be the actual difference of potentials, as 
measured by an electrometer, between two points in a 
metallic wire connecting the terminals of a battery or 
dynamo, and C be the current flowing in the wire, the rate 
at which energy is given out is VC, or if R be the re- 
sistance of the wire between the two points, CR. 
One of the great advantages of the system of units of 
which I have given this brief sketch, is that it gives 
the value of the rate at which work is given out in the 
circuit, without its being necessary to introduce any co- 
efficient such as would have been: necessary if the units 
had been’ arbitrarily chosen. When the quantities are 
measured in c.g.s. units, the value of Æ Cis given in terms 
of the centimeter-dyne or erg, the recognized dynamical 
unit of work. Results thus expressed may be reduced to 
horse-power by dividing by the number 7°46 10°; or if Æ 
is measured in volts, and C in amperes, Æ C may be 
reduced to horse-power by dividing by 746. Thus, if 90 
volts be maintained between the terminals of a pair of 
incandescent lamps joined in series, anda current of 1°3 
ampere flows through these lamps, the rate at which 
energy is given out in the lamps is approximately ‘157 
horse-power, ANDREW GRAY 
(To be continued.) 


NATURAL SCIENCE IN THE OPEN COMPE- 
TITIVE EXAMINATIONS FOR CLERKSHIPS 
(CLASS 1) IN THE CIVIL SERVICE 


HE Civil Service Commissioners have done much to 
encourage the thorough study of natural science in 
our Universities by the weight which they have assigned 
to it in the competitive examinations fo? first-class clerk- 
ships in the Government service. These posts are of 
sufficient value to attract young men of one or two-and- 
twenty, fresh from the Unfversity. It will be seen from 
the list of marks assigned to subjects, which we print 
below, that 1000 marks may be made in two branches of 
natural science, for instance, Zoology and Geology; 
whilst Greek and Roman language, literatura, and bistory 
only stand for 1500. Hence a candidate who makes 
science his strong side and can do something in either 
English, classical, or foreign literary subjects, is by no 
means at a disadvantage. - - 

We take this opportunity of prominently drawing atten- 
tion to the encouragement thus given to: the pursuit of 
natural science as a branch of culture. 

The schoolboy who is excused from verse-composition 
and sént into the chemical laboratory, is distinctly recog- 
nised, and IMs a fair chance given to him by the Com- 
missioners, So too the Oxford undergraduate who breaks 
with the wearisome iteration of Greek play and Latin 
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odes in the College lecture-room and escapes to the 
fascinating microscopes and dissecting troughs of Prof. 
Moseley, or the.verniers and milligram-weighing pans of 
Prof. Clifton, is marked out for patronage. And not only 
indeed are Oxford and Cambridge students of science 
thus benefited. g 

The courses of instruction in scientific subjects given 
at the London Colleges, University and King’s, are pre- 
eminently such as will enable a candidate to do justice to 
his abilities in this examination. The examination is 
practical, and no mere smattering of a subject will obtain 
any marks for a candidate. Hence the “crammers’? are 
at a disadvantage, and the teachers in duly- organised and 
properly-furnished laboratories, are rightly encouraged in 
their efforts to carry on thorough courses of instruction. It 
is indeed, a matter for satisfaction that hitherto the 
various cramming establishments where young men are 
‘prepared ” for public examinations have failed to enable 
any candidate to gain a success in any branch of natural 
science in these higher competitive examinations, those 
candidates who have scored marks in n&tural science 
having been University students. We subjoin an extract 
from the Regulations issued by the Civil Service Com- 
mission, te the secretary of which body application for 
further Information should be made. 

1. The limits of age for these situations are 18 and 24y 
and candidates must be of the prescribed age on the first 
day of the competitive examination. 

2. At the competitive examinations exercises will be 
set in the following subjects only; the maximum of marks 
for each subject being fixed as follows, viz. :— 


English Composition {including Précis-writing)... ... 500 
History of England—including that of the Laws and 
Constitution ., 


English Language and Literature... 500 
Language, Literature, and History of Greece .., ... 750 
” ” ” OMe a a. 750 
” ” ” France + 375 
a 9 i Germany... 375 
oe ” ” Italy © 375 
Mathematics (pure and mixed). 0... 1250 
Natural Science: that is, (1) Chemistry, including 
Heat ; (2) Electricity and Magnetism ; (3) Geology 
and Mineralogy ; (4) Zoology ; (5) Botany . 1000 
*«* The total (1000) marks may be obtained by ade- 
quate proficiency in any two or more of the five 
branches of science included under this head. 
Moral Sciences: that is, Logic, Mental and Moral 
Philosophy a. nas keene ae 500 
Jurisprudence .. .., EE cost? Zee vee 375 


Political Economy ... 375 


Candidates will be at liberty to offer themselves for 
examination in any or all of these subjects. No subjects 
are obligatory. : 

No candidate will be allowed any marks in respect of 
any subject of ex@mination unless he shall be considered 
to possess a competent knowledge of that subject. 


* ter wee tee 
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NOTES 
A TELEGRAM, dated December 21, has been received by the 
Finnish Academy of Sciences from Prof. S. Lemstrom, chief of 
the finnish Meteorol gical Observatory at Sodankyla. He 
states that, having placed a galvanic battery with conductors 
covering an area of 900 square metres on the hill of Oratunturi, 
he found the cone to be generally surrounded by a halo, yellow- 
white in colour, which faintly but perfectly yields the spectrum 
of the aurora borealis. This, he states, furnishes a direct proof 
of the electrical nature of the aurora, and opens a new field in 
the study of the physical condition of the earth. A, further 
telegram, dated Sodankyla, January 5, has begn received, in 
which Prof, Lemstrom states that experiments with the aurora, 
borealis made December 29, in Enare, near Kultala, on the 


hill of Pietarintunturi, confirm the results of those at Ora- 
tunturi, On that date a straight beam of aurora was seen over 
the galvanic apparatus. It also appears from the magnetic 
observetions that the terestrial current cêases below the aurora 
arc, while the atmospheric current rapidly increases, but depends 
on the area of the galvanic apparatus to which it seems to be 
proportional. The Profesor regrets that with the mean$ at his 
disposal further experiments cannot be made, and that he 
intended, on the 13th inst., to withdraw the apparatus. 


Tue Report of the Royal Gardens, "Kew, for 1881, shows 
what a large amount of varied and highly useful work is got 
through in the space af a year at that great national esta- 
blishment ; perhaps ¢vegerial would be more accurate than 
national, for it is really th€ botanical and horticultural centre of 
the whole empire. One importamt featuge is the lessons given 
during the year to the young gardeners in the science of these 
subjects ; this will certainly tend to secure that the work of the 
gardens throughout are conducted with intelligence and on a 
sound scientific basis. The Report contains extracts from the 
reports of various Colonial curators, on the progress of experi- 
ment in the culture of certam important plants, such as Cin- 
chona and india-rubber. Mr. Jamieson reports from the- 
Nilgins that he has found the Cape Cgast and Liberian coffee- 
plants to be really two varieties. Queensland may yet add 
coffee to its other industries, a vastly important addition. The 
Report contains an illustration of Crmchona Ledgeriana, Moens, 


In preparation for the International Fisheries Exhibition 
there is a large number of artificers now employed in erecting 
and completing enormons buildings for the reception of the 
exhibits on the ground known as the Royal Horticultural 
Gardens, South Kensington. Some four or five immense struc- 
tures have been already erected, two stading side by side on 
the western side of the gardens—one being about 180 yards, the 
other some 140 yards in length, with a width of about 20 yards, 
and of great height and capacity. Arched roofs contain in the 
centre, running the whole length of the building, a wide breadth 
of glass, which throws below as ample an amount of light as ` 
can be desired. Other similar buildings are in the course of 
completion at the north-eastern corner of the gardens, close to 
the Albert Hall; and when the capadity of all these structures is 
considered, some estimate can be formed of the enormous pro- 
portions the International Exhibition will assume. The arcade 
at the south-western side of the gardens, well knowg for the 
horticultural and other expositions whfch the Royal Horticultural 
Society has held in it, is being devoted to the purposes of an 
aquarium, which will soon be completed, and in which both 
fre-h-water and sea fish will be exhibited. The spacious long 
arcade affords ample room for all the tanks that may be required, 
and it is expected that the aquarium wifi form one of the most 
attractive features of the exhibition. Arrangements will be made 
to provide easy access from one building to another, and such 
portions of the gardens as remain uncovered by the necessary 
structures will serve as an agreeable promenade, All the works 
are so forward that, everything will be ready in good time for 
the reception of the exhibits of our own and of foreign 
countries, . 


CONSIDERABLE success has attended the Sunday Evening 
Association, its object being to bring together all persons who, 
estimating highly the elevating influence of music, the sister arts, 
hterature and science, desire, by means of meetings on Sunday 
evenings, to see them more fully identified with the religious life 
of the people. - The president ıs Dr. Geo. J, Romanes, F.R.S. 
The fifth series of meetings will be concluded next Sunday with 
a lecture by Dr, W. B. Carpenter, F.R.S., C.B., on “Niagara.” 
A sixth series will be commenced on Sunday, February 11, and 
will include lectures by Dr. G. J. Romanes, F,R.S., on “Star 
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Fish; ” J. Cotter Morison, M.A., on ‘A Glimpse 6f England 
in the Fifteenth Century ;” Dr. P. Mart Duncan, F.R.S., on 
“Metamorphosis of Insects,” and J. Normat Lockyer, F.R.S., 
on ‘The Recent Eclipse of the Sun.” * The meetings are held 
in the Working Men’s College, Great Ormond Street. 


THE.Report of the Commissiorfer f the Imperial Japanese 
Mint, Osaka, for the year ending June, 1882, being the twelfth 
report of the Japanese Mint, shows that the high standard of 
excellence of the work done at this establuhment is still kept up. 
Rather more gold was comed than during the previous year, viz. 
803,645 yen, all in § yen pieces ; the silver coined during this 
year was all 1 yen pieces, and amounted to 3,294,988 yen; 
whilst the nominal value of the copper, coins, in 2 sen, 1 sen, and 
half sen pieces was 1,130,548 yen. the total nominal value of 
the coms of all denominations struck since the commencement of 
the Mint {ô the end of the last financial year'is 102,888,478 yen, 
of which more than one-half is gold and two-fifths silver, Besides 
this a large number of medals have been struck and refined 
ingots produced, This year a large number of old bronze guns 
and field pieces have been melted down, refined, and conveited 
into copper coins, and also additional improvements and econo- 
mies have been made, in the treatment of old Japanese silver 
coins prior to their ré-ceinage. The sulphuric acid works in 
connection with the Mint have been more busy than last year, 
and nearly a million pounds of acid have been exported to China 
in addition tp that produced for home consumption. ‘The soda 
works are now in working order, and a considerable outturn of 
sulphate, black asb, white ash, and crystallised soda has been 
made ; caustic and bicarbonate of soda will shortly be produced, 
and it is proposed to add works for the production of bleaching 
powder so as to utilise the whole of the hydrochloric acid formed. 
There was a considergble increase in the amount of Corean gold 
dust received during the year, but it was no* generally of a high 
standard. The curve showing the variation in weight of the 
silver yen issued, as also the report of the trial of the pyx and 
the reports of the assays on the pyx pieces made by Prof, Chandler 
Roberts of the Mint in this country, and by Mr. Lawner, of the 
American Mint, show that the greatest care and attention is 
given to every department, botk by the foreign employés, Mr. 
Wm. Gowland, chemist, agsayer, and technical adyiser, and Mr. 
R. MacLagan, engineer, and also by the native officials, The 
report affords abundant evidence that excelleat work is being 
done by the above-named European technical advisers of the 
Japanes@Government, + 


We have ‘eceived an excellent little pamphlet on ‘ The 
Rudiments of Cookery, with some Account of Food and its 
Uses.” It is called a manual for the use of schools and homes, 
is written by “A. C, M.,” examiner to the Northern Union of 
Training Schools for Cookery, dedicated to the Countess of 
Derby, and published by Simpkin and Marshall. Besides con- 
veying practical information or plain cookery, the writer is 
careful throughout to explain tle why and the wherefore of 
every point by briefly stating the principles of elementary science 
which bear upon the subject. W2 can recommend the pamphlet 
to the ‘schools and homes ” for whose use it 1s designed, 


AT the meeting of the Royal Geofraphical Society on Monday 
evening, Sir Henry Rawlinson, who presided, stated that Mr. 
Leigh Smith, in acknowledgment of the assistance which the 
Royal Geographical Society had afforded him in fitting out his 
expedition, and also tô mark the extent of the interest he takes 
in Arctic discovery, had presented 1000/. for the purpose ofe 
extended Arctic exploration. Sir Henry referred brieffy, also, 
to the recent services of one of the native explorers which the 
Indian Government are in the habit of sending beyond the 
Himalayas, which are closed to Europeans by the jealousy of 
the natives. The paper from which he quoted said: One of 
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General Walker’s native explorers has returned to India after an 
absence of four years through Thibet, in which he has obtained, 
a large amount of rew geographical informatién, and has finally 
disposed of the question of the Sanpo*River, which does not, 
according to him, fall into the Irawaddy, as was generally sup- 
posed. The traveller got as far north as Santu, lat. 40° N., 
92° E., which is supposed to be the Sorchia of Mawo Polo, 
Returning, he proceeded to Batang, and tried to reach Assam 
by the direct route, but was stopped at the frontier of the 
Mishmi country by the assurance that the natives were savages, 
who would murder him. He, therefore, took a circuitous route 
to Lhassa, via Alanto and Gjamda. But from the latter place 
he turned and made for Chetang, on the Sanpo, thence by 
Giangze, Leng, and Phari, to Darjeeling. He reports that 
Sama 1s the place where tno Europeans coming from Assam 
were murdered some thirty years ago. If so, xt must be 
Wilcox’s Simé, whêre zhe priests Kirch and Bsury were 
murdered in 1854. He 1s positive he only crossed the Sanpo 
once at Chetatg. He says that on the road from Sama to 
Gjamda there is a great range of hills to the west, separating the 
basin of the affluents of the Sanpo, from that of the affluents of 
the Jrawaddy to the east.” 


LIEUT.-COL. BERESFORD Lovett, her Majesty’s Consul at 
Astrabad, read at the same meeting a paper, which was illus- 
trated by an itinerary map from his plane table survey of four 
inches to the mile. The route from Teheran northwards to 
Asolat is well known, bu: new ground was traversed between 
Asolat and the-Lur Valley, on the south of Mount Damavand» 
and again between the Horas River and Fnnshuh, and onward 
to Kurrand, and also between Fulhad Mahala and Shu Kuh. 
The survey throws considerable light on the untrodden parts of 
the Elburz Mountains, and on the entire route no part of which 
had been previously delineated with any approach to accuracy. 
The author’s route was from Teheran to Astrabad, wd Ahar to 
Sarak, thence to Husan Ikdir, Gutchisir, Wohbad, Towar, and 
Arsmkern, The route was along the ridge of the Shamran 
mountain country, which runs south of the Caspian, the author 
desiring, as the journey was made in the middle of the summer 
heats, not to descend below 5000 feet, while on the journey an 
altitude of over gooo feet was attained, and one mountain 22,500 
feet was measured and ascended. The author found in one 
position a plateau of considerable height full of oyster shells, 
while in bis paper and in the discussion which followed, it was 
shown that at one geological period the Caspian must have been 
a sea of very large extent to the north and east, 


Uxper the presidency of the Marquis of Exeter, a National 
Fish Culture Association has been established, its object being 
to increase the supply of food by increasing the supply of fish of 
all kinds, ° x 


From the preliminary report of the Princeton Scientific Expe- 
dition (the third of its king), whose ground was Wyoming, 
Colorado, and the west, it wonld seem that the students who 
formed the party covered a very considerable field, did some 
good work in geology and natural history, and endured just 
enough of hardship to give them the feeling of real exploregg, 


Tux trial of the electro-magnetic engine, aérial screw, and 
bichromate elements constructed by MM, Tissandier for their 
directing balloon took place in their aeronautical work-shop at 
Point du Tour, on January 26, before a large number of elec- 
tricians and aeronauts. It was shown that the twenty-four 
elements, each of which weighs about six kilogrammes, give 
during almost three hours a current which rotates a screw of 
2'85m, diameter, and about 5 metres of path, with a velocity of 
450 turns in a minute, The motive power really developed may 
be gstimated at that of four horses per hour, The weight of all 
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the machinery and elements is a little less than 250 kilogrammes. 
The real effect on the air can only be found by experiments in 
the air, but according to measurements taken with a dynamo- 
meter of the horizontal tendency to motion, iteis about the same 
asin the experiment tried by Dupuy de Lome. The motive 
power of Dupuy de Lome having been obtained with eight men 
working bis large screw, whose diameter was 9 metres, it may 
be inferred that the results in the present case will be more 
advantageous in the ratio of zwo and a half to one. These 
results are not very powerful when compared with the immense 
power of aerial currents, But MM, Tissandier haveno intention 
of directing their balloon against strong winds. Their object is 
to organise an apparatus with which rational experiments may be 
made in the air, and they have taken advantage of the most 
recent improvements of science. If their elongated. balloon 
answer their wishes, a real advance will be registered in the 


history of aeronautics. ° 


EXCAVATIONS are being carried out on Blackheath for the 
purpose of exposing the ‘‘deneholes” which have puzzled 
geologists and archeologists, and of which we gave some 
account in vol. xxiii, p. 365. ` : 


In 1884 a general Italian exhibition will be opened at Turin, 
Among the exhibits will be works in mathematics, physics, and 
general chemistry. 


THE ‘Treatise on Marine Surveying,” reviewed in last 
week’s NATURE, is published by Messrs. Macmillan and Co., 
and not by Mr. Munay. ` 


THE additions to the Zoological Society’s Gardens during the 
past week include a Mona Monkey (Cercopithecus mona 9 ) from 
West Africa, presented by Mr. J. N., Flatau; a Crested Porcu- 
pine (Hystrix cristatus) from West Afiica, presented by Mr, 
Joseph J. Doke ; two Pileated Jays (Cyanocorax pileatus} from 
La Plata, presented by Capt. Gamble; two Grey-breasted 
Parrakeets (Bolborhynchus monachus) from the Argentine Re- 
public, presented by Mr. Tomas Peacock ; an European Tree 
Frog (Myla arborea), European, presented by Mrs. M. B, 
Manuel; a Malbrouck Monkey (Cercopithecus cynosurus 8) from 
East Africa, a Macaque Monkey (Macacus cynomolgus 2) from 
India, deposited ; a Water Chevrotain (Ayomoschus aquaticus), 
born in the Gardens, 





OUR ASTRONOMICAL COLUMN 
VARIABLE STARS.—The following are Greenwich times of 
heliocentric minima of Algol :— 


h m h m 
February 3, 8 47 | Feb. 26, 7 18 


17, 16 52 March 12, 15 23 
20, 13 41 I5, 12 12 
23, 10 29 18, 9 1 


The light equation (geocentric—heliocentric) in seconds, may be 
found fgom the expre sion— e 


4602s, R. sin (S +35° 28° 7), 


where R is the earth’s radiu»-vecto’, and S the longitude of the 
sun, § Cancri wilt be at a minimun about the following 
timese?—~Febraary 2, at gh. 40m, ; February 21, at 8h. 55m. ; 
and March 12, at 8h. 2n. A mini num of U Cephei occurs on 
February 5, about 13h. 26m. x Cygni is at minimum on March 
I7. This year’s maximum of Mira Ceti is not observable. 
According to the observations of Mr. Knott in 1881 and 1882, a 
maximum of T Cephei, when the star is about 6°5m., may be 
expected towards February 17; the position of this variable for 
1880 is in R.A, 2th. 7m. 57s , Decl. +68° o"r; it is No. 3731 
in Fe lorenko’s catalogue from Lalande. 


REPORTED Discovery oF A ComeT.—A Reuter’s ftlegram 
from Puebla, Mexico, January 23, states that a a»wmet had been 
di.covered there near the planet Jupiter, of which no further 
account has been received at the time we write, nor has a some- 


€ 
what hurried examination of the vicinity between clouds revealed 
anything brighter or more cometary in aspect than our very old 
friend, the first ngbula of Messier’s catalogue near ¢ Tauri, 
which has proved ‘a mase’s nest ” €or mare than one incipient 
comet-Runter. Jupiter was close at hand on January 22, but 
there was a full moon on that date, which hardly favours the 
suggested explanation. Messjer 1, it may be remembered, led 
to more than a single false alarm when observers were on the 


look out for Halley’s comet in 1835. ; - 


THE NEXT RETURN OF D’ARREST’s COMET.—-At the sitting 
of the Paris Academy of Sciences on January 22, M. Leveau 
communicated elements of the orbit of D’Arrest’s conet of short 
period, for the approaching return to perihelion, He states 
that on account of the great perturbations -suffered by the comet 
from its pa-sage near Jupiter during the period 1859-1863 (in 
April, 1861, it passed witin 0°36 of the earth’s mean distance 
from the- planet), and the want of observations at its third 
appearance in 1864, it has not b@en possible to combine in the 
same system of elements the observations made in®r85r and 
1857 with those of 1870 and 1877. He has consequently been 
obliged to determine the osculating orbit in 1883, from the 


elements which be-t represent the observations*of 1870 and | 


1877 alone. The following are the elements pf the comet's 
orbit for 1883, June 12°0, M.T. at Paris :— 


328 13 20°3 
ce $19 11 10°38) Mean 
146 7 21°0 > equinox 


Mean anomaly ... se 
Longitude of perihelion .., 


j3 ascending node ... 


Inclination... 0... I5 41 47°1 ) 1880°0 
Angle of eccentricity 38 46 33°4 
Mean daily sidereal motion 53065245 A 


It is M. Leveaws intention to prepare and circulate among 
astronomer» an ephemeris for what appears to be the most likely 
period during which to obtain observations, or from April 23 to 
November 25 in the present year, but from the comet’s great 
distance or unfavourable position it is probable that only the 
largest telescopes wil command it, By the above elements the 
comet will not arrive at perihelion until 1884, January 13°5765 
Gieenwich M.T. ~ 


MERIDIAN OBSERVATIONS OF NEBULA.—Dr. Engelmann 
publishes the positions of about 120 nebule, determined with 
the 6-inch mendian circle of the Léipsic Observatory, and re- 
duced to the beginning of the year 1870, with the mean epoch 
of observation and the annual precessions, thus aiding by meri- 
dian observations the extension of our knowledge of accurate 
places of these bodies, which has engaged the attention of 
d'Arrest, Vogel, Schonfeld, Schultz, gnd others, with equatorial 
instruments, Valuable material is thus being collected for the 
investigation of groper motiun amongst the nebulz, which for 
want of reliable positions in past times, is not practicable at 
present, except perhaps in a few isolated cases. - 

ERRATUM.—In last week’s ‘‘ Astronomical Column,” p. 300, 
lines seven and six from bottom, for Washingtos read Wash- 
burn, £ 





PHYSICAL NOTES 


A DOUBLE-ACTION mercury air-punp, invented by Signor- 
Seriavalle, who was awarded a gold medal for it at a recent | 
exhibition in Messina, is described in the Aivista Scientifico- 
Industriale (Nos. 21-22). By a simple mechanical method 
two similar vessels are raised and lowered alternately with eazh 
other on opposite sides of a vertical support. A long caoutchoac 
tube connecting their bottoms lets mercury pass from one to the 
other, Each has at top a three-way cock ; one port of which in 
a certain position leads into @ small open vessel to receive any 
excess of mercury, and another is connected by means of a 
caoutchouc tube with a spherical piece fixed laterally about the 
middle of the vertical support, This piece has three passages, 
communicating together ; two of them are opposite each other, 
and lead into the tubes from the mercury vessels ; the other is 
connected by tubing to the vessel to be exhausted of air, The 

ee-wy cocks at the tops of the vessels are mechanically shifted 
at the top and bottom of their course by means of a toothed 
sector and rack in thes one case, and a-pin and projecting piece 
in the other. ý 


LA 
To observe directly the action of gravity on gases, M. 


Kraievitsch, of the Russian Chemical Society (Your. de Phys., 
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December, 1882), sets up two baro-manometers, oneon the (low) 
ground, the other at the top of a high building, or of a hill. 
The manometric branches are connected hy means of a long 
metallic tube, On wrefying the air in the tube thrquzh an 
adjutage adapted near one of the manometers, the rarefaction is 
propagated towards the other, but owing to gravity, the lower 
one always shows-a greater pressyre than the other. By varying 
the conditions, the hypsometric fofmula may be established 
directly. To ascertain whether,gases have or have not a limit 
of elasticity, two baro-manometers are placed below and con- 
nected by separate tubes with the one above, On rarefying 
thiongh a tube near one of the lower manometers, a limit is 
reached at which gravity prevents the air of the latter manometer 
from rising, and it remains stationary while the other continues 
to fall, if the limit of elasticity exist. The author was fitting up 
his apparatus for these experimeats gn a very high old building 
at St. Petersburg. 


e 

In angther paper tthe same Society (oc. ci#.), M, Piltschikoff 
describes an arrangement for measuring the refractive index of 
liquids of which one has but small quantities. A hollow lens is 
filled with the liquid, ahd with the aid of a graduated scale and 
a microscope, one measures exactly the focal distance of a mono- 
chromatic flame placed at a given distance from the lens. The 
author gives a simple formula for calculating the index of the 
liquid, when the constants of the apparatu, have been determined 
once for all, In ong set of experiments, the index of glycerine 
was found = 1'4729& with a probable error estimated at 
+ 0'00001. 


In the common practice of referring the electromotive force of 
galvanic combinations to the Damell element as unit, some diffi- 
culty and confusion have arisen from differences in the construc- 
tion of that element by different physicists. In a recent investi- 
gation of this matter (Wied, Ann., 13, 1882), Herr Kittler 
give» the name of ‘normal element” to a combination, which 
is as follows :—Amalgamated, chemically pure zinc, in dilute 
sulphuric acid of specific gravity 1'075 at 18° C. ; and chemically 
pure copper in concentrated copper sulphate solution of specific 
gravity I*190 to 1°20 He finds that the electromotive force of 
the Daniell element (Zn, H,SO,, CuSO, Cu) increases with 
percentage proportion of the azid to a maximum occurring at 
the same place, whether the copper sulphate solution be concen- 
‘tiated or dilute, viz, with 25 to 30 per cent. of the acid ; with 
further hydration of the acid there is decrease. The increase is 

“greater, ho vever, the more dilute the CuSO, solution used, and 
greatest with pure water, Iris further found that, if very weak 
acids are usedy there is decrease of the electromotive force with 
dilution of the copper-sujppate solution. Accordingly, there 1s 
a degree of concentration of the acid, with which a Daniell 
element furnishes the same tension, whether fhe CuSO, be con- 
centrated or diluted to any eatent, The solution in question has 
the specific gravity 1'oort at 16° C., and is compounded of 
750 ccm. H,O and roe ccm. dilute HSO, of sp. gr. 1°007. 
Herr Kittler compares the action of his ‘* normal element ” with 
that of other practical umts. 


IN a recent paper to the Vienna Academy (Wied. Ann., 13, 
1882), Prof. Stephan describes an investigation of the mag ette 
screening action (Schiynwirkumg) of iron (which i. exemplified 
in Thomson’s marine galvanometer and the Giamme machine). 
His experiments were made with hollow iron cylinders and iron 
rings, and were of three kinds, viz. deflection, oscillation, and 


induction. e 


THEsound-vibrations of. solid bodies (glass cylinders) in contact 
with liquids has been lately studied by Herr Auerbach (Wied. 
Ann., No, 13, 1882). He finds that the geometrical lowering of 
tone, represented by the ratio of the vibration number (x4) of the 
empty vessel to that of the same vessel filled with water (7), is 
smaller the higher the tone of the empty vessel, and greater the 
narrower the vessel. The arethmetical lowering of tone (repre- 
sented by (7) ~2)7)) in a ves el of mean pitch, is inversely pro- 
portional to the square root of the vibration-number of the empty, 
glass, and (approximately) to that of the number of wave-lengths 
which the sound of the empty vessel traverses from the wallsto 
the axi In glasses of different width it is (approximately) 
inversely proportional to the square root of the width. ‘Ihe 
specific lowering of tone of a liquid @epeads primarily on the 
density, and is greater, the greater this is, though it does not 
increase so quickly; next, on the compressibility, being greatere 
the smaller this is. š 


. 








AN INQUIRY INTO THE DEGREE OF SOLU- 
„BILITY REQUISITE IN MANURES, WITH 
SPECIAL REFERENCE TO PRECIPITATED 
“CALCIC AND MAGNESIC PHOSPHATES 


- GOME remarkable field trial-, recently conducted in Scotland 


by Jamieson and others, have tended to raise serious doubts 
coacerning the correctness of the high relative valueg, hitherto 
assigned by chemists to dissolyed phosphates, commonly termed 
super-phosphate., for manurial purposes. We propose, there- 
fore, to examine briefly the action of phosphates in the soil; the 
conditions under which they become available for the nutrition 
of plants, and the degree of solubility which, considering these 
facts, would appear to be most adva tageous fot the purposes of 
the agriculturist. We hope to be able to show the great value 
of precipitated calcic and magnesic phosphates as manure- 
ingredients, and to assign some reasons for the comparative 
neglect which the salts of magnesia have hitherto received from 
agricultural chemists. 

The careful andedlaborate series 6f experiments undertaken by 
Dr. Voelcker respecting the ‘‘solubility of phosphatic mate- 
rials” may beesaid to constitute the basis of our present inquiry, 
as the behaviour of phosphates in water is perhaps the readiest 
test of their activity as manures. Dr. Voelcker ascertained that 
one gallon of distilled water will di solve the following amount» 
of calcic phosphates, derived from the sources quoted :— i 


Per gallon, 
Estremadura phosphorite... O'IO grains. 
Norwegian apatite ... oe ae e nee ee OM oy 
. Coprolites (mean of Suffolk and Cambridge- 
shire) so see me cove aat tee tee aaa O02 Gy 
- Monk’s Island phosphate sib ets tl ew LOO! 5, 
Pure bone ash (from very haid bone) .. a UIB p. 
Pure tribasic phosphate of lime, precipitated, 
burnt and finely ground k,n D20 gy 
Guano sk ae tee cee tee tee tee GZ gy 
Pure tribasie phosphate, precipitated and 
still moist sss aes ee oea ma ma wee BBE gy 


The general deductions arrived at from these experiments, 
made about fifteen years ago, were that the phosphates in 
coprolies, apatite, and other ‘phosphatic minerals were very little 
acted upon by water, and that ‘‘for agricultural purposes phos- 
phatic minerals, as well as bone ash, should be treated with a 
quantity of sulphuric acid sufficient to convert the whole of the 
insoluble phosphates, therein contained, as completely as possible 
into soluble combinations. It is a waste of good raw materials 
to leave much of the insoluble phosphates unacted upon by 
acid,” Broadly speaking, the above may be said to constitute 
the creed of the agricultural chemist at the present day, and the 
farmer buys his manure at a relatively high price, per unit of 
soluble phosphate, 

On ap, lying manures containing dissolved phosphates to the 
soil, nearly the whole of the phosphoric acid is at once neut- 
ralised by the various salts present therein, be they lime, 
alumina, or iron, and the chemist assures us that the superior 
estimation in which soluble salts are held arises from the 
property possessed by these salts of becominz rapidly diffused 
through the soil and precipitated therein, in an extremely fine 
state of sub-division, Voelcker, in some r€cent observations on 
this question, lays down certain propositions which are thus set 
forth in the abstract of the ¥ournal of the Chemical Society, 
vol, xi. (1881) p. 640, Thée appear to us to state vary clearly 
and briefly the accepted theories respecting the action of phos- 
phates in manure, 

1, Phosphetes are not readily taken up by plants in a soluble 
form, but mist be returned to an insoluble cond tin before they 
yield their useful properties. ° heh 

2. The efficacy of insoluble calcium phosphate corresponds 
with the miauteness of division in which it is found in a 
manure, 

3 The finer the particles in a phosphatic- material, the easier 
it is dissolved in water, aid the more energetic its action as a 
manu‘e. Coarsely-ground coprolites and other minerals are less 
useful than the same materials in fine powder. 

_ 4. Calcium phosphate in porous soft bones is more soluble 
and ehergetic than in hard bones, and is more available in bone 
meal than imscrushed bones. 

5. Calcium: phosphate in crystallised mineral phosplates— 
Norwegian, Canadian, and Spanish apatites, for example—is less 
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soluble and energetic than the same amount contained in porous 


phosphatic materials, such as certain descriptions of phospho- | 


uano. n - Ko, 
£ 6. Treatment with acids renders the material completely 
soluble in water, and the so-formed superphosphate, when put 
into the ground, 1s precipitated in a very fine state of divisien. 

7. Inthe precipitated state the insoluble phosphate is im- 
measurably more finely divided than it could be obtained by 
mechan‘cal means, and is consequently more energetic than any 
raw material mechanically ground, 

8. The author’s conclusion is that the chemical treatment with 
acid is the cheapest and best way of rendering mineral phosphates 
useful for agricultural purposes. 

We think that it will be generally admitted that these proposi- 
tions give a very reasonable statement of the case ; but for the 
purposes of our inquiry we must supplement them with the fol- 
lowing additional proposition. This'has reference to a matter 
which has escaped the attention of Dr. Voelcker, but which 1s 
strongly supported by the results of the numerous recently- 
recorded practical trials. * 

“ By reprecipitating the acid in a super-phosphate previous to 
its employment for agriculture by means of a suitable base, it 
becomes possible to obtain a neutral phosphate, ‘possessed of a 
sufficient degree of solubility to be readily distributed through 
the soil, in an extremely fine state of subdivision, and capable of 
affording nutriment to the plant under highly favourable 
conditions.” ù 

It is to this further proposition to which we now desire to call 
special attention, and we may allude first to the assumed loss of 
the power of spontaneous diffusion through the sou, which is 
stated by Sibson, in his work on ‘‘ Attificial Manures,” to 
render the precipitated phosphates inferior in value to soluble acid 
Phosphate, We think that no chemist will doubt that the phos- 
phates in guano are sufficiently soluble to be available for plant 
food, and precipitated phosphate is certainly more soluble than 
the earthy phosphates in Peruvian guano, It must be remem- 
Dered, moreover, when studying the table of solubilities of 
phosphates, as ascertained by Dr. Voelcker, that these are stated 
with reference to distilled water, which does not occur in nature, 
whereas in water containing small percentages of many of the. 
salts, commonly presènt in the soil, the solubility of phosphates 
is largely increased. Thus the addition to the water ofa trifling 
amount of ammonic chloride (1 per cent.) increases the solubility 

-of precipitated calcic phosphate fourfold. 

This matter has not then received a due share of attention, for, 
as we have seen, arguing on the analogy of guano, phosphates, 
in the precipitated torm, are undoubtedly so far soluble as to 
possess the rower of diffusion to an extent amply sufficient for 
agricultural purposes, and there must be a point, short of pei fect 
solubility, which adequately satisfies all requirements in this 
respect. A careful consideration of the subject has Jed us to the 
conclusion that theeffect of phosphoric acid added to the soil, 
after having been fixed by a suitable base, in a condition suffi- 
ciently soluble for every need of the plant, and ın a state of sub- 

“division far finer than anything which could be obtained by 
mechanical means, would be in theory, if not superior, at least equal 
to that of a similar amount of soluble phosphate, applied to a soil 
promiscuously, in casesin which it is impossible to predict by 
what bases the phosphoric acid will be fixed, or even whether it 
will be fixed at all. @ndeed, the foregoing considerations would 
almost lead us to the belief that the employment of such ready- 
formed compounds as calcic or magnesic phosphates would be 
preferablg tothe haphazard use of pluble phosphoric acid in a 
super-phosphate. , 

Chemists in treating of the magnesic phosphates appear to have 
overlooked the dibasic phosphate and to have conducted their 
experiments and to~have founded their observations mainly, if 
not ent#fely, onethe bebaviour of the far less soluble tribasic 
phosphate. The freshly-precipitated magnesic phosphate 1s 
soluble in about 322 times its weight of pure water, while 
calcic phosphate, as we have seen when newly precipitated, is 
soluble to the extent of 5°56 grains per gallon. Both of these 
salts are therefore much more soluble than the earthy phosphates 
present in guano. We must not overlook the fact also that 
although it has not yet received, much attention, the magnesia 
would appear to possess in itself considerable manurial value, 
Afrecent French authority assigns to it a value approaching 
5s. 8d. per unit, almost three-fourths of the price hg sets down 
for phosphoric acid, and we are convinced from ans aed of the 
composition of- numerous fertile soils, the ashes o 





recent field-rials, that the day is not far distant when the 
magnesia will rank as high in a manure as a salt of potash. 

Another fact whigh the foregoing considerations have forcibly 
brought, before us is theevalue of organie matters, in bringing 
about tite solubility ot the phosphates, This is perhaps scarcely 
within our present scope, but we have mentioned, incidentally, 
that small quantities of ammonja and carbonic acid, dissolved in 
the water, produge a very marked effect on the solubillty bf the 
phosphates. So valuable is their office in this respect, that it 
seems a false system to deny that organic matter, when present 
in a manure, posse-ses any value whatever. It was formerly the 
practice with agricultural chemists to alfow 1/7 per ton (2°4d. 
per unit) for organic matrer, and we think that the important 
office which it fulfils in supplying carbonic acid for bringing into 
solution additional quantities of the phosphates, fully justifies 
the assignment to ıt of the above valuation. 

We have-thus endeavotred to explain the true conditions 
under which phosphoric acid beowmes, ig the soil, a source of 
plant-food. We haye shown that there must be a limit to the. 
value of solubility, merely considered as a means of securing dif- 
fusion through the soil, because partially soluble salts also possess 
the property to a degree sufficient for all practical purposes. - In 
conclusion we have claimed for a ready-formed, partially- 
soluble phosphate, in a finely divided condition,’ and, in the 
case of the magnesic phosphate, possessing the property of 
fixing at the same time a portion of the ammonia, a value at. 
least as great as that of a soluble acid phosphate, which runs 
the risk of being fixed by iron, or alemina (should lime be 
deficient in the soil), or, which may sink below the roots of the 
plants before it is neutrelised. We trust we have thus shown a 
good case fora more liberal valuation of precipitated phosphates, 
and have indicated, with some measure of success, the reasons for 
the excellent results that have been recently obtained by the use 
of manures containing phosphoric acid in this form. 





THE ELECTROLYTIC BALANCE , OF 
CHEMICAL CORROSION? 


THs paper treats of some fundamental potnts in silver electro- 


plating, and shows how a large amount of the electric 

ower may be wasted by the use of too large a proportion ot 

ree potassie cyanide in the plating solution, or by using the 
liquid in a heated state. 

Init is also described a method of ascertaining the degree - 
of energy of chemical corrosion of metals in electrolytes, by 
means of the strength of electric current per unit of surface 
necessary to prevent such corrosion; the metale and liquids 
employed for the purpo-e in the pregegt research being silver, 
and solutions of argento cyanide of potassium containing free 
potassic cyanide. Numerous examples, chiefly in the form of 
tables, are given of the strength of current required to enter 
cathodes of a given amount of suface, in order to exactly 
balance the chemical corrosive effect upon them at atmospheric 
temperatures, and at higher ones, of solutions of potassic cyanide 
of various degrees of strength. 

The method employed was to take a given solution of cyanide, 
of potassium, pass through it by means of a sheet of platinum 
anode and a burnished sheet of silver cathode, a weak electric 
current, and add gradually to the liquid (with stirring) small 
portions of argento potassic cyanide, until the faintest percepti- 
ble deposit of silver occurred. The verge of deposition thus 
attained was called “the balance point ;” and the conditions 
which determine and influence iè constitute the subject of this 
research, ‘ $ 

The effect of various conditions upon the point of balance 
of electric and chemical energy were investigated, and the 
experiments are described. The influences examined were: 
composition of the liquid, stréhgth of current, size of cathode 
and density of current, electro-motive force, temperature, 
-ordinary chemical corrosion, nature of the cathode, etc. The 
circumstances were also investigated which affect the measurement, 
of the cutrent by the method employed in this research, viz. by 
depo-iting silver from a solution of argento potassic cyanide; 
and the sources of error, (and their limit), in that method, are 
pointed owt. The effect of varying the proportions of free 
potassic cyanide, and of argento potassic cyanide, upon the 
strength of current at the balance point, are shown in tables of 
results, The strengths of current just sufficient to prevent all 


e * Abstract of paper by G. Gore LL.D., F.R.S., read before the Birming- 


plants, and, ham Philosophical Society, Dec. 14, 1882, 


* 
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corrosion and to deposit the whole of the silver from a solution 
of argento potassic cyanide of given composition and containing 
free cyanide are also shown, The influence of varying the pro- 
portions both of argento poptassic cyanide, ‘ind free cyanide of 
potassium, upon the transfer resistange * of the soluiton, and 
thereby upon the balance point, are also investigated and the 
results described. 

A mmber of results and concl&siogs were arrived at, some of 
which are as follows :—variation either of the tumber of battery 
elements, the proportion of water, of free potassic cyanide, or 
of argento potassic cyanide, destroys the balance, The effect of 
altering the proportion of water is opposite with strong solutions 
to what it is with weak ones. The electric current at the point 
of balanĉe appears to be entirely conveyed by the free potassic 
cyanide, and does not divide itself between the two salts until 
the liquid contains a certain proportion of argeatic salt. In 
strong solations of potassic cyanide® decreasing the number of 
battery cells, necessitates moge cyanide of silver to restore the 
balance. ‘The alteratfon of the point of balance by alteration 
of proportion of free potassic cyanide cannot be much accounted 
for by alteration of corrosive power of the liquid. A current 
from ten Smee’s elements is about sufficiently strong to prevent 
all corrosion of silver at 60° F. in a solution of cyanide of 
potassium comtaining a mere trace of argento potassic cyanide, 
The addition of nitrate, chloride, iodide, or sulphate of potassium 
to the cyanide solution has but little effect upon the balance 
point. Variation of strength and of “density” of current 
affect greatly the pôin of balance. Greater ‘ denéity” irre- 
spective of strength of current usually increases the amount of 
silver deposited. Difference of electro-motive force of current 
had no conspicuous effect in altering the balance point. Rise of 
temperature of the liquid acts in two opposite ways, 14 increases 
the corrosive action, and by diminishing conduction-resistance 
it increases the current, and as the latter effect is usually a little 
stronger than the former one, rise of temperature alters slightly 
the point of balance, and enables the current to produce a sparing 
deposit of silver. The ordinary chemical corrosion of silver in 
a solution of potassic cyanide without an electric current is 
increased slightly by partial immersion (through capillary 
corrosion), and greatly by rise of temperature ; it is also slightly 
greater in a weak solution than ia a strong one, with solutions of 
a certain range of strength; and it is distinctly increased by 
contact with platinum, In consequence of the latter circum- 
stance, a platinum cathode requires a somewhat stronger current 
than a silver one to enable the point of balance to be attained, 


In a mixed solution of potassic and argento potassic cyanides, 


even the smallest proportion of the former salt conveys a portion 
of the current, and if the cathode is large or the current is 
sufficiently weak, the wh®le of it is conveyed by thar salt, how- 
ever. much of the double salt is present, an error is thereby 
introduced when deposition of silver in such & liquid is used as a 
measure of current. But with a large amount of the double 
salt, asmall amount of potassic cyanide, anda current sufficiently 
strong, the (proportionate amount of error is small, During the 
act of deposition the cathode surface is not at all corroded, and 
any deficiency in the weight of deposit is not due to corrosion, 
but to a portion of the current being conveyed by other ingredients 
of the liquid than the argentic salt. A current which produces 
deposition of silver, prevents all corrosion of a silver cathode in 
the same liquid. The addition of free potassic cyanide to a 
solution of the double cyanide alters both the resistance and the 
balance point. The quantity of current diverted from the 
argentic salt in solution ts directly proportional to the amount of 
free potasric cyanide present, but not always in the same ratio, 
The presence of a large proportion of free cyanide, together 
with the employment of a feeble current canduce to the passage 
of a large amount of current through the liquid without 
depositing silver; and a current of ‘oor0s7 Ampere (which 
would deposit ‘132 grain of silver in two hours) was haidly 
strong enough to prevent all corrosion or to deposit any silver 
from a solution composed of 37°5 grains of argento potassic 
cyanide and 112°§ grains of free cyanide of potassium in three 
ounces of water, ‘Whilst also a current if sufficiently weak, 
may traverse a solution of potdssic cyanide containing double 
cyanide, without any of the current decomposing the, latter, ‘it 
cannot traverse a solution of double salt containing free potassic 
cyanide without some of it traversing the cyanide of potassium, 


, * By transfer resistance is meant the resistance to transfer of the current 
into the cathode. 








With avery dense current also, a portion of it enters the cathode 
without depositing silver, and evolves gas, 

It requires a much stranger current to balance the corrosion in 
a hot solution of the two cyanides than in a éold one, and in an 
instance given, a rise of temperature «from 60 to 120° F, was 
attended by the passage of 21 per cent increase of current 
witlfout deposition of silver. Addition of free potassic cyanide 
to a weak solution of the double salt af the balance point, 
first decreases and then increases the current by altering the 
transfer resistance, probably at the cathode. An amount of' 
current ‘equal to 14857 Ampere, entering a surface of 3ths, 
of a square inch, was found to be sufficiently strong to 
deposit nearly the whole of the silver from a solution at 60° F, 
composed of 7o‘11 grains of free potassic cyanide, ‘0297 grain 
of double cyanide, and three ounces of water, the liquid retain» 
ing dissolved a little less than that amount of silver at its balance 
point under those conditions, The strength of current af the 
balance point in a weak solution of potassic cyanide, varies 
inversely as the amount of silver salt added, and at about eight 
times the rate, A c.rtain strength of current must enter a given 
surface of silver in’ a given liquid under stated conditions in 
order to prevent all ‘corrosion and produce deposition. ‘The 
addition of thedouble cyanide reduces the amount of current con- 
veyed by the free’potassic cyanide into the cathode af the balance 
point. Successive additions of double salt to a solution of 
potassic cyanide mot at the balance point, first decreases and 
then increases the current by altering the transfer resistance ; 
it alters the relation of the molecules of potassic cyanide to the 
cathode so as to diminish their power of transmitting current into 
that surface without depositing silver. The greater the proportion 
of double salt present, the greater the tendency to the deposition 
of silver, Addition of potassic cyanide toa weak solution of 
the double salt not at the balance point, first decreases and then 
increases the current by altering the transfer resistance at the 
cathode ; in this respect it behaves like addition of the double 
salt to a weak solution of potassic cyanide. ‘With cathodes ot 
platinum, a solution of potassic cyanide offered less resistance to 
the current (xot at the balance point) than one of the double 
cyanide, but with silver cathodes the reverse effect occurred, 

The balance point is a case of equalization of molecular 
influences, including ordinary chemical corrosion, density of 
current, nature of cathode, temperature, proportions of water, 
argento potassic cyanide, free potassic cyanide, and the soluble 
salts present as impurities, either of which by being disturbed, 
alters all the others. All these influences also have separate 
numerical values. A rise of temperature of 60° F. requires 
an increase of ‘000976 Ampere to restore the equipoise. 
The experiments illustrate the dynamics of electro silver 
plating; and the method employed in the research is appli- 
cable to the detection and measurement of molecular influ- 
ence in electrolytes. In consequence of the alteration of 
any one of the conditions having the effect of altering all the 
remainder, all the above conclusions are limited in their applica- 
tion and are only correct under the conditions given in the paper. 
The fundamental explanation underlying these conclusions is, 
that the phenomena are essentially molecular ; and that the mere 
presence and admixture of the double cyanide alters the mole. 
cular arrangement of the free cyanide not at the balance point, 
in such a way as to enable the latter to transmit a greater 
quantity of current into a cathode of given gize, notwithstanding 
its being more diluted by the other salt. 

The phenomena of the ‘balance point” constitute an 
interesting example of molecular equilibrium, in which the 
balance point may be confpared toa ball suspended by an 
elastic cord, and having attached to it, a number of other 
similar cords, each drawing it in a different direction, and all of 
them being kept in a state of tension. In such a case an alter- 
ation of the degree of strain of any one of the gords, ghanges 
that of all others, and alters the position of the ball. 

The research has a practical bearing both upon the measurenient 
of electric currents by means of deposition of silver froma cyanide 
solution,-and upon the technical process of electro plating. In 
the former it shows how a large proportion, or even the whole of 
a current may pass without being measured, and how the error 


“may be reduced to the smallest amount; and in the latter, how 


a similar waste of current may occur, and how to prevent it. 

It is manifest from the foregoing research, that the electrolytic 
balance of chemical corrosion of cathodes in other depositing 
solutions, such as those of gold, copper, nickel, ete., might form 
an extensive bject of experimental investigation, 
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Appended Note,—It wes constantly found that in using a non- 
corrodible anode such as platinum, the amount of current passing 
was very much more easily regulated by varying the size of the 
anode than that ofthe cathode, with a corrodible anode how ever, 
such as silver, this effect was not observed. 





ae _— 
THE ETHER AND ITS FUNCTIONS? 
. IL 


Consider the effect of wind on sound. Sound is travelling 
through the air at a certain definite rate depending simply on the 
average speed of the atoms in their excursions, and the rate at which 
they therefore pass the knocks on; 1f there is a wind carrying all 
the atoms bodily in cne direction, naturally the sound will travel 
quicker in that direction than in the ¢pposite. Sound travels 
quicker with the wind than against it. Now is it the same with 
light: doés it too travel quicker with the wind? Well that 
altogether depends on whether the ether is blowing along as 
well as the air; if it is, then its motion must help the light on a 
little; butif the ether is at rest no motion’ef airor matter of 
any kind can make any difference. But according to Fresnel’s 
hypothesis it is not wholly at rest nor wholly in motion ; the free 
is at ret, the bound is in motion ; and therefore the speed of 
light with the wind should be increased by an addition of 


(: - “zh of the velocity of the wind. Utterly infinitesimal, 


of ccurse, in the case of air, whore u is but a trifle greater than 
1 but for water the fraction is 7-16ths, and Fizeau thought this 
not quite hopeless to look for, Heaccordingly devised a beauti- 
ful experiment, executed it successfully, and proved that when 
light travels with a stream of water, 7-16ths of the velocity of 
the water must be added to the velccity of the light, and when 
it travels against the stream the «ame quantity must be sub- 
tracted, to get the true resultant velocity. i 

Arago suggested another experiment. When ligbt passes 
tbrough a prism, it is bent out of its course by reason of its 
diminished velocity inside the glass, ard the refraction is strictly 
dependent on the retardation; now suppose a prism carried 
rapidly forward through space, say at the rate of eighteen miles 
a second by the earth in its orbit, which is the quickest acces- 
sible carriage; if the ether is streaming freely through the glass, 
light passing through will be less retarded when going with the 
ether than when going against it, and hence the bending will: be 
different. 

Maxwell tried the experiment in a very perfect form, Lut 
found no difference. If all the ether were free there would 
have been a‘difference ; if all the ether were bound to the glass 
there would have been a difference the other way; but accord- 
ing to Freenel’s hypothesis there should be no difference, because 
according to it, the free ether, which is the portion in relative 
motion, has nothing to do with the refraction ; it is the addition 
of the bound ether which causes the refraction, and this part is 
stationary relatively to the glass, and is not streaming through it 
at all. Hence the refraction is the same whether the prism be 
at rest or in motion through space, 4 


An atom imbedded in ether is vibrating and sending out 
waves in all directions ; the length of the wave depends on the 
period of the vibration, and different lengths of wave produce 
the different. colete sensations. Now through free ether all 
kinds of waves appear to travel at tbe same rate; not so through 
bound ether; inside matter the shoit waves are more retarded 
than thg long, and hence the different sizes of waves can be 
sorted dut by a prism. Now a free atom has its own definite 
pericd of vibration, like a tuning-fork has, and accordingly ser ds 
out light of a certain definite colour or of a few definite colours, 
just as a tuning-fork emits sound of a certain definite pitch or 
of a few different pitches called harmonics. By the pitch of the 
sound it is easy to calculate the rate of vibration of the fork ; by 
the colour of the hght one can dete: mine the rate of vibration of 
the atom. 

When we speak of the atoms vibrating, we do not mean that 
they are wagging to and fro as a whole, but that they are 
crimping themselves, that they are vibrating as a tuning-fork or 
ora bell vibrates ; we know this because it is easy to make the 
free atoms of a'gas vibrate. It is only in the gaseous state, ' 
indeed, that we can study the rate of vibration of amatom ; 
when they aré pached closely together in a solid qf liquid, they 

1 A lecture by Prof. Oliver Ledge at the Londen Institutton, on December 
28, 1882, Continued from p. 306. 
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are cramped, and all manner’ of secondary vibrations are 
induced. They then, no doubt, wag to and fio also, and in 
fact these contrained vibrations are executed ın every variety, 
and the simple periddicity of the free atom is lost. ae 

To slidy the free atoms we take a gas—the rarer the better— 
heat it, and then sort ont the waves it produces in the ether | y 
putting a tiiangular prim of bound ether in their path. 

Why the bcund ether wetafds different waves differently; or 
disperses the light, is quite unknown. It is not easy accurately 
to explain refraction, tut it is @xtremely difficult to explain dis- 
persion. However, the fact is undoubted, and more light will 
dout tless soon fall upon its theory. : 

The result of the prismatic analysis is to prove that eyery atom 
of matter has its own definite rate of vibration, as a bell has; it 
may emit several colours or only one, and the number it emits 
may depend upon how much it is struck (or heated), but those it 
can emit aré a perfectly @efinite selection, and depend in no 
way on the previous history of tke atom, Every free atom of 
sodium, for instance, vibrates in the same way, and has always 
vibrated in the same way, whatever other element it may have 
been at intervals combined with, ard whether it exists in the sun 
or in the earth, or in the most distant «tar, The same is true of 
every other kind of matter, each has its own mode of vibration 
which nothing changes; and hence has arisen new chemical 
analysis, wherein substances are detected simply by observing 
the rate of vibration of their free atoms, a branch of physical 
chemistry called spectrum analysis, . 

‘Ihe atoms are small bodies, and acoerdingly vibrate with in- 
conceivable rapidity, 

An atom of sodium vibrates 5 x 10% times in a second ; that is, 
it executes five hundred million complete vibrations in the 
millionth part of a second. . 

This is about a medium pace, and the waves it emits preduce 
in the eye the sensation of a deep yellow. 

4x 1044 corresponds to red light, 7 x 10% to blue. 

An atom of hydrogen has three different periods, viz. 4°577, 
6'179, and 6'973, each multiplicd by the inevitable 1014, 

Atoms may indeed vibrate more slowly than this, but the 
retina is not constructed tọ as to be sensiple of slower vibra- 
tions; however, thanks to Capt. Abney, there are ways now of 
photographing the effect of much slower vitrations, ard thus of 
making them indirectly visible ; so we can now hope to observe 
the motion of atoms over a much greater range than the purely 
optical ones and so learn much more about them. 


The distinction between free and bound ether is forced on our 
notice by other phenomena than those of light. When we 
come to electr city, we find that some kind of matter has more 
electricity associated with it than Sifters, so that- for a given 
electromotive force we get a greater electric displacement ; that 
the electricity is, ds ıt were, denser in some kinds of matter than 
in others. The density of electricity in space being 1, that 
inside matter is called x, the specifig inductive capacity. In 
optics the density of the ether inside matter was w?, These 
numbers appear to te the same. : 

Is the ether electricity then? I do not say so, neither do I 
think that in that coarse statement lies the truth; but that they 
are connected there can be no doubt, 

What I have to suggest is that positive and regative electricity 
together may make up the ether, or that the ether may be 
sheared by electromotive forces into positive and negative elec- 
tricity. ‘Transverse vibrations are carr.ed on by shearing forces 
acting in matter which resists them, or which possesses rigidity. 
The bound ether inside a conductor has no rigidity; it cannot 
resist shear ; such a body is opaque.” Transparent bodies are 
thore whose bound ether, when sheared, resists and springs back 

again; such bodies are dielectrics, P 
We have no direct way oft exerting force upon ether at all; 
we can, however, act on it in a very indirect- manner, for we 
have learnt how to arrange matter so as to causé it to exert the 
required: shearing (or electromotive) force upon the ether 
associated with ıt. Continuous shearing force applied to the 
ether in metals produces a continuous and barely resisted stream 
of the two electricities in opposite directions, or a conduction 
éurrent. e 
Continuous shearing force applied to the ether in transparent 
bodies produces an electric displacement accompanied by elastic 
resilience, and thus all the phenomena of electric induction. , 
- Some chemical compofnds, consisting of binary molecules, 
distribute the bound ether of the molecule, at any rate as scon 
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as it is split up by dissociation ; and, instead of egch nascent 
radicle or atom taking with it neutral ether, one takes a certain 
definite quantity of positive, the other the same amount of 
negative, electricity. Ip the liquic statę the afoms are capable of 
locomotion; and a continuous shearing force applied to the 
ether in such liquids causes a concinual procession of the matter 
‘and associated electricity, the positive one way, and the negative 
the otter, and thus all the phenonfenaeof electrolysis.. 

What I say about electricity, however, is iot to be taken 
without salt, you will not regar@it as recognised truth, but as a 
tentative belief of your lecturer’s which may be found to be 
more or less, and possibly more rather than les:, out of accord- 
ance with facts. I can only say that ıt hangs phenomena to- 
gether, and that it has been forzed upon my belief in various 
way. 

Now what about the free ether of space, is it a conductor of 
electricity? There are certain facts Which suggest that it is, and 
Edlund has suggested that it gs an almost perfect conductor, 
When a syn-spot or oer disturbance breaks out on the sun, 
accompanied as it is, no doubt, by violent electric storms, the 
electric condition of the earth is affected, and we have aurorz 
and magnetic,listurbances. Is this by induction through space? 
or can it be due to conduction and the arrival of some micro- 
scopic portion èf a derived curren: travelling our way? 

For my part I cannot think the. ether a conductor. Maxwell 
has shown that conductors must be opaque, and ether is 
nothing :f not transparent; one is driven, then, to conclude that 
what we call conducti$ngloes not go on except in the presence 
of ordinary matter—in other words, perhaps, that it isa pheno- 
mena more connected with bound ether than with free. 


But now, looking back to Fresnel’s hypothesis of the extra’ 


density of the ether inside gross matter, and also to the fact that 
it must be regarded as inconpressible, the question naturally 
arises how can it be densified by matter or anything else? 
Perhaps it is not; perhaps matter only strains the ether towards 
itself, thus slackening its tension, a3 it were, inside bodies, not pro- 
ducing any real increase of density ; and this is roughly McCullagh’s 
form of the undulatory theory, In thi» form gravitation may be 
held to be partially eyplained ; for two bodies straining at the 
ether in this way will tend to-pull themselves together. In fact 
Newton himself pointed out that gravitation. could be produced 
if only. matter exerted this kind of strain on all pervading ether, 
the tension varying as the inverse distance, a 

He did not follow the idea up, however, because he had then no 
other facts to confirm him in. his impression of the existence of 
such an ethe, or to inform him concerning its properties, We 
now not only feel sure that an ether exists, but we know some- 
thing of its properties ; and we also have learnt from light and 
from electricity; that som@sach action between matter and ether 
actually occurs, though how or why it occurs we do not yet 
know. I am therefore compelled to believe tlvat this 1s certainly 
the direction in which an ultimate explanation of gravitation and 
of cohesion is-to be looked for, 


* 

In thinking over the Fresnel and McCullagh forms of the 
undulatory theory, with a view to the reconciliation between 
thera which appears necessary and imminent, one naturally asks, 
is there any such clear distinction to be drawn between ether 
and matter as we have hitherto tacitly assumed? may they not 
be different modifications, or even manifestations, of the same 
thing? 

Again, when we speak of atcms vibrating, how can they 
vibrate? of what are their parts g:mposed ? 

And now we come to one of the most remarkable and sug- 
gestive speculations of modern times—a speculation based on this 
experimental fact, that the elasticity of a solid may be accounted 
for by the:motion of a fluid; that a fluid in motion may possess. 
rigidity. a 

Isad that.rigidity was precisely what no fluid possessed ; at 
rest this is true; in motion it is not true, 

Consider a perfectly flexible india-rubber O-shaped tube full 
of water ; nothing is more flaccid and limp. But set the water 
rapidly circulating, ahd it becomes at once stiff; it will stand on 
_ end for-a time without support; kinks in it take force to make, 
and are more- or less permanent. A practicable form of this 
experiment is. the well-known one of a flexible chain over a 
pulley, which becomes:stiff as.soom as it js set in rapid motion. 

This is called a vortex filament, and a vortex is a thing built 
up of a mmber of such filaments. Ifethey are arranged parallel 
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cylinder such as is easily produced by stirring a vessel of water, 
or by pulling the plug out of a wash-hand basin ; or such as are 
made in the airon a large scale in America, and telegraphed 
over here, when they are called ‘‘ cyclones,” dt “depressions.” 
The depression is visible enough in the middle of revolving water, 
Thesg vortices are wonderfully permanent things, and last a long 
time, though they sometimes break up unexpectedly. 

Vortices need not have straight cores, though they may have 
cores of various ring forms, the simplest being a ciele. To 
make a vortex ring, we must take a plane disk of the fluid, and 
ata certain instant give to every atom in the disk a ‘certain 
velocity forward, graduating the velocity according to its’ dis- 
tance from the edze of the disk, We kave as yet no means of 
doing this in a frictionless fluid, bnt with a fluid such as 
air and water it happens to be easy ; we have only to knock a 
little of the fluid suddenly out of a box through a sharp-edged 
hole, and the friction of the edges of the hole does. what we 
want. The central portion travels rapidly forward, and returns - 
round outside the core, rolling back towards the-hole, But the- 
impetus sends the whole forward, and none really returns ; it 
rolls on its outer cir¢imference as a wheel rolls along a road. In 
a perfect fluid it need not co roll forward, as there would be no 
friction, but in air or water a vortex-ring has always a definite: 
forward velocity, just as a locomotive driving-wheel has when it 
does not slip on the rails. ; 

We have in these rings a real mass of air moving bodily for- 
ward, and it impinges on a face or a gas flame with some force, 
It is differentiated from the rest of the atmosphere by reason of 
its peculiar rotational motion. 

The cores of’ these rings are elastic—they possess rigidity ;- 
the circular'is their stable form, and if this is altered, they 
oscillate about it, ‘Thus when two vortex rings impinge or even’ 
approach fairly near one another, they visibly deflect each other, 
aad also cause each other to vibrate. 

The theory of the impact or interference of vortex rings whose 
paths cross, but which do not come very near together has been 
quite recently worked out Dy Mr. J. J.. Thomson. It is quite 
possible to make the rings vibrate without any impact, by ser- 
rating the opening out of which they are knocked, ‘The simplest 
serration of a circle turns it into an ellipse, and here you have 
an elliptic ring oscillating from a tall to a squat ellipse and back 
azain, Here 1s a four-waved opening, and the vibrations are by 
this very well shown, _ A sixewaved opening makes the vibra- 
tions almost too small to be perceived at a distance but still they 
are sometime. distinct, 

The rings vibrate very much like a bell vibrates, perhaps very 
much like an atom vibrates. They have rigidity, although com- 
posed of fluid ; they are composed of fluid in motion. These 
vortices, are imperfect they increase in size, and decrease, inw 
energy ; in a perfect fluid they would'not do this, they would then 
be permunent and indestructible, but then also you would not be: 
able to make them. g 

Now does not the idea strike you that atoms of matter may be 
vortices like these—vortices in a perfect fluid, vortices in the- 
ether, This is Sir William Thomson’s theory of matter. Itis. 
not yet proved to be true, but is it not highly beautiful ?-a theory 
about which one may almost dare to say that it deserves to be 
true, The atoms of matter according to it are not so much 
foreign particles imbedded in the all-pervading ether as portions 
of it differentiated off from the rest by reagon of their vortex 
motion, thus becoming virtually solid particles, yet with no 
transition of substance ; atoms indestructible and not able to be 
manufactured, not mere hard rigid specks, but each composed, 
of whirling ether ; elastic, capable of definite vibrationeof free 
movement, of collision. The crispations or. crimpings of these 
rings illustrate the kind of way in which we may suppose an 
atom to vibrate. They appear to have all the properties of 
atoms except one, viz, gravitation; and before the theogy can 
be: accepted, I think it must account for gravitation. This 
fundamental property of matter cannot be left over to be 
explained by an artificial battery of ultra-mundane corpuscles. 
We cannot go back to mere impact of hard bodies after having 
allowed ourselves a continuous medium. ‘Vortex atoms must be , 
shown to gravitate, , 

But then remember how. small a force gravitation is, Ask any 
educated man whether two pound-masses of lead attract each other, 
and he,will reply no. He is wrong, of course, but. the force is 
exceedingly small. Yet-it is the aggregate attraction of trillions 
upon trillions ®f atoms ; the siightest effect of each upon the ether 


to one another about a straight axis or core, we have-a vortex |*would besuffifient to account for gravitation; and. no one can 
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say that vortices do not exert some such residual, but uniform, 
effect on the fluid in which they exist, till second, third, and 
every other order of small quantities have been taken into 
account, and the theory of vortices in a perfect fluid worked out 
with the most final accuracy. : 

At present, however, the Thomsonian theory of matter is not 
a verified one, it is, perhaps, little more than a speculatio, but 
itis one that itis well worth knowing about, working at, and 
inquiringginto. It may stand or it may fall, but if it is the case, 
as I beheve it is, that our notions of natural phenomena, 
though they often fall short, yet never exceed in grandeur the 
real trath of things, how splendid must be the real nature of 
matter if the Thomsonian hypothesis turns out to be inadequate 
and untrue. , 

Ihave now endeavoured to introduce you to the simplest concep- 
tion of the material universe which hfs yet occurred to man. 
The conception that is of one universal substance, perfectly 
homogeneous and continuous and simple in structure, extending 
to the furthest limits of space of which we have any knowledge, 
existing equally everywhere. Some portions either atvrest or in 
simple irrotational motion transmitting tH undulations which 

. we call light. Other portions in rotational motion, iti vortices 
that is, and differentiated permanently from the rest of the 
medium by reason of this motion. 

These whirling portions constitute what we call matter ; their 
motion gives them rigidity, and of them our bodies and all other 
material bodies with which we are acquainted are built up. 

One continuous substance filling al] space: which can vibrate 
as light ; which can be sheared into positive and negative electri- 
city; which in whirls constitutes matter; and which transmits 
by continuity, and not by impact, every action and reaction of 
which matter 1s capable. This is the modern view of the ether 
and its functions. 
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CAMBRIDGE.—Lord Rayleigh has resumed his course of 
lectures on Electrical Measurements. 

Dr. Gaskell’s lectures this term deal with the Physiology of 
the Circulation; Mr. Langley is lecturing on the Physiology of 
Muscle and Nerve, and the Histology and Pathology of the 
Secretory Organs. i 
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internal friction and galvanic conduction of liqujas is constant 
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AND ACADEMIES + 
Loxpon 

Royal Society, January 11.—‘‘On the Skeleton of the 
Marsipobranch Fishes.. Part I. The Myxinoids (A/pxie and 
Bdellostoma).” By W. K. Parker, F.R.S. Abstract. 

In their cranio-facial skeleton the Myxinoids are very remark- 
able ; where segmentation is perfect ın other fishy types there 
they only exhibit a lattice-work of continuous growth; in the 
median region of the skyll-base, where other types show but 
little or only temporary distinctness of parts, these fishes develop 
and retain large independent cartilages, y : 

The lamprey hasea large superficial basket-work of soft car- 
tilage (extra-dranchial), and its gitl-pouches keep this-related 
to the rest of the structures of the mouth and throat. But in the 
Myxinoids the basket-work is ix(ra-branchial, and corresponds 
to the system of segmented arches of the higher Cartilaginous, ” 
the Ganoid, and the Osseous fishes. But these “non-segmented 
arches soon lose all relation to the branchial pouches. which are 
removed so far backwards that they begin under the zwentieth 
myotome ; whilst the end of the pericardium is under the fortieth. 

In seehing light upon the primordial condition of the Verte- 
brata, one naturally looks to such forms as the Myxinoids, For 
in these types, even in the adult state, there are neither limbs 
ror vertebree, and no distinction between head and body, except 
the beginning, in the head, of a cartilaginous skull "2 continuous 
structure—not showing the least sign of secondary segmentation, 
and by far the greater part of which is in front of the notochord, 
or axis of the organi-m. But here our gradational work agrees 
with the developmental, for the continuous skull-bars constantly. 
arise before the secondary cartilaginous segments that are found 
between the myotomes behind the head. Evidently, therefore, 
the early ‘Craniata ” grew supports to tke enlarged and sub- 
divided front end of their neural axis, long before anything 
beyond strong fibrous septa were developed between the muscular 
segments of the body. As for the linear growth, the greater or 
Jess extenston backwards of the main organs—circulatory, 
respiratory, digestive, urogenital—that, in the evolution of the 
primary form, was a thing to be determined by the “ surround- 
mgs” of the type. ‘Thereafter as they may be” was the 
tentative idea in this case. ° : 

Certainly, in the Marsipobranchs and in their relations, the 
larval “ Anura,” we have the moft “archaic ‘‘Craniata” now - 
existing ; in these the organs may be extended far backwards in 
a vermiform creatfire, as in these low fishes, or kept well swung 
beneath the head—the body and tail together forming merely, a 
propelling organ, as is seen in Tadpolgs, especially the Bigantic 
Tadpole of Pseudis, -° 

Thus we see that in low limbless types there is no necessity 
for the development of more than fibrous“ metameres” ; but 
the vesicular brain, the suctorial hps, the branchial pouches, and 
the special organs of sense—these all call for support from some 
tissue more dense than a mere fibrous mat or web. In the 
Myxinoids we find that four special modifications of the con- 
nective tissue series are developed for the support of the properly 
cephalic organs, and for them only; thus these fishes are 
Craniata, but are not Verichynta ; that is, if we stick to the 
letter, which of course we do not. es 

At first some disappointment is felt, after careful study of 
these types, for, notwithstanding the low level in which they 
remain, they are mere specialised Ammocetes, keeping on the 
same “platform” as the larval Lamprey; yet some parts of 
their organisation do undergo a marvellous amount of trans- 
formation, and are, indeed, as much specialised in conformity 
with their peculiar habits of life as any Vertebrates whatever, the 
highest not excepted, z 

et, on the whole, the Msxinoids are a* sort of Ammocetine 

e, whilst the transformed Ammocæœte, the larval Lamprey, 
comes negrest to the untransformed Frog or Toad—the Tadpole. 
But the mere putting of this shows (suggests at any rate) what 
losses the fauna of the world has sustained during the evolution 
of the Craniate forms; ew, the Myxinoids, Petromyzoids, and 
anurous Amphibia, must*all be kept “within call” of each 
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cannot be numbered. Some other kind of fish are evidently 
the descendants of primordial ‘* Marsipobranchs,” notably Zepi- 
dosteus, the development of which has been lately studied, and the 
results are being published in the Philosophical Transqctions, 
But the Chimerous, Dipnoi, and, still more importaht, the 
Myxinoids themselves, have still to be followed through their 
early stages. If the present paper is of any value to_ the 
~norphelogist, one on the embryoligy pf these low forms would 
be worth much more, . 

The Myxinoids keep on the fow “‘ platform” of the larval 
Lamprey (4mmocate) in the following particulars, namely :— 

a. The notochord has no paired cartilaginous vertebral rudi- 
ments in the spinal region. : 

ó. The*trabecule’end in the ethnoidal region, without growing 
forwards into a cornu (or wo continuons cornua). 

c. There are merely “‘ barbels ” round the mouth; no Jadial 
cartilages. bed 

d. The last character involyes this, namely, that the special 
armaturegof horny teeth, attached to the labials in the adult 
Petromyzon, is absent. ° 

e. The organs of viston are very feeble, and probably almost 
useless ; in the Ammocæte they are arrested for a time. 

J. The cranium is a mere floor, without side-walls or roof, 

The Myxinoids come near to the adult Lamprey in the follow- 
ing particulars, namely :— 

a. There are developed outside the skull proper, but not 
segmented from it, palato-pterygoid and hyoid cartilages. 

é, There is a very tange median cartilage belonging to both 
the hyaid and branchial regions. 

c. The cranium acquires a floor by the development of a 
special ‘* hinder intertrabecula.”” 

ad, Thereds a large median cartilaginous olfactory capsule. 

The Myxinoids go beyond even the adult Lamprey in the 
following particulars, namely :— 

a. The facial basket-work is much more perfect; and as this 
is a generalised condition of the true zxtra-visceral system of 
cartilages, it is a very important character ; there is not only an 
equal development of the ‘‘suspensorium,” but the saspensorial 
part of ‘the hyoid js developed also (it is suppressed in the 
Lamprey) ; and there is, in Bdellostoma a large complete first 
branchial arch, and in both kinds pharyngo-branchial rudiments 
of the second branchial arch. 

6, The respiratory (branchial) pouches are much more spe- 
cialised by being carried far back under the spine. 

c. There is not only a distinct sub-cranial intertrabecula, but 
also a large pre-cranial or nasal median cartilage of the same 
mature. 

d, The opening of the median olfactory sac is not a mere 
short membranous passagé, but a long tube, encased in a series 
of cartilaginous (imperfect) rings. 

e. Correlated with the non-development of¢he suctorial labial 
cartilages, there is an enormous development of the lingual, the 
‘basal bar becoming not only double, but, in front, quadruple, 
and the “sypra-lingual® cartilages, which are very small in the 
Lamprey, and carry only one pair of rows of small second teeth, 
in the Myxinoids are very large, and carry two pair. of rows of 
large teeth, -wlth the addition of a median antagonistic ‘* eth- 
noidal tooth,” : 

Lastly, the greater development of the intra-visceral (= ‘‘intra- 
branchial”) cartilages is correlated with the suppression of the 
extra-visceral basket-work seen both in the larval and adult 
Lamprey, and also in the larvee of the “ Anura ” generally. 


A 3 
January 18.—‘'On the Skeleton of the Marsipobranch 
Fishes, Part II, The Lamprey.” By W, K. Parker, F.R.S. 
The suctorial mouth has its highest development in the 
Lamprey; in the Myxinoids (AZyxine), and Bdellostoma, there is 
no circular disk with horny teeth, but merely an oral fissure 
surrounded by barbels, and having inside it a huge tongue beset 
with two oblique rows of recurved and inturned horny teeth, 
antagonised by a single ethnoidal tooth. In the larva of the 
Lamprey the mouth is not circular, and the Zswer lip is far back, 
covered by the wfge7, which is like a hood; there are‘no teeth 
of any kind, only moss-like “‘barbels” or papille under the 
upper lip, À : PE ee 
In the Tadpole the mouth is suctorial, the Jower lip being con- 
verted into an imperfect ring, which is completed by the upper 
lip. Here the cartilage of the lower lip is not a perfect ring, as 
in the Lamprey, but is in two parts, fad is formed into a sort of 
horseshoe.: Inside this compound ring there are sharp horny 








plates or teeth, and the folds of the lips, all round the mouth, 
are covered with a horny rasp. 

Correlated with the perfectly suctorial /ower lip of the 
Lamprey, which, is a fost-oral structure, entirely, we have the 
perfectest form of the superficial branghial skeleton, a basket- 
work of soft cartilage which appears in the early embryo, and 
only @ains enlargement fore and aft, and all its snags and out- 
growths, after metamorphosis. Besides this there are no rudi-~ 
ments of internal branchial arches, such as we find in: the Tad- 
pole. The only parts developed ivside the head-cavities and 
branchial arches are the generalised and rudimentary mandibular 
and hyoid arches. In the Tadpole there is no pier to the hyoid 
arch, and the frst cleft is arrested as a small blind pouch; this 
state is persistent in the Lamprey, But, after metamorphosis— 
as the lingering latter part of that profound change of structure— 


‘the young Frog and Toad acquire a pier to their hyoid arch, 


right and left. This, however, does not become functional to 
the arch, much less assist in supporting the mandible, as a *‘ hyo- 
mandibular,” but is transformed into an osseo-cartilaginous chain 
—a stapedi-incudai series, specialised correlatively with the 
expanded rudiment ef the first cleft, now enlarged into a cavum 
tympant, with a large ‘‘Eustachian opening.” The little 
mandibles of the Tadpoie, which served as arms to carry the 
divided suctorial disk, and lay across the fore face, become very 
long, and are often hinged on to their pier behind the occiput, 
and the cartilages of the suctorial disk straighten out and add to 
the length of the lower jaw in front. These things show how 
this femporary ‘‘ Petromyzoid,” the Tadpole, blossoms out into 
unthought-of specialisations ; it becomes a guasé-reptile, worthy 
of a place far above the Lamprey, and even far above all other 
Ichthyopsida, 


` Geological Society, January 10.—J, W. Hulke, F.R.S., 


’ president in the chair.—T. W. Edgeworth David, the Earl of 


Dysart, John James Hamilton, Francis Alfred Lucas, and 
Meaburn Staniland, were elected Fellows, and Dr. Otto Torell, 
F.C.G.S., of Stockholm, a Foreign Member of the Society, — 
The following communications were read :~On the Lower 
Eocene section between Reculvers and Herne Bay, and some 
modifications in the classification of the Lower London Tertiaries, 
by J. S. Gardner, F.G,S.—-The author noticed Prof, Prestwich’s 
classification of the Lower London Tertiaries, and the intro- 
duction by the Survey of the term ‘‘ Oldhaven Beds” for some 
of his basement beds of the London Clay. He next discussed 
the conditions under which the Lower Tertiaries were produced, 
and showed that throngkout the Eocenes there are indications ot 
the close proximity of land and of the access of fresh water. 
‘Two types of faunas are to be recognised, namely, those of the 
Caleaire Grossier and the London. Clay, the latter indicating 
more temperate climatal conditions. The former 14 represented 
in England by the Bracklesham series. ‘The areas of these two 
faunas were separated by land forming an isthmus, as each 


\ formation is bounded by a shore-line and separated from its 


neighbours by freshwater formations ; but this isthmus probably 
shifted its position to the north and south without ever being 
broken through. A vast Eocene river existed, draining a great 
continent stretching westwaid; the indications of this river 
in Hampshire and Dorsetshire would show it to have been 
there seventeen or eighteen miles wide,—The Lower Tertiaries 
have been’ divided by Prof, Prestwich and the Survey into the 
marine Thanet beds, the fluviatile, estuarine and marine 
Woolwich and Reading Beds, and the marine Oldhaven Beds. 
The mode of occurrence of these was described by the author, 
with especial reference to the section between Herne Bay and 
the Reculvers, from his investigation of which he was lq to the 
following conclusions :—The Thanet Sands were probably depo- 
sited by a rough sea outside the. estuary of the great Eocene 
river, but within its influence, This area became silted up, rose 
above the surface, and became covered with shingle and sand. 
The Thanet Beds closed with a period of elevation, duringwhich 
the Reading Beds were formed, and this was followed by a 
subsidence during the Woolwich period, which finally ushered 
in the Oldhayen and London Clay deposits. The formation of 
the Oldhaven Beds may be compared with that of the modern 
beach at Shellness ; and during the period of depression the 
beaches would advance steadily over the flat area of Sheppey, 
and the earlier formed ones would sink and become covered up 
by the silt of the great Eocene river, These beaches, forming 
vast aggregations of sard and shingle between the Thanet Beds 
and the Lonflon Clay, form integral portions of one or other 
formation, ati cannot be recognised as forming a separate 
m ; 
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formation at all equivalent ‘to the other divisions of the Eocene.— 
On Mr. Dunn’s Notes on the Diamond-fields of South Africa, 
1880, by Francis Oates, F.G.S. 


Anthropological Institute, January 23.—- Anniversary 
Meeting,—John Evans, V.P., D.C.L., F.R.S., in the chair. — 
The Treasurer’s report and the report of the Council werg read 
and adopted.—The Chairman delivered an address, in which he 
briefly reviewed the work of the past year, and enlarged onthe 
subject of the antiquity of man, discussing the evidence for and 
against his existence in Tertiary times,—The followmg Officers 
and Council for 1883 were elected :—President, Prof, W. H. 
Flower, F.R.S. Vice-presidents : Hyde Clarke, John Evans, 
F.R.S., Francis Galton, F.R.S., Major-Gen. Pitt-Rivers, 
F.R.S., A, Thomson, F.R.S., E. B. Tylor, F.R.S. Director, 
F. W. Rudler, F.G.S. Treasurer, F. G. H. Price, F.S.A. 
Council: J. Beddoe, F.R.S., S. E. B. Bouverie-Pusey, E. W. 
Brabrook, F.S.A., C. H: E. Carmichael, M.A., W. Boyd 
Dawkins, F.R.S., W. L. Distant, A. W. Franks, F.R.S., 
Lieut.-Col. H. H. Godwm-Austen, F.R.S., Prof. Huxley, 
F.R.S, A. H. Keane, B.A., A. L, Lewis, Sir J. Lubbock, 
M.P., R. Biddulph Martin, M.P., Henry Muirhead, M.D., 
J. E. Price, F.S A., Lord Artbur Rusell, M.P., Prof. G. D. 
Thane, Alfred Tylor, F.G.S., M. J. Walhotse, F.R.A.S., 
R. Worsley, 

PARIS 


Academy of Sciences, January 22.—M. Blanchard in the 
chair.—The followmg papers were read :—On metasulphites, 
by M. Berthelot.—On ‘selenide of nitrogen, by MM. Berthelot 
and Vieille—On the characters of induced currents resulting 
from reciprocal movements of two magnetic bodies parallel to 
their axis, by M. du Morcel. Polarisation of an iron core im- 
mobilises a certain quantity of magnetism, which thus remains 
indifferent to exterior magnetic excitation, and is only affected 
when, teing able to act on the inducing body, which over- 
excites its energy, it may polarise it in its turn, so that action 
and reaction are in concordance.—On complex units (continued), 
by M. Kronecke —Theovy of the mast general electro-dynamic 
actions that can be observed, by M. Le Cordier.—On the con- 
struction of a dynamo-electric propeller on a long balloon, by 
M. Tissandier, The system, with a total weight = three men, 

ives during three hours the work of twelve to fifteen men, 

he two-vaned propeller (of steel wire and varnished silk) is 
driven by a small Siemens’ dynamo (120 turns of the former to 
1200 of the latter); the battery being of thirty-four elements 
mounted in tension, and divided into four series. An element 
consists of a vulcanite box (four litres capacity) holding ten zinc 
and eleven carbon plates, Strong bichromate solution is let in 
or drawn off by raising or lowering a separate vessel connected 
by a tube with the battery.—Observations of the transit of 
Venus at Bragado (Argentine Republic), by M. Perrin. He 
observed two direct contacts (the second and the fourth), and a 
certain number of artificial contacts which will supplement the 
others. The phenomenon was of distinct and well character- 
ised geometrical appearance.—On the approaching return of 
the periodic comet of d'Arrest, by M, Leveau. He has 
calculated an ephemerides (which will be communicated to all 
astronomers) for the period most favourable to observation, viz. 
April 23 to November 25 this year. Values for the relative 
brightness are deduced.—Addition to a note on prime numbers, 
by M. de Jonquiér®.—On the relations between covariants and 
invariants of like character, of a binary form of the sixth order, 
by M. Stephanos.—On the functions of several imaginary vari- 
ables, gy M. Combescure.—On the functions of two variables, 
by M. Pomearé.—On the curves of the sextant, by M. Gruey.— 
Mode of distribution among various points of its small supporting 


base, of the weight of a hard body, of polished and convex sur- , 


face, placed on an elastic horizontal ground, by M. Boussinesq. 
—On"a commfinication of MM. Mercadier, and Vaschy on con- 
sequences deducible from relations between electric magnitudes, 
by M. Lévy.—-Remarks on the expression of electric magnitudes 
&c. (continued), by MM. Mercadier and Vaschy.— Observations 
on Dr, Siemens’ last paper, by M. Violle—Photographic posi- 
tives on paper obtained diectly, by MM. Cros and Vorgerand. 
Paper is covered with a solution of 2 gr. bichromate of ammonia, 
15 gr. glucose, and 100 gr, water, is dried, and exposed to light 
under a positive (e.g. a drawing). When the (yellow) bare parts 
of the paper have become grey, the paper is immersed ina bath 
of r gr. nitrate of silver to 100 gr. of water, with Togr. acetic acid. 
The image appears at onze, with reddish tints produced by 
bichromate of silver. Drying in light gives a dark brown tint. 


—On hydraulic siliĉa, by M. Le Chatelier, The only new fact 
given by M? Landrin (he says) is the non-bydraulicity of silica 
obtained from manufacture of hydrofluosilicic acid.—On mutual 
displacements of tases in neutral salts, the systems remaining 
homogeneous, by M. Mefischutkin.—On ‘the causes capable of 
affecting the amount of ouia in rain-water, by M. Houzeau. 
One important consideration is the time that has elapsed 
between obtaining and anglysing ; another the monthly quantity 
of water (the legs the rain, the more ammonia preseni).—On the 
action of certain metals on ols, by M. Livache. In-tead of 
metallic plates (which M, Chevreul experimented with), he used 
metals finely divided, as in precipitatiog, and got much better 
effects, Of the three, lead, copper, tin—lead acts most strongly. 
If some of it be moistened with oil and exposed to air, an 
increase of weight very soon occurs through oxidation, and it is 
greater the more siccative the oil, A solid und elastic product 
is formed. The incremests of weight with different oils are 
sensibly proportional to those in fatty acids of the same oils 
exposed to air several months (cOtton-s#ed oil alone is anoma- 
lous; it is siccative, but its fatty acids increase vef¥ litle in 
weight), The transformation of the oil is attributed to direct 
action of tbe metal, not to that of theair, It suggests a rapid 
means of distinguishing siccative and non-siccati¥e oils, and an 
advantageous substitute for the heating of oils. —(alerfication of 
kidneys, parallel to the decalcification of the bones, in subacute 
poisoning by corrosive sublimate; increase of the proportion of 
mineral parts of a tibia, following disarticulation of the other 
tiba, by MM. Prevost and Frutiger.—PUysiological action of 
sulphate of quinine on the circuletor} apparatus in men and 
animals, by MM. Lée and Bochefontaine. 
increases the force of the heart, and is a powerful antipyretic.— 
Medullary origin of paralyses following cerebral lesions, by M. 
Couty.—On the lymphatic system of tadpoles, by Ñ. Jourdain, 
—On the development of the reproductive apparatus of pul- 
monate molluscs, by M., Rouzaud,—On Suctociliate Infusoria (a 
reply), by M.de Merejkousky.—On the morphological na'ure 
of the subterranean braaches of the root of adult Psilotum, by 
M. Bertrand.-~Contribution to the stratigraphic history of the 
relief of Sinai, and especially on the age of porphyries of that 
country, by Abbé Raboisson The last* dislocations of the 
Sinaitic system were posterior to the eocene. 
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. i a, e 
ZOOLOGICAL SKETGHES 
Zoological Sketches. . A Contribution to the Out-door 
Study ef Natural History. By*Feléx L. Oswald. With 
Thirty-six Illustrations by Heymann Faber. (London: 
W. H. Allen and Co., 1883.) : 2 
Zoological Notes on the Structure, Affinities, Habits, and 
Mental Eaculties of Wild and Domestic Animais’ 
with Anecdotes concerning and Adventures among 
them, and some Account of their Fossil Representatives, 
By Arthur Nicols, F.G.S., F.R.G.S, Ilustrated by 
J. W. Wood and F..Babbage. (London: L. Upcott 
Gill, 188%) $ 
E cannot, say much in favour of the first of 
these two works. The engravings are good, 
but the subjects chosen-scarcely justify the care which 
has been taken in their execution. Far these subjects 
are nearly all chosen for the sake of a comical or sen- 
sational effect, without any reverence to utility as illus- 
trating zoological facts or principles. And the essentially 
unscientific spirit which has led to the choice of the 
“thirty-six illustrations,” is no less apparent throughout 
the letter-press. We are always ready to welcome any 
attempt at popularising zoology, more especially when 
the writer has any first-hand “contributions to the study 
of natural history’? to supply; but surely such study 
admits of being made sufficiently interesting in itself, 
without the need of lame attempts at a kind of pleasantry, 
which in being always forced and never witty, must 
necessarily become irksome even to the least intelligent 
of unintelligent readers. Weare the more disposed to 
regret the author’s mistake in adopting this artificial 
style, because in his short preface, where it is not adopted, 
he shows that he is able to write with marked ability.”’ 
Concerning the facts of natural history which are 


detailed, the most interestitfg, in our opinion, are those- 


which refer to the intelligence of monkeys and the 
stupidity of sloth bears. We shall, therefore, give one 
quotation*on each of these topics. 

Speaking ofa domesticated sloth, the author says :— 


“Though -fed daily by the same hands, the old pen- 
sioner still fails to identify his benefactor, or to recognise 
his obligations in any way.- To his ear the human voice 
in its most endearing tomes is a grunt et preterea nihil; 
you might as well appeal to the affectians of a cockroach. 
You may frighten a pig, a goose, a frog, and even a 
fly, but you cannot frighten or surprise a sloth. On 
my last trip to Vera Cruz I peocured a pair of black 
tardos, full grown, and in a normal state of health, so far 
as I could judge, but after a series of careful experiments 
I have to conclude that their instinct of stlfpreservation 
cannot be acted-upon through the,medium of their optic 
or acoustic nerves. They can distinguish their favourite 
food at a distance of ten or twelve yards, and the female 
is not deaf, for she answers tne call of her mate from an 
adjoining room; but the approach of a ferocious-looking 
dog leaves her as cal as the sudden descent of a meat- 
axe within an inch of her nose. The he-sloth witnessed 


the accidental conflagration of his ‘straw couch: with the: 


coolness of a veteran fireman. War-whoops do- not 

affect his composure. I tried him with French-horn 

blasts and detonating powcer, but he would not budge. 

One of my visitors exploded ‘some pyrotechnic mixtures 
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| of wondrous colours and.cdours, but the tardo declined to 


marvel; he is a xé/-admirari philosopher of the ultra- 
Horatian school.” 

Very different was the philosophical temper displayed 
l by another of the author's pets. This was a young 
' Siamese bonnet-macque monkey (Macacus radiatus), of- 
«which he says :— 

“His conduct under circumstances to which ne pos- 
sible ancestral experiences could have furnished any 
precedent has often convinced me that his intelligence 
differs from the instinct of the most sagacious dog as 
essentially as from the routine knack of a cell-building 
insect. His predilection for a frugal diet equals that of 
his Buddhistic countrymén, and I have seen him over- 
haul a large medicine-chest in search of a little vial with 
tamarind jelly. He remembered the shape of the bottle, 
for he rejected all the larger and square ones, and after 
piling the round oneg,on the floor, began to hold them up 
against the light, and seb-divide them according to the 
Aluid or pulverous condition of their contents. Having 
thus reduced thé number of the doubtful receptacles to 
something like a dozen end a half, he proceeded to seru- 
tinise these more closely, and finally selected four, which 
he managed to uncork by means of his teeth. Number 
three proved to be the bonanza bottle, and, waiving all 
precautions in the joy of his discovery, Prince Gautama 
left the medical miscellanies to their fate, and bolted into 
the next room to enjoy the fruits of his enterprise.” 

We have only observed one actual error in natural 
history, -but as it is frequently repeated, we may point 
it out. The writer speaks of vampire bats as those 
which suck the blood of sleeping persons, whereas 
the truth is, as Belt has remarked, “the vampire is the 
most harmless of all bats.” i 

The over-burdened title of the second of the above- 
named books serves to show its general character. 
The author is known from his previous works on 
“Chapters from the Physical History of the Earth,” 
“The Puzzle of Life, and How it has been Put To- 
gether,” &c. He is therefore already known as an ardent 
sportsman, a good naturalist, and an accurate observer; 
but in our opinion his latest work is his best. Indeed, we- 
have seldom read a more successful and entertaining: 
account of wanderings in which science has been com- 
bined with sport. Whether Mr. Nicols is writing about 
the snakes of India, the marsupials and monotremata of 
Australia, or the birds of South America, he manages 
equally to convey such vivid and interesting pictures of 
the animals, with their habits and surroundings, that 
while not a few of his first-hand observations are of im- 
portance to the scientific zoologist, nearly*every page of 
his book is delightful and instructive to the general, 
reader. 3 e i 

The plan of his work is a simple one. The first four 
chapters are devoted to Snakes, the second four to Mar- 
supials, and the remaining eleven to Birds. In each- 
case all the more interesting features of classification, 
anatomy, development, habits, distribution; intelligence, 
&c., are ‘given with accuracy, and sandwiched between 
very readable descriptions of scenery, sporting adven- 
ture, &c. Asan example of the latter, we may give one 
quotation, and- for this purpose we choose one of the 
scenes in Australia :— 

“£ On every side was desolation and salt-saturated earth, 
but here, in theemidst of it, stately trees, luxuriant vege- 
‘tation, and, above all, fresh water! This delightful site 
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was selected by myself and my ‘friend as a camping 
ground for a fortnight’s holiday in the height of summer. 
Beyond a few pounds of biscuit and the usual allowance 
of tea and sugar, we had nothing, intending to live on 
whatever the gun and fishing-line brought to bag, and 
pick up as much natural history as possible. Ata short 
distance from camp a creek entered the bay, noted for 
the abundance of wild fowl to be found upon it in the 
autumfh and winter; but now all the birds were away 
breeding in the vast impenetrable swamps to the south- 
ward of the bay, except a few barren or unmated 
stragglers. ... The sole result of the day’s sport had 
been a pelican and a small shark, obtained in the first 
hour after sunrise, when alone it was possible to face the 
heat. Neither of us being acquainted with the method 
(if any exist) of rendering pelican a culinary delicacy, 
and having made the acquaintance of fried shark 
to such purpose that we would not willingly renew 
it, nothing remained but to watch for a chance duck. 
his duty being allotted to me, while’my companion pre- 
pared the tea, I placed myself towards evening in hiding 
behind a mangrove stump, with the retritver beside me. 
For nearly an hour I endured the torture of a mosquito 
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assault on face, hands, and legs, when suddenly a duck 
turned the seaward bend of the creek, and came skimming 
along the water tome. I stepped forward and shouted 
at him, with the usual result of making him hesitate in 
his flight, and rise well into the air, exposing the lower 
and most vulnerable side of his body to the charge, 
which in another instant laid him dead upon the water. 


The retriever dashed in to do his part of the work, and f 


our supper might have been considered secure, had not a 
swift-winged cloud passed between the very nose of the 
dog and the bird, and with a splendid swoop a sea eagle 
bore off the duck, grasped by one strong foot. The sudden 
and unexpected action deprived me momentarily of all 
thought but admiration for the consummate ease and 
grace of a movement performed without any apparent 
effort, yet so expressive of immense power.” 


Among the novel or otherwise interesting observations 
in natural history which are recorded, we may note the 
following. The young kangaroo, while carried in: the 
pouch of its mother, swallows the nipple, the end of which 
rests in the stomach; if forcibly withdrawn, the young 
animal makes no attempt to regain it, nor does it seem to 
have any idea where to seek for it. Again, speaking of 
Prof. Owen’s theory concerning the object of the pouch 
as a “perambulator,” necessitated by the long droughts 
in Australia to enable the mother to carry about her 
young in her search for water, Mr. Nicols observes that 
this view can only at best apply to the case of kangaroos, 
and therefore can scarcely be taken as the true raison 
@étre of the marsupium. Moreover, as a matter of fact, 
the “arboreal marsupials do wot migrate in the severest 
drought, and in all probability they depend entirely upon 
the «copious dew which falfs at night upon leaves and 


grass.” 
`The following observation on the king lory seems worth 
quoting _ - 


bd 

“In a few minutes he flew on to a tree well within 
range of the binocular, and shortly afterwards a female 
joined him in answer to his call. The swain was ardent, 
the damsel coy ; they flitted from branch to branch, and 
whenever she perched he circled round her, threw himself 
underneath the branch, and swung to and fro with out-, 
spread wings, displaying the full glory of his scarlet 
breast. In every movement, whether on the wing or 
swaying at the end of a bough, he studied to pfesent in 
the most effective manner the brilliant adornments of his 
plumage. . . . I do not think it possible fèr any one who 
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ese a 
had seen this fittle episode in bird life to have resisted 
the contlusion that the male was conscious of his beautiful 
breast, and that he adopted the best method of showing 
it yy swinging himself beneath the -branch, whence the 
ferfale could look déwn and admire the display.” 

In the course of a discussion on the theory of flight Mr. 
Nicols has occasion ,to correct several errors of observa- 
tion which have been made by previous writers. Thus, 
Captain F. W. Hutton hés said that he has “sometimes 
watched narrowly one of these birds (albatross) sailing 
and wheeling about in all directions for more than an 
hour without seeing the slightest movemtnt of the 
wings”; and the Duke of Argyll, in his “Reign of 
Law,” repeats the gjatement, on the testimony, as he 
says in reply to a letter from Mr. Nicols on the subject, 
“ of many wiiters and of some frfends.” ButMr. Nicols 
is very positive in his assertion that “the soaring does 
not continue for more than four minutes without a wholly 
new departure of from twenty to thirty powerful wing im- 
pulses, and it would seem an importati6n of the super- 
natural into Natural History to admit the possibility 
of sustaining the [soaring] flight for an hour.” Mr. 
Nicols also questions the accuragy“of another statement 
which was published by the Duke in this Journal concern- 
ing the habits of Picus minor. His Grace said that, 
having had an opportunity of closely observing these 
habits, he found that the cock bird drums upon the 
hollow parts of trees with his beak, in order to produce 
“instrumental music’’ wherewith to charm the sitting 
hen. On this it is remarked— 

‘The above is dated May, 1880, Although everything 
from the pen of so attentive an observer will be received 
with respect, it must obviously be very difficult to deter- 
mine whether this is really a substitute for vocal music, 
T simply the ordinary beating of the tree to procure 
ood. 

We shall now conclude this brief selection from Mr. 
Nicols’ observations, by quoting a somewhat remarkable 
one which he made in the Zoological Gafdens of London. 

“I saw a most extraordinafy performance on the part 
of a flamingo towards a cartama. The two birds were in 
adjoining pens in the open air, separated .by close wire 
fencing, over which the flamingo could easily reach. The 
cariama was constantly uttering its harsh metallic cry 
while standing opposite to the flamingo, both birds being 
as near the fence as they could stand. They remained 
gazing at each other thus for at least half an hour, each 
replying to the cry of the other. The demeanour was not 
in the least suggestive of anger, but what passion moved 
the flamingo I cannot imagine, unless it had some refer- 
ence to the sexual instinct, and may indicate a habit 
unknown to naturalists. During the whole time thar I 
watched them—and perhaps for long before and after— 
the flamingo continued to drop from its beak upon or in 
front of the cariama a bright scarlet fluid, which I cannot 
doubt was blood. The bird was certamly not wounded 
or hut, and the action, from whatever impulse it pro- 
ceeded, was voluntary, and appeared to afford gratification 
to the performer and to the recipient of this singular 
attention. In reply to a note on the subject, which I at 
once sent to Mr. Darwin, he expressed his surprise at the 
peculiar‘ behaviour of the flamingos which had not pre- 
viously been brought under his notice, but did not see his 
way tp an explanation of it. The keeper told me he had 
witnessed the performance once before, and assured me 
that both birds were in perfect health, and on most friendly 
terms with each other.” 


From the care with which Mr. Nicols has made most 
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of his other observations, we should have expected him 
in this case to have procured some of this scarletefluid for 
examination, and also to have obtained permission to place 


both birds in the samé” pen’; but we,have°said enough to, 
show that his book seldom Jays itselfeopen to criticism of' 


this kind, and we sincerely hope that it will, in the words 
of its concluding sentence, “ find fagour with the public,” 
not only because it well deserves to do se, but also because 
the author promises that if it does, other Series of similar 
Zoological Notes will pe issued by him from time to time. 
Lastly, we must not take leave of this, the First Series, 
without noticing the life-like drawings of the illustrations 
—particularly that of the cobra—and also the novel and 
effective character of the bindimg, the boards being 
covered with thin but continuous plates or shavings of 
wood, which, without™at all adding to, their stiffness, 
give so strikingly pretty a finish that we should like to 
see this new idea in book-binding largely adopted by 
other publishers. GEORGE J. ROMANES 
e 


THE GOLD COAST 


To the Gold Coast foe Gold. By Richard F. Burton and 
Verney Lovett Camefon. TwoVols. Maps and Mus- 
trations. (London: Chatto and Windus, 1883.) 

TAE exploration undertaken by Captains Burton and 

Cameron was for the purpose of examining and re- 

porting upon the condition and prospects of certain gold- 
mining properties in Western Africa, for which early in 
1882 upwards of seventy distinct concessions had already 
been obtained from various native owners, Five only 
out of these concessions are reported on as having upon 
them mines actually in operation, while it is more than 
probable that of the remaining sixty-five a large propor- 
tion might be acquired by the British public for a valuable 
consideration. 

It had originally been ‘intended to explore the so-called 
Kong Mountains, relative to which no additional infor- 
mation has for many years been acquired; but so much 
work had to be accompli§led on the Ancobra river that 
the latter portion of the programme had of necessity to 
be relinquished ; under this disappointment Capt. Burton 
philosophically consoles himself with the reflection that 
“ Geography,is good but Gold is better,’ 

Capt. Burton left Trieste on November 18, 1881, for 
Gibraltar, and thence proceeded to Madeira, about which 
he very pleasantly gossips through some sixty pages, and 
where he is joined, on January 8, 1882, by his travelling 
companion, Capt. Cameron. From Madeira they pro- 
ceed together to Teneriffe, 2 propos of which place we are 
given the translation of a Spanigh account of-the repulse 
of Lord Nelson from Santa Cruz de Teneriffe, which 
extends through at least another fifty pages. 

From Teneriffe the travellers continued their voyage, 
touching at Bathurst, Sierra Leone, Cape Palmas, &c., 
eventually landing at Axim on January 24, 1882. Of 
Axim Capt. Burton says :— a 

“ There is no better landing-place than Axim upon this 
part of the African cbast. The surf renders it impracti- 
cable only on the few days of the worst weather, 
hugged the: north of the Bobowusta rock-islet. „When 
the water here breaks there is a clear way further north; 
the southern passage, paved with rocks and shoals, can 
be used only when the seas are at their smoothest. A 
regular and well-defined channel placed us on the shingly 
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and sandy beach. We had a succulent breakfast with 
Messrs, Gillet:and Selby (Linott and Spink), to whose 
unceasing kindness and hospitality we afterwards ran 
heavily in debt. There we bade adieu ẹto our genial 
captain and our jovial fellow-travellers.” 

From Axim the travellers visited a stretch of country, 
in the vicinity of the coast, extending some distance west 
of that town, and Prince’s River to the east of if; and 
then ascended the Ancobra as far as Tumentu, situated 
about twenty-two miles from its mouth. After inspecting 
this last locality Capt. Burton returned to Madeira, 
leaving Capt. Cameron to continue his surveys inland as 
far as Crockerville, a mining settlement about forty-five 
miles north-east of Axim. Capt. Cameron left the 
African coast on March 28, 1882, and having picked up 
Capt. Burton at- Madeira they proceeded together to 
Liverpool. H 

Rich alluvial depbsits as well as auriferous quartz reefs 
are described as occurring abundantly, but the hydrau- 
licing of the former is strongly recommended in prefer- 
ence to the mining and crushing of the latter. This 
opinion is so constantly reiterated that the explorers 
would appear to believe that a large portion of the 
“Dark Continent’? would pay for washing. Water is 
stated to be plentiful, and facilities for hydraulic mining 
are represented as being very general. 

“Wherever cafas or ‘women’s washings’ are found 
we can profitably apply the hydraulic system of sluicing 
and fluming, not by an upper reservoir only, but also 
from below, by a force pump. Water is procurable at 
all seasons by means of Norton’s Abyssinian tubes, and 
the brook-beds dammed above and below will form 
perennial tanks.” 

In California as much as fifteen hundred and seventy 
cubic feet, or forty-three tons of water, under a pressure 
of four hundred feet, are sometimes discharged per minute 
from a single nozzle; it is therefore evident that any 
supply to be obtained from Abyssinian tubes, and pumped’ 
against an auriferous bank, would, in comparison with 
such a power ‘as that described, possess only the force 
of an ordindry garden squirt. > 

About five-sixths of the letterpress are from the facile 
pen of Capt. Burton, the remainder being contributed by 
his companion, who appears to have done good work by 
determining the position of various places, of which the _ 
exact situation was previously unknown. Collections of 
plants and birds were also made. 

Although soniewhat diffuse, these volumes contain much. 
information very pleasantly conveyed, buf,even in the case 
of gold-mining, a is often to be recommended. 








OUR BOÔK SHELF . 


4 Handbook of Vertebrate Dissection. By H. Newell. 
Martin, D.Sc., M.D., M.A., and William A. Moule, 
M.D. Part I. How to Dissect a Chelonian. (New 
York : Macmillan and Co., 1881.) ° 

SINCE the publication of Huxley and Martin’s “ Ele- 
mentary Biology,” there has been a growing want of 
more books constructed on the same model. Without 
such books ıt is. exceedingly difficult for a student to dis- 
sect and thoroughly understand the anatomy of an animal 
whichvhe has never examined before; and though many 
of the large teaching centres have their own laboratory 
directiorts, which, with the help of demonstrators, fulfil 
all requirements, there are few reliable practical books 
which can be bought by the private student. : 


336 


NATURE 


. [Fes 8, 1883 


att a 


Drs. Martin and Moule have lately brought out a 
‘pamphlet in which full directions are given “how to dis- 
sect a Chelonian,”’ and we are pleased to see from the 
‘preface that they intend to follow it by a series of similar 
works. It is almost a pity that so exceedingly specialised 
a reptile as a Chelonian should be the first they treat, 
especially as they intend to include a lizard in the*series, 
for it is doubtless far better to begin the study of reptiles 
with the latter than with the former. 

The species on which the work is based is Pseudemys 


rugosa, but, as Dr. Martin states, “the end in view is not ' 


to provide a monograph on any one species, but to show 
a student ‘how to dissect a Chelonian,’” the fact that, 
when dissecting another species, the description in the 
book cannot altogether be relied*eupon, makes the student 
examine everything carefully for himself. 

Without working through the anatomy of a Chelonian 
with the help of the book it is impossible fully to appre- 
ciate its value, but from the arrangement, accuracy, and 
clearness of description, it will doulsiless prove a great 
boon to the young herpetologist. ae ’ i 

The only fault we can find with it is“ene under which 
the ‘‘Elementary Biology” equally suffers; and that is 
the want of illustrations. There is a frontispiece with 
four rather rough woodcuts of the skull (to which no 
reference letters are given in the text), but-this is, all. 

Of late several illustrated students’ biological books, 
intended as guides for practical work, have been brought 
out, but most of these are so inaccurate as to be practi- 
cally useless. It is therefore to be regretted that a book 
by so eminent a teacher as Dr. Martin should, be so 
poorly provided with figures, and we hope that the rest of 
the series will be more fully illustrated, as their value 
would be thereby, greatly increased. 


Ferns of Kentucky. By john Williamson. (Louisville, 
Kentucky: J. P. Morton and Co., 1878). 
ALTHOUGH this little volume has only just reached us, it 
cannot be said to be out of date; for the number of 
popular works on ferns—those published in England 
éxcluded—is so small, that an addition to their number is 
at any time welcome to the fern-lover who has become 
well acquainted with’ the common British species, and 
would:gladly increase'his knowledge of the tribe. There 
is, indeed, no parallel in French:or German literature to 
the. number of fern-books which have been issued in 
England ; but it would appear from the volume before us 
that in America fern-hunting is as popular as it is among 
ourselves; for Mr. Williamson asks in his preface “ Who 
would think now of going to the country to spend a few 
days, or even one day, without first inquiring whether 

ferns are to be found in the locality?” . - 

Mr. Williamson has given descriptions of the species 
found in Kentucky, and the letterpress is accompanied 
by sixty plates, in which the characters of the genera and 
the habit of each species is represented. The descrip- 
tions, althougle short and couched in simple language, 
seem carefully done; and the absence of pretence about 
the- work does not render it the less attractive. Although, 
of cpurse, primarily intende@ for local use, the “ Ferns of 
Kentucky ” contains much to interest the British lover of 
ferns. 





~ ` e LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by Ais correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

(The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


Hovering of Birds $ 
I Am much obliged to his Grace the Duke®f Argyll and to 
Mr. H. T. Wharton for the notice they havetaken of my letter 
LJ 


hd 

on'the hovering obbirds. It may be hoped thatthe question will 
not be ajlowed to rest until it has received its quietus at the 
hands of some mathematician who shall tell ns with authority 
whether it is pogsible, according to the received laws of me- 
cchayics, fur a rigid bady, by any disposition of its surfaces, to 
remain motionless (relgtiy to the earth) for a minute in mid-air 
in a perfectly horizontal wina. 

It is disappointing to find, that the 3rd chapter of the ‘‘ Reign 
of Law,” to which the uke refers me, contains no satisfactory 


‘explanation of the phenomenon of motionless hovering. We 


read there (p. 161, sthedition, 1868), ‘* When there is a strong 
breeze, no flapping 1s required at all, the force of the wind sup- 
plying, the whole force necessary to*counteract the force of 
gravity.” This is hardly a sufficient explanation, Let us 
imagine.a bird at rest in a horizontal wind. Neglecting friction, 
the only forces acting on the bird are (1) the vertical force of 
gravity, and (2) the resultant of the air-pressures on the different 
surfaces of the bird causéd by the horizontal velocity of the wind, 
These pressures may be resolved parallel and perpendicular to 
the: general plang of the wings, fd the directign of their 
resultant will vary with the slope of the wing-plane ; but in every 
case 1t will lie to rearward of the vertical, and therefore in every 
case there will be a resolved horizontal force gushing the bird 
backwards. Yet in spite of this force the bird is to’remain at 
rest! Shade of Archimedes ! 2 ° 

Consider, again, what must be the necessary corollary to the 
Duke’s proposition, Ifa bird can remain at iest ina horizontal 
wind, it necessarily follows that in still gir a bird can float hori- 
zontally without losing velocity, We do indeed see rooks and 
other birds float long distances descending on outspread wings in 
still air, and it is marvellous how slow is the descent, so great is 
the resistance of air to a plane suface when at every successive 
instant the plane surface covers a fresh body of air that has not 
yet begun to yield. But no one ever saw a bird maintain a 
horizontal floating flight in still air, Either the descent is con- 
tinuous, or the bird loses velocity. i 
, It might be wished, in a matter of such importance, involving 
as it does nothing less than the establishment of a miracle, that 
the Duke of Argyll were more precise in his statement, for I feel 
curious‘to know by what resolution of forces he would demon- 
strate the existence of a forward horizontal force to balance the 
backward force which he cannot deny to be present. A-diagram 
setting forth the Duke’s views would be exceedingly welcome. 
My own diagram, I fear, will not serve his purpose any better 
than my words, in spite of the attempt he makes‘to press them 
into his service. The Duke says’: ‘‘ The bird has only toslope his 
wing-surfaces to the [horizontal] current, and precisely the same 
effect is produced as if the current had beep otherwise sloped 
upwards -against~a horizontal wing-surface,” Perfectly true, 
provided his Gracecan tilt'the @ifection of gravity through the 
same angle. Otherwise not {at the same time there is nothing 
about a ‘‘horifontal wing surface” in my letter). 

Mr. Wharton will do good service if, in recording’any future 
observations he will note precisely the local circumstances under 
which they are made, ‘bearing in mind that such gn obstacle-as a 
stack, a barn, a high hedge, or a thick:tree might be enough to 
give the wind an upward throw. I presume he understands 
that the phenomenon to be explained is that of ‘a bird remaining 
at rest in mid-air, with wings motionless; not fluttering, 

Woodbridge, February 5 - . HUBERT AIRY 





THIS is a very interesting problem, and one which has been 
very clearly treated by Mr. Hubert Airy, so far sas he dis- 
cusses it. 7 

I think, however, that birds are able to “hover” in other ° 
conditions than that he mentions, namely, where the wind is 
diverted upwards by blowing straight against cliffs ‘or -rising 
ground, - - 

The wind in this country at least is generally of a cyclonic 
character. ‘Now such wind blows in towaid the centre of 
depression, as has been shown by the Rev, W. Clement Ley, at 
an average angle of 25 degrees (inward from the tangent to the 
isobar). If we assume the wind to blew at a distance of 600 
miles from such centre at a rate of 20 miles per hour—on an aver- 
age for one mile in depth—then we have a volume of air converging 
upon*the centre, which must rise into the upper regions there. 
If we assume, for the sake of obtaining a definite idea of this 
amount, that the centre of depression covers an area of 70 miles 
in diameter, say abuut.4000 square miles, then the air would rise 
vertically at an average Wa of 400 feet per minute over the 


~ 


* 6 


Feb, 8, 1883] . 


NATURE >. ' 


337 





. 
area. Owing to the friction which the wind experjences in 
passing over the surface of the earth, however, this upward 
current could exist at its maximum only at a cogsiderable height. 
But it is important to observe that thege'may frequently pe a 
considerable amount of current upwards,gin the regions where 


birds “tover,” at least in the neighbourhood of a cyclonic |. 


vortex. But how much lifting force is necessary to sustain, say 
a gull, inthe air? A gull moves its wiegs in ordinary flight at 
from 160 to 200 (double) strokes per minute, andreckoning 12 
inches as the greatest vertical depth through which the bird can 
raise itself by one (double) stroke, we find that it possesses the 
power of raising itself abeut 180 vertical feet per minute. This, 
however, is less than one-half of the rate at which we have found 
the currents” to rie near the centre of a cyclonic depression. 
From this we may judge it is likely enough that birds ‘* hover,” 
or suspend: themselves motionless in the air through the influence 
of upgoirg currents, which are masked fb our observation by the 
fresh winds which accompany thgm. . 

A kestre} may, howevef support itself largely by its peculiar 
quivering play of the wings, and I think it must be difficult to 
determine how much support a bird may contribute by such 
motion, when aj a height where it is difficult to observe it. 

I have frequently observed gulls ‘‘ hovering” upon currents 


of air which wese heaped up by the wind striking obliquely. 


upon a rising coast line, in which case the head is turned at an 
angle to the general direction of the wind, so as to face the 
heaped-up and rising currents, Such passing over irregular 
ground are irregular or Bugy, and tax the bird’s utmost muscular 
agility to prevent a sudden lateral turning to leeward, in which 
case the rapid flight with the currents may be compared to the 
fall of a stone tu the ground, The same upward direction to 
the atmospheric currents must be imparted by the cortracting 
sides of a converging valley. But when such local forces derive 
aid from the upward currents peculiar to cyclonic winds, atmo- 
spheric conditions favourable to ‘‘ hovering” must, I think, 
frequently occur. 


n the other hand, I cannot conceive it to be possible for” 


birds (and I do not think that the third chapter of the “Reign 
of Law,” gives any suffcient explanation) to sustain themselves 
motionless on currents of air which are purely horizontal, for in 
such ĉase there is nothing to. compensate—when the wings are 
-slanted at the necessary angle to prevent fallıng—the backward. 
horizontal force, and the creature must inevitably be driven 
backwards. Davin CUNNINGHAM 
Dundee, February 5 : 
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On August I2, 1881, I observed a hawk maintaining an 
apparently stationary positiop at a height of about 200 feet above 
the surface of flat graund, e was as a malier of course facing 
the wind, which blew, if I remember rightly, from the west. 
For the most parthis wings remained motionless, but now and 
then he uttered them for a little while. This was over the 
sensibly "evel plain which dies between Machrihanish Bay and 
Campbeltown Loch, at the southern end of the Mull of Cantire, 
and, curiously enough, on or close to the Duke of: Argyll’s pro- 
petty. : The exact spot was about a mile and a half eastwards 
from Machrihanish Bay, and about three-quarters of a mile 
northwards from the southern boundary of the plain. There 
could not be any ‘‘slant upward current,” such as Mr, Airy 
supposes, maintaining him in that position; at any rate, there 
was no sloping ground near. 

T watcked this Hird for about ten minutes, and he verified in 
aremarkable manner the views I lead held on this subject for 
` many years, namely, that, given a steady wind blowing with a 
velocity which lies somewhere between certain possibly calculable 
limits; a hawk can remain fcr a time apparently motionless above 
a point; he is, in reality, descending a slightly inclined plane, 
and requires to recover vertically lost ground by the occasional 
use of bis wings. WILLIAM GALLOWAY 

Cardiff, January 30 


In the letters on the above subject that have appeared in some. 


recent numbers of NATURE, the writers lead us to believe that a 


current of air is zæessasy to enable a bird to “hover” or retain, 


when on wing a motionless position. My observations lad to 
an opposize conclusion, as I have often seen both hawks and 
terns remain steadily poised, when there ‘as not a breath- of 
wind, That there was no wind where the birds (erns) were, 
was shown by their heads, when hovering, being turned in dif- 
ferent directions, although at only a short distance from each other, 





` 





Generally, 1f not always on these occasions, I noticed that the 

birds spread out their tails in a more or less depressed position, 

as if to counteract any forward movement likely, to be caused by 

the wing-imotion. : *. J. Raz 
4,, Addison Gardens, February 3 g 


In reading the letters published in your last issues of NATURE 
with regard to the hovering of birds, it struck me thatea very 
similar thing can be seen sometimes, among inanimate objects 
when an imperfect attempt is made to cause ‘ducks and drakes’. 
with a flat stone. I have commonly noticed that the missile 
curves sharply upwards and for a moment ‘‘ hovers’* as it were’ 
in mid-air before diopping. In this case and also in the similar 
one of the motion of the boomerang, the slanting upwards and 
the apparent hovering do Sot require, and need not be due to, 
upward currents, but merely depend upon the force of a hori- 
zontal current of aw meeting the inherent force of the moving 
body. It is not unreasonable to suppose a simular simple solution 
of bird hovering. C. S. MIDDLEMISS 

Linneeus Street, Hull, February 3 








Ts there not an’error in the letter of NATURE (p. 312)? The 
writer there suggests, as it seems to me, that a bird could main- 
tain a position of rest, with respect to the earth, by a suitable 
slope of the wings against a horizontal wind. Now, as I 
pointed out in NATURE, vol, xxii. p. 78, such lifting action on 
the part of the wind can only take place in the interval’ between 
the time when the bizd is first launched from the cliff, and the 
time when it has by friction attained the velocity of the wind. 
That this interval is not a long one, is shown when balloons or 
other objects are launched. > 

[It may be well to notice, that if there were xo friction there 
is no liftmg power; so that if we object to the above, that 
“the bird gives such a very small friction with the wind,” we 
thereby do away to the same extent with the lifting power ; just 
as a frictionless ship in a constant stream would be unmoved 
were it sufficiently tapering.] 

From the above Liles ere T have been compelled, since 
writing my last letter, to ascribe the hovering power of birds— 

1. To the ‘exquisite muscular sense” by which they can 
take advantage of all upward currents of air, shifting their 

ositions for this purpose. In an elastic fluid as the air, I 
imagine that the stream-lines, even over the sea, are far from 
horizontal. I believe the evidence of balloons over the sea goes 
to show this. 

2. Thereis, to use a common expression, “‘ flying and flying ,” 
just asa man can shate without striking out, so can a bird give 
itself some stipport by quiet movements of wings and tail. 

I may remark that kestrels keep fluttering their wings at 
short intervals while hovering ; they are never still for long. 
So algo terns and gulls, as seen from the fixed point of a chf, 
are always moving and shifting in a quiet way, which may dis- 
guise both a seeking of upward currents and the quiet sort of 
* flying.” < W. Larpen 
Cheltenham College 





Science and Theology 


CAN you tell me by what right the authosities of Coopers 
Hill Engineering College, who are in want of.a Professor of 
Physics, make ıt a condition that he should ‘‘ bea Protestant,” 
and should ‘‘attend morning chapel and Sunday services with, 
reasonable regularity, showing in this respect a good example to - 
the students?” The institution is one supported by the State, . 
and is surely bound to respect the principles which underlie the. 
State’s dealings with religious matters. The president (or who- 
ever is responsible for these preposterous conditions) may Wave 
forgotten this fact ; but I cannot believe that the present Go- 
vernment will allow an appointment to be made until all 
“ religious ” limitations are cancelled from its conditions, As 
the memorandum stands at present, it appears little short of * 
insulting to scientific men. C.. 





Intelligence in Animals 


Mr. GRENFELL’S letter in NATURE, vol. xxvii, p. 292, re- 
minded me ofga statement in vol. iii, p. 308 of Cook’s last 
voyage, where @apt. King refers to the -ordinary sagacity of 
bearg, described in a “thousand stories” which he heard in 


-airiged at the limit of its capacfy. 
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Kamtschatka. He gives a single instance, which, he says, 
“the natives speak of as a well-known fact, and that is, the 
stratagem they {the bears) have recourse to m order to catch the 
bareins, which are considerably too swift of foot for them. 
These animals keep tégether in large herds, and love to’ browse 


at the feet of rocks and precipices, The bear hunts them by. 


scent till he comes in sight, when he advances- warily, keeping 
above them, and concealing himself among the rocks as he 
makes is approaches, till he gets immediately over them, and 
nigh enough for his purpose. He then begins to push down 
with his paws pieces of rock among the herd below. This 
manceuvre is not followed by any attempt to pursue, until he 
has maimed one of the flock, upon which a course immediately 
ensues, that proves successful, or otherwise, according to the 
hurt the barein receives. I cannot conclude this digression 
without observing that the Kamtschadales very thankfully 
acknowledge their obligations to- the bears for what little 
advancement they have hitherto made either in the ‘sciences or 
polite arts. They confess that they owe to them all their skill 
in physic and surgery ; that by remarking with what herbs these 
animals rub the wounds they have received, and what they have 
recourse to when sick and languid, they have become acquainted 
with most of the simples in use among them? either in the way 
of internal medicine or external application.” | ' ; 

After this we are not surprised when We are, told that the 
Kamtschadales receive instruction from the bears even ‘in the 
t polife arts,” and imitaté in their dances the various attitudes 
and gestures of these animals. It seems that in the ré/es of 
master and pupil the proverbial Savoyard and dancing bear 
would find matters reversed in Kamtschatka. 


Millbrook, Tuam, February 3 J. BIRMINGHAM 





. 


Electric Railways . 


< PROF. AYRTON speaks as to the advantages obtainable from 
an electric system of railways, He says:—‘‘The mass of the 
locomotive adds at least 50 per cent. to the horse-power abso- 
lutely necessary to propel the carriages along” (NATURE, vol. 
xxvil, p. 255). In short, he speaks of’ the weight of the ordi- 
nary locomotive as superfluous, and considers that “a far larger 
nuinber of passengers may travel at a greater speed and with less 
fear of danger than at present.” Now, speaking -practically, it 
is difficult to conceive cf a train of carriages running sixty mules 
per hour without any massive locomotive in front. It would be 
easy enough to get up the requisite speed, but the train would 
certainly leave the road, there being nothing tending to keep the 
carriages steady, unless they were very heavy. .The grip on the 
rails is directly as the weight of rolling stock, and it is generally 
found that the light ‘coaches leave the road more readily than the 
modern heavy carriages. Of course the cant of the rails must 
not be’neglected, I wish that Prof. Ayrton would favour 
Narure with a few remarks on these points. V, 





The Channel Tunnel 


WILL you allow me to correct an unfortunate slip of the pen 
in my article on “The Silver Streak and the Channel Tunnel ” 
in the current number of the Contemporary Review ? The rate 
of the progress of the French Channel Tunnel from the little 
village of Sangatte towards the English shores was, in November 
last, 18 yards pet day and not “‘ per week.” At the present time 
the Beaumont and English boring machine is cutting the 7-foot 
driftway at the rate of more than 20 metres per day, and has not 
W, Boyp DAWKINS 
Owens College, Manchester i i 


The Great Comet, of 1882 


bie cohet not having been visible to my naked eye during 
the last lunation, I was astonished to find last night that (doubt- 
less owing to its increasing altitude, and the clear, dark sky) its 
tail is still so visible, quite distiactly, though very faint. 1 saw 
it best with a pair of field-glasses, aperture 2'05 inches, power 4; 
with which it reached to »? Canis Majoris, and was therefore 
58° long; unless part was really a wisp of the Milky Way, 
undoubtedly the greater part was the comet. Its axis (which 
was nearer the north than the south edge) was straight for 33", 
and then appeared to curve southwards somewhat.® It» south 
edge was straight, but its north edge, which wes more definite, 
was convex, Its width was nearly 2°. I cowd not detect any 
of the definite features which were so remarkable formerly, 








The tajl was nearly as long with the naked eye. Its head and 
two neighbouring stars were plainly visible to the naked eye as 
one star. One ¢f these stars (Lalande 12,056) was decidedly 
briggter than the comet’s head, which would be about of the 
7th mag. ° G 

With a 43-inch refractor the head continues elongated. With 
a power of 20, its major axis (which was in the direction of the 
tail) was 16’ long, and ws minor axis 11’, With a power of 38 
it was 13’ by i r s Tuos, WM. BACKHOUSE 

Sunderland, January 31 





Meteor of November 17 


Iv is perhaps rather late to revert to the aurdral cloud of 
November 17, but I am away from home, and have only now 
gained the requisite information. The path which I ventured to 
assign for it in your isse of November 30, from a digest of the 
printed reports, as compared with my own observations at 
Clevedon, proves to have been substaffitially correct. The cloud 
passed in the zenith. at Brussels, as witnessed by M. Montigny, 
an eminent Belgian savant; and at Laon it was seen to the 
northward, as it were, gliding round the upper gdge of the great 
main arch of the aurora, The actual elevation above the surface 


. of the earth may therefore, without much riskeof error, be con- 


sidered‘as between forty and forty-five miles, 
Montreux, February 3 STEPHEN H. SAXBY 


The Sea Sefpent 
LIKE your correspondent, Mr. Sidebotham (in NATURE, vol. 
xxvii, p. 315), I have frequently seen a shoal of porpoises in 
Llandudno Bay, as well as in other places, and gn the occasion 
referred to by Mr. Mott, in NATURE, vol. xxvii, p. 293, the 
idea of porpoises was at first started but immediately aban- 
doned. I will venture to suggest that no one has seen a shoal 
of these creatures travel at the rate of from twenty-five to thirty 
miles an hour. I have seen whales in the ocean, and large 
flocks of sea-birds, such as those of the eider duck, skimming 
its surface ; but the strange appearance seen at Llandudno on 
September 3 was not to be accounted for by porpoises, whales, 
birds, or breakers, an opinion which was shared by all present. 
i WILLIAM BARFOOT . 
Welford Place, Leicester, February 2 


ent 


„JIN the.summer of 1881 I was'‘staying for some weeks at 
Veulettes, on the coast of Normandy. While there, on several 
occasions, several members of my party, as well as myself, saw, 
ata distance of three or four myes out at sea, what had the 
appearance of a huge serpent. ie length was many times that 
of the largest gteamer that ever passed, and its velocity equally 
exceeded that of the swiftest. What seemed its head was lifted 
and lowered, and sometimes appeared to show signs of an open 
mouth. The general appearance eof the monster was almost 
exactly similar to that of the figure in your correspondent’s letter 
published on the 25th ult. Not the slightest appearance of 
discontinuity in its structure could be perceived by the eye, 
although it seemed incredible that any muscular mechanism could 
really drive such an enormous mass through the water with such 
a prodigious velocity, I carefully watched all that any of us 
caught sight of, and one day, just as one of these serpent forms 
was nearly opposite our hotel, it instantaneously turned through 
aright angle, but instead of going forward in the new direction 
of its length, proceeded wath the same velocity broadside for- 
ward. With the same movement it resolved itself into a flock 
of birds. : i 

We often saw the sea-serpent again without this resolution. 
being effected, and, knowing what it was, could with difficulty 
still perceive that it was not a continuous „body; thus having a 
new illustration of Herschel’s remark, that ıt is easier to see 


‘what has been once discovered than to discover what is un- 


known. Possibly this experience may afford the solution of 
your correspondent’s difficulty. W. STEADMAN ALDIS 
College of Physical Science, Newcastle-upon-Tyne, Feb, 3 ` 





be Natural Enemies of Butterflies 


IT would be very‘interesting to ascertain what testimony can 
be brought forward to show that the Rhopalocera are commonly 
the prey of insect-eating birds, ‘Lhe return of a gentleman who 
has been collecting butterflies and studying their transformations 
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for the last five years in Brazil, and who by my request has 
= givet especial attention to the matter, is the immediafe occasien 
of my inquiry. ‘Protective mimicry is a fact too well established 
to-adinit. of its. supporters feeling the questich a delicate one, 
‘Admission into your paper will speedily’ settle the questioi, 

_ Liverpocl, Eebruary 2 Henry H, HIGGINS 
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ON THE GRADUATION OF GALVANOMETERS 
FOR THE MEASUREMENT OF CURRENTS 


AND POTENTIALS IN ABSOLUTE MEASURE" 


mw AN: 
WE shàll new consider, very briefly, the graduation of 
A instruments for measuring volts and amperes in 
. practical work„and we shall take 4g our example Sir Wil- 
liam. Thomson's graded galvanometers. The graduation 
of these instruments ig effected by a comparison of their 
dications with those Sf a standard galvanometer such 
that described above. We shall consider first the 
raduation of a potential galvanometer, or galvanometer 
the resistancé of which is so high, that the attachment of 
ts terminals go two points in a conductor carrying a 
current does sot perceptibly change the difference of 
_ potentials formerly existing between these points. Of 
course any galvanometer which measures currents also 
measures potentials fer, if its resistance is known, the 
difference of potentials between its terminals can be 
calculated from Ohm’s law ; but the convenience of a 
galvanometer specially made with a high resistance coil 
is that the’ difference of potentials, thus calculated as 
existing between the two points at which its terminals 
are applied while they are in. contact, may be taken as 
€ actual difference of potentials which exists between 
those two points when nothing but the ordinary con- 
ctor connects them. For, let / be this actual difference 
potentials in volts, let 7 ohms be the resistance of the 
sonductor, and. Æ Shms the resistance of the galvano- 
meter. Then bythe application of X, V is diminished in 
é ratio of R to R + 7, and therefore the difference of 


op tentials between the ends of the coil is now V ris ; 
i Hence by Ohm’s law we have for the current through 
“the galvanomejer the value Y R E: en nD ( Hi 

mee RR+r R(t 
fale es 4) 


oF . be only a smalBfraction of 2, ž is inappreeiable, and tħe 
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difference of potentials calculated from the equation 
C= 4 will be nearly enough the true value. 


‘The instrument to be graduated is first tested as to 
othe adjustment of its coil, needle, &c. The standard 
"> galvanometer and it are then properly set up with 

“their needles pointing to zero, in positions near which 

“there is no iron, and at which the values of Æ have been 
“determined. The high resistance coil of the standard 
~ galvanometer and the coil of the potential instrument 
are joined in series with a cofistant battery of as mary 
Daniel s cells as gives a deflection of about 45° on the 
standard galvanometer, and the magnetometer is adjusted 
_ with its index at zero, in such a position on its platform 
“that a deflection of its needle also of nearly 45° is produced. 
The current actually flowing in the circuit is calculated 

-by equation (13) or (12) from the reading obtained on the 
< ostandard, and reduced to amperes by multiplying the 

result by 10. The, difference of potentials between the 

two ends of the coil of the potential galvanometer is 
found in volts by multiplying the number of amperes, 
thus found by the resistance of the coil in ohme. We 
can then obtain, by an obvious calculation, the number 

-rof divisions of deflection which corresponds to one valt 

oo Between the two ends of the coil, anc thence from the 


1 Cominued from p. get. 
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value of #7 the number of divisions which would corres- 


pond to one volt if the intensity of the field were one — 2 


c.g.s. unit. This would be the number which would be 
marked at that position on the platform‘of the instru- 
ment; but, except for the position of the magnetometer. 
nearegt to the coil, positions the corresponding numbers 
of which are multiples and submultiples. of 2 are alone 
marked. The numbers corresponding to the two of these 
positions adjacent on the two sides-of the position of the 
magnetometer in our experiment, may be readily found 
by keeping the same difference of potential on the coil,” 
and moving the magnetometer nearer. to or.further from 
the coil until the deflection is increased or diminished. in 
the proper ratio. For example, let the deflection be 40 
divisions for 20 volts, ahd let the value of A at the instru- 
ment which is being graduated be ‘17. -The number of 
divisions of deflection which would correspond to one: volt 
for that position, if the field were of unit intensity, would be 
49x ‘17 = '34. Hence the marked positions nearest to. 
this in the two sidés of it, are to be those for which the © 
corresponding numbers are 
magnetometer’inust be moved further from the coil for 
the latter until the deflection produced by 20 volts be- 
comes 29°4. This is the position at which the number } 
is to be marked. To find the position at which 4 should 
be marked a smaller difference of potentials. must..be 
used, as the deflection with the same battery as before 
would be beyond the limits of the scale. Suppose that 
when its number of cells is diminished to one half; we 


get a deflection for our first position of 20. While the. ; : 


potential difference in the coil remains constant, the 
magnetometer is pushed. in until the deflection again 
becomes 29°4. At this position the number $ is to be 
marked, From this it is easy to see how the position for. 
the number 1 can be found, and in the same way those 
for the other numbers of the series, 2, 4, &e. The. 
number corresponding to the position of the magneto- 
meter nearest to the coil, although not one of the terms 
of this series, is determined in the same- way, and marked 
at that position on the Sage This is. the method 
adopted in practice in the graduation of ‘these instru- . 
ments. Sn a Re 

Ancther method sometimes convenient’ is as follows. 
The standard instrument, a few good Daniell’s. cells, and 
a resistance which gives a deflection of about 45° on the 
standard are joined in series, and the galvanometer to be 
graduated is applied at two points in the circuit which 
include between them such a portion of the resistance as 
gives a deflection of about the same amount. Let Æ 
ohms be the portion of the resistance included between 
the terminals of the galvanometer, and let G ohms be 
the resistance of the galvanometer coil, Let the current 
calculated from the deflection on the standard be C- 
amperes, then if V be the potential difference in’ volts 
between the terminals of the potential instrument, we 
have by Chm’s law— ° 


C 








where A’ is the resistance equivalent to the. dtvided. . 
R 
circuit of Rand G. But R = pyg’ and therefore 
c= VALS, _ 4 
KG 
Hence, 
RG 


form are detefmined and numbered. 
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$ and }...: Therefore the 
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For verifying the accuracy of the graduation of the | scale. The current through the galvanometer is 
potential instruments when rmed by either of these | stopped and the magnet ect in porion, = aod "the 


methods, a staydard Daniell’s cell of the form proposed by 
Sir William Thomson at the Southampton meeting of the 
British Association is'used. It is represented in the annexed 
cut (Fig. 4). It consists of a zinc plate at the bottem of 
the vessel resting in a stratum of saturated zine sulphate, 
on whigh has been poured, so gently as to give a clear 
surface of separation, 4 stratum of half saturated sulphate 
of copper solution, in which is immersed a horizontal 
te of copper. The copper-sulphate solution is intro- 
uced by means of the pa tube shown in the diagram 
dipping down into the liquid, and terminating in a fine 
point, which is bent into a horizpntal direction so as to 
liver the liquid with as little disturbance as possible. 
This tube is connected by a piece of indiarubber tubing 
with a funnel, by the raising or lowering of which the 
sulphate of copper can be run into or run out of the cell. 
By this means the sulphate of coppeņis run in when the 
cell is to be used, and at once removed when the cell is 
no longer wanted. x 
The electro-motive force of this cell has been determined 
very carefully and found, according to Lord Rayleigh’s 
latest determination of the ohm, to be 1°07 volt at ordinary 
temperatures. The direct application of this cell to the 
lyanometer gives at once a check on the graduation. 
is the resistance of the galvanometer is always over 
6,000 ohms, there is practically no polarization. 





Fis. 4 


The method adopted for the graduation of the current 


meter is precisely the same as that first described 

the potential instrument. The standard galvanometer, 

of which in this case the low resistance coil is used, and 
the current galvanometer to be graduated are joined in 
series with a battery, which with some resistance in circuit 
is sufficient to give a deflection in each of about 45°, when 
the magnetometer of the current instrument is at a con- 
venient position on its platform. The current flowing in 
amperes is given by the standard, and this, of course, is 
the nymber of amperes whicheis indicated by the deflec- 
tion of the current instrament, By an obvious calculation 
from the value of Æ at the current instrument, precisely 
similar to that above described, the number of divisions 
of poiiection corresponding to a current of one ampere 
fora field Of unit strength is found, and from this the 
ree of positions on the platform and their numbers are 

ound. 

The value of the field intensity given at the needles of 
the magnetometer when in position has generally been 
determined in the following manner. A battery of about 
30 of Sir William Thomson's Tray Daniell’s is joined 
in series with a resistance of about 7,000 ohms. The 
electrodes of a potential galvanometer, on whch the 
magnetometer is placed without its magneteare attached 
at two such points in this resistance that the deflection of 
the needle produced is from 30 to 40 division on jhe 


index brought tq zero by turning the magnet by means of 
its scgew. The electrogles are now placed so as to include 
a resistance which makes the deflection nearly what it was 
in the former case. Let Æ be the electromotive force of 
the battery, Z the intensity of the horizontal component 
of the field produced at the needles by the magnet ; 
KR, R, the amount of thise resistance included between 
the electrodes of the Fade en med in the first and second 
cases respectively ; V, and V; the potential difference in 
volts on the instrument in the same two cases; D} and D. 
the corresponding deflections, and G the res?stance of 
the galvanometer. We have by Ohm's law 


p= ER G 
i= GER-B)R SO PI FRET ttti! 


" i ee k 
2 = EFRR) e +G) FRG = ID, 


where m is a constant. Therefore we have © 
D, Ra { (B+R - Ri) (R, +G) +R, G} 


I=H 
D: R, (B+R— R) Ry + G) FRG} 


If the resistance # of the battery be small in compari- 
son with G, or if the galyanometer is sensitive eno to 


allow Z to be made sufficiently small by resistance 


added to G, B may be neglected; and it is generall: 
possible, by propel choosing X, Ry Ra to simplify vee 
much this formula. The number Z thus found, diminished 
by H, is the number of c.g.s. units which measures the 
horizontal intensity of the magnetic field produced at the 
needle by the action of the magnet alone. The value of 
7—H is the number painted on the magnet, and is 
generally about 9 or 10. 

J — H may be determined by means of a current galva- 
nometer very easily by keeping a constant current flowing 
through the instrument, and using without the magnet 
one of the less sensitive positions of the magnetometer, 
and with the magnet one of the more sensitive positions. 
If D, and D, be the deflections and #, 7t țhe number of 
divisions of deflections corresponding to one ampere at 
the two respective positions, th® value of Z is at once 
found from the obvious equation 


and 


D, D. mD, 
Li “3 = Ms 
mA mi’ oa . "2D, H. 

When either instrument has been graduated for a field 
of intensity equal to 1 ¢.g.s. unit, and the intensity of the 
field given by the magnet at the needles has been deter- 
mined, the graduation of the instrument is complete. In 
the practical use of the instrument with the magnet in 
poanie the number of volts, or the number of amperes 

according as the instrument used is a potential or a cur- 
rent galvanometer) corresponding to a deflection of any 
number of divisions is fougd by the following rule :— 

Multiply the number of divisions in the deflection by 
the number on the magnet increased by the horizontal 
intensity of the earths field,’ and divide by the number 
at the division on the platform scale exactly under the 
front of the magnetometer, 

When the magnet is not used the rule is the same as 
the above, except that the divisor to be used is the value 
of H for the place of the galvanometer. 

For convenience in the ordinary use of either instru- 
ment a position of the magnetometer on its platform, 
*which may not be one of the series described abuve, is 
determined at which the deflection with the magnet in 
position, for one volj or one ampere, is one or some other 

| convenient number of divisions. For this position lines 


| t The mean value of // for Great Britain may, sohen the magnet is nsed, 
be taken w.th sufficient acctiracy as “17 ¢.g.s. 
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are-drawn-en the sides of the platform So as to prolong 
the white lines on the sides of the magnetonfeter. By 
-this means. currents in amperes or potentials in volts can 
(beat once read off without any calgulation. i 
The graduation of the current galvanometer may also 
be performed by means of electrolysis. The electro- 
chemical equivalents of a lange number of the metals 
have been determined, and it is oflly necesgary therefore, 
-o imorder to graduate the instrument, to join it in series 
with acproper electrolytic cell and a constant battery, and. 
to compare the amount of metal deposited on the negative 
_ plate of the cell with the total quantity of electricity 
o owhich flows through the circuit in a certain time. A 
ou eonvenient cell may be made with two. plates of copper, 
= -o@ach about 50 square cms. in area, held parallel to one 
«another about 2 cms. apart, and” immersed in a nearly 
_ -Oneutral solution of copper-salphate in a glass beaker. A 
current ef one ampere Mhrough such a celf gives a very good 
result; This current will deposit about 1'2 grammes of 
copper per hour, which, when light plates are used, can 
be-very accurately weighed. The plates should be care- 
fully cleaned, dried, and weighed before being immersed 
in the liquid, and care must be taken not to send the 
current through the cell at all until it is made to flow 
continuously for the experiment. The instant the current 
through the cell B gompleted should be noted, and 
readings of the current galvanometer taken at equal 
short intervals during the time allowed for the experi- 
ment. The average of these readings is to be taken as 
the average reading of the galvanometer. When the 
‘experiment has been completed the plates are to be 
“taken out and very carefully washed in clean water and 
» dried before being weighed. It is generally better to 
calculate the quantity of electricity from the gain of the 
negative plate than from the loss of the positive. The 
electro-chemical equivalent of copper has. been recently 
letermined afresh’ with great care in the Physical 
Laboratory of the University of Glasgow by Mr. Thomas 
Gray, and as the result of his experiments ‘000331 of a 
gramme of copper is deposited by the passage of one 
coulomb of electricity. Dividing the gain of weight of 
the negative plate by this number, we obtain the total 
number of coulombs which “have flowed ‘through the 
galvanometer.during the experiment. This divided by 
| the time in seconds giygg the average current in amperes ; 
from which the number corresponding to the position of 
the magnetometer on the platform can, be determined, 
and the graduation completed in the manner described 
above. ; k 
C. Eyrata in Part 11. f this Article—P, 106, line 2 from 
top for 2nnCA read #CA; line 5, for CO(= x) read 
CD (= y); line 6, for DE (= y) read DE(= x). 
ANDREW GRAY 

























ey Hts publication of the Norwegian Committee of the 
; Association for the Measurement of Degrees in 
Europe is a report of the observations made at two 
tidalstations in. Norway—-Oscarsborg and Drontheim. 
The report opens with a summary of, the previous tidal 
operations carried out in Norway. From June $ to 28, 
4835, a series. of observations were made at a large num- 
ber of stations at the request of the English Admiralty. 
These‘ observations, together with those from numerous 
other stations in Europe, along the North Sea, and 
Atlantic coasts, were reduced and compared by the Rev. 
“Dr. Whewell, and were published by him in the Pilo- 
sophical Transactions of 1836. . 
The next tidal operations recorded were undeftaken in 
1839, to ascertain whether, as supposed, the Norwegian 
coast -is slowly rising. ‘With ‘this dbject, marks were cut 


; 7 Publication of the Norwegian Committee of the Association for the 
Measurement of Degrees in Europe; Part I, (Christiana, 1882 ) 
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in the rock at twenty-six points. along the coast; and the 


date was inscribed in each case. On the eastern coast, 


where there is little or no tide, only one mark was-cut, at~ 
the level of the water; but along the westefnand northern’ 
coasts two marks were made, one at high water, and the 
othey at low water. The-report gives.a detailed -deserip- 
tion of the position of these marks. In 1865 observations 
were made to ascertain if any alteration. had. taken. place 
in the relative positions of these marks. and of fhe sea, 
and it was found that on an average the land was rising 
at the rate of 3 in 26 years. -It was, however, seen that 
such determinations were very inadequate, since the mean 


level of the sea had not been taken into account, and the 


marks were not connected by lines. of levelling. The 
whole question was a’cordingly placed before a Com- 
mittee of the University. This Committee, however, 


came to no conclusion, principally on the ground of theo 


expense of the necessary levelling operations, It was 
then pointed out by Prof. Fearnley, the chairman o! : 





tide level. 
steps were taken to establish a series of tidal stations 
provided with self-registering apparatus, as enjoined by 
the Association ; six stations have now been established, 
and two more are to be formed. 

Previously however, namely, in 1872,,-two stations had 
been established, one at Oscarsborg, in the. fortified 
island of Kaholmen, situated in the Christiana: fiord, 
in connection with submarine mining, and where- ob- 





by a pontoon. 
was eliminated. The mean tide level was.obtained.at 
these two stations by taking the arithmetic mean. ofthe. 
heights of the tide recorded on the diagrams. for each 
hour, and net by the more accurate method. based.on.the 
areas described. But-since these observations.extended: 
over several years, the result is no dogbt practically. the 


same; moreover, neither apparatus was. provided. with... 






any means of obtaining the areas automatic: and to 
calculate them. would. have involved.an enormous ai 
of labour. Sn a 
The observations at both stations, are arranged in-a 
series of tables? Table I. gives the heights.of the tide 
at each hour, commencing at noon, for every day ering 
one month.? The arithmetic mean of the Meights.o¥ the. 
tide at the same hour each day during the month, are 
also given for every hour of the day; the moon's in- 
fluence does not appear in these means, they therefore 
show the influence of the sun. These means, for-every 
month during which the observations lasted,.are-collected: 
together in Table IV., and the mean of. these means. is 
also given. Table I. gives the height.of high and low 
2 The corresponding tables in each set of observatiotigare denoted by the LES 
same number. @ : SOMES : 


2 This table gvas not exzended further, in order to. save space in the 
Report. ee: a i x " 
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water, the time of their occurrence, and:the range of the 
tide for every day of the same month as before. -Table 
IIL. is similar to Table L, but the hours are counted each 
day from the upper- culmination of the moon, instead of 
from noon, By thus arranging the table, the sun’s in- 
fluence is eliminated in the means for each hour, ang the 
moon’s. influence on the tide is thus made apparent. 
Table V. corresponds to Table IV, The remaining 
tables, VI. to XII., give information as regards the inter. 
val of time between the moon's upper or lower culmina- 
tion and high water, and similarly for low water; also 
the height of the highest and lowest high and low water 
recorded each month, specifying the direction of the wind 
and the height of the barometer; and lastly, the greatest 
and least range of the tide during éach month. 

The report concludes with a comparison of the semi- 
menstrual inequality as calculated by'Whewell's formule, 
and the actual observed inequalities. The agreement is 
very close. š 

There is no discussion in the repdrt of the results 
obtained, this being reserved for future publications, 
when the observations at the other stations ‘are available. 

The report is accompanied by five plates, showing 
the registering apparatus, and giving specimens of the 
diagrams. 





SCIENTIFIC HERESIES IN CHINA 


THE belief of the old writer who explained the dis- 

appearance of the swallows in autumn, by the 
assumption that they all rolled themselves together into 
a mass, beak to beak and wing to wing, and plunged 
“ fluminibus lacubusque,” there to remain until the 
return of spring, is but an instance of the thousand and 
one theories which have from all time been held by 
unscientific observers on the subject of the annual 
appearance and disappearance of migrating birds. It 
is not so very long ago that even among ourselves 
the question of the migration of sand martens was a 
moot point; and it need not be a matter of surprise, 
therefore, that the Chinese, though keen observers of 
nature, should be guilty of holding heretical hypotheses 
to account for the presence in summer and the absence 
in winter of birds of passage, as well as for other pro- 
cesses of nature which are enacted before them. Like 
most common fallacies, those current in China on these 
subjects are derived from ancient authorities, but, unfortu- 
nately, in the case of the Chinese, whose respect for every- 
thing that is old is supreme, this antiquity only entails 
upon them the more unquestioning faith. They are, 
therefore, perfectly content to believe that the disappear- 
ance of quails in autumn is sufficiently accounted for by 
the assumption that at that time of the year they are 
transformed into moles, and that in spring they succeed 
in reappearing again in beaks and feathers. The expla- 
nation of this fallacy is simple enough. The ploughman 
who in the spring and summer has seen the quails flitting 
among the mole-hills, finds that when, the birds having 
disappeared, he ploughs over fhe same land in winter, 
the moles, which he has not before seen, are the sole 
occupants of the ground. 

Another generally accepted belief is based on what 
Max Müller calls a disease of language. At the opening 
of spring, hawks are said to become pigeons, and at 
midsummer to be reconverted to their original shapes. 
Now it happens that Xiu, the Chinese name for a pigeon, 
forms the second syllable of the word for a crested hawk 
(Shwang-kin), and it would appear that by a corrup- 
tion of terms and a confusion of ideas the first syllable 
has been dropped and the last has been allowed to 
stand in its literal and isolated meaning. Thus the 
original assertion that during the breeding season Hawks 
become crested has been perverted into a nfeaningless 


and self-condemnatory myth. Chinese writer$ on natural 
+ 
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history lay stress ôn- the fact that during the spring, when ~ 
“the rearthg instinct in birds becomes excessive, birds of 
prey become excited,” and when. excited or angry, hawks, 
asis yell known, erect, the feathers on the head, giving 
the appearance ofa cest. i 

Much in the same way has arisen the legend that in 
late autumn certain small hirds go into the sea and be- ` 
come crustaceg. In tfs case the error depends òn: the 
word wet, which is here tragslated “become,” but which 
also means “ for,’ and which, when so read, converts.an: 
absurdity into the record of a fact qoncerning the birds 
probably referred to, namely, sandpipers. These birds, 
we know, “frequent sandy sea-shores, some of them, con- 
gregating in numerous flocks in autumn and winter, and 
seek their food by probing the sandjwith their bills, and 
by catching small cruftaceans in pools or within. the 
margin of the sea itself”! The same mistake, which is, 
however, compligated by a furthér misundersganding, : 
makes it incumbent on Chinamen to believe that in winter 
pheasants go into the lakes and become clams... The. 
word here translated “clams” means also # sweet flags 
and water rushes,” and in search of these hungry pheasants 
might very probably be tempted to seek thé margins..of 
swamps and lakes. A curious and unaccountable. super- 
stition was anciently and is still connected with this habit: 
of Chinese pheasants. We have jf én. the authority of 
one of the Classics that “if within ten. days from the. 
beginning of winter pheasants do not go to the great: 
waters, lascivious women will multiply. in the country.” 

Otters and polecats, again, are the subjects of a more 
sentimental belief, They are said to be in the habit of 
offering up, the one fish, and the other animals, in sacri- 
fice. This strange myth is accentuated in the “ Imperial 
Encyclopædia,” published by order of the Emperor 
K’ang-he (1661-1722), by an illustration attached. to ‘the 
chapter on otters, in which one of those animals is repre- 
sented as squatting down on the bank bf a river with. 
two forepaws on a newly-captured trout, and with: acm 
devout expression on his upturned face, which is directed 
towards the moon, The explanation of this legend is ` 
not far to seek, 

The habit common to both otters and_polecats. of . 
destroying many more creatures than, they are able to. 
devour, and of leaving their victims apparently untouched . 
after having satisfied their appetiges with the flakes at 
the back of the fishes’ necks, and with the blood of the 
animals, suggestg to careless and superstitious observers: 
the semblance of propitiatory sacrifices offered up tothe 
patron saints of-vermin. è 

Many other generally accepted myths might be quoted, 
which are but the perverted representations of facts, 
But if we descend to a lower level, to the vulgar supersti- 
tions of the masses, we find ourselves in a region where— 

* Wisdom and Wit are little seen, 
But Folly at full length.” 

A resemblance in outward form, or even in disposition, 
is enough to give rise to a belief that the animals are 
interchangeable. Thus eels are said at times to be trans- 
formed into serpents, mice*into bats, and sharks. into. 
tigers, and vice versd. By a curious connection of ideas, 
between kings and whales, also comets, those stars so 
abhorred by rulers, are considered to be as destructive to 
the lives of the monarchs of the deep as of the sovereigns: 
of the soil. DRS 









NOTES OF TRAVEL IN SARDINIA 

WHILE Sicily possesses classical *associations and. 

A remains of the highest interest, together. with. 
physical efeatures more or less dependent. upon the- 
presence of the most famous volcano in. the world; and 
while Lipari and the associated islands are. remarkable. 

for their evidences of past and present volcanic action, 
|. * Chambers’ Encyclopedia, 
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Sardinia can lay claim to neither the ong interest nor the 
- other, to any marked degree. Neither can we, compare 
qt with Iceland, or with Majorca, and perhaps the only 

< special interest which belongs to it is the occurrence of 

large numbers of #uragki—conical stone mounds of 

- prehistoric construction, hollow within, and probably 

“designed as tembs by’ the earliest inhabitants of the 

island., These are scattered veg the island in large 
numbers, particularly near Torralba. š 
In Roman times Sardinia never rose to much import- 
ance, hence the relics of that period are but few, The 
 owost important is an amphitheatre near Cagliari hewn 
aut of the rock, the major axis of which is 153 feet in 
length, atd the minor axis 98 feet. It is now in a very 
| dilapidated condition, far more so indeed than that of 
o Pozzuoli. There are also a few Rgmantombs. The mest 
remarkable is in a suburb of Cagliari called Santa Tenera, 
and it is known as the Grmta dessa Pibera, that is the 
Grotto df the Viper, ffom the serpentsewhich are sculp- 
ured over the entrance. It was the tomb of Attila 
Pamphilla, a moble Roman lady. On the walls there are 
some interesting inscriptions, which have been published 
by General La Marmora and by Muratori, 
“The few travellers who visit Sardinja nowadays are 
tempted rather by prospects of sport than by “anything 
‘else. Moufflens ‘still exist among the Gennargentu 
Mountains, also wildeboar, and smaller game, but the 
amount of spert afforded by the island has been exagge- 
-ogated, and the sportsman will commonly prefer to go 
to the north of Norway or to Iceland to running the risk 
< of catching’ malarious fever in Sardinia. ; 
| Malaria has always been very prevalent in the island. 

There is a large extent of marsh land, and in the autumn 

‘a great deal of decomposing vegetable matter. We were 
ad to notice that some of the Englishmen who have 
cently acquired land in the island have not only com- 
enced draining operations, but have also planted num- 
ers of Eucalyptus trees, the effect of both operations 
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being undoubtedly to diminish malaria. On the other 
hand, many of the native landowners are converting their 
‘timber into charcoal, for which they can obtain about 
fifty francs a ton in France and elsewhere. Some thou- 
sands of tons are ‘annually shipped, and unfortunately 
|oo new trees are riot planted in ‘place of the old oñes, If 
. this wholesaledestruction of forests continues, there can 
be no doubt that the chingate of the country will eventu- 
ally be seriously affected. The exporters do not in the 
least realise ‘hat they are shipping vsev7va in a very 
condensed form from their shores, and at the same time 
diminishing the rainfall. 
:> The chigf wealth of Sardinia lies in her mines of 
-argentiferous galena, and of calaminc. As much as 20 
< ounces per ton of silver have been extracted from some 
of the lead ores. The principal mines are those of Monte 
Poni, near Iglesias, in the south-west of the island, and 
of Monte Vecchio, inthe west centre. At Monte Poni we 
oo noticed that the newest forms of Belgian and German 
| machinery for’crushing and washing the ores were in use. 
At the present time, the operations are very much im- 
‘peded by the dow of water into the principal shaft, which 
wilkprobably be to a great extent obviated, by boring a 
tunnel: through the side of the mountain in which the 
. shaftis sunk.” 
vA railway constructed, and to a great extent owned by 
“oan English company, now connects the two capital cities 
of the island—Cagliari and Sassari--a. distance of 260 
kilometres, with branches to Iglesias, in the south-west, 
and to Terranova jn the north-east, and the line is con- 
‘tinued from Sassari for 124 miles to Portetorres, its port, 
a miserable and fever-stricken village. Fifty years agq 
there were scarcely any roads at all in Sardinia. The 
Roman roads had become obliterated, and no attempt 
had been made to construct them afresh. 
The railway is well constructed, but the trains are 
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extremely slow, and do not average more than seventeen 
miles an hour. Between Macomer and Chilirani there: 
are many cuttings and some very steep gradients. “The 
railway connecting the two capitals—Cagligri and Sassari 
—has only recently been completed. Sassari, a town of. 
33,000 inhabitants, is nearly as large as Cagliari, and in 
Somesrespects preferable to it. It stands upon a hill 650: 
feet above the sea. It has a clean, bright appearance, 
but in reality is very badly drained and. extremely un- 
healthy. So recently as 1855 the cholera carried off 
nearly one-third of the: population in less than three 
weeks, at the rate of more than 500 a ‘day: SE! 
In Torralba there are a number of zuraghi; and in the 
neighbourhood several extinct volcanoes; the most import- 
ant of which is Keremule. Nearly midway between Mores- 
and Torralba we saw exposed, in a recent railway cutting, a 
fine mass of columnar basalt overlying chalk. There 1s a 
good deal of pale green, pale pink, and grey trachite in 
the neighbourhood. The only geological map of the 
island which now exists is in General La Marmora’s. fine 
monograph published in Paris and Turin between 1839 

and 1860, and entitled Voyage en Sardaigne o o 
. G.F; RODWELL 











MATHEMATICS IN SCANDINA VIA* 


THE first part of the new mathematical journal has 
reached us, We have not quite reproduced the 
title; the words Zeitschrift herausgegeben von on one 
side of the axis of symmetry (let us say) of the page, are 
matched by the words Fournal rédigé par on the other 
side. This is significant of one part of the Editor’s plan : 
the journal, though printed and published in Stockholm, 
is to have its articles written in what the Editor styles the 
principal languages. It may be that English is one of 
these languages; there is not, however, in the preface, 
anything definite to relieve our doubts. The prospectus 
(unintentionally, we hope) is somewhat more informatory. 
In the language of our “lucid” neighbours it says: “In 
Germany, in France, in Italy, in Scandinavi. y 
in fact, where science is held in honour (ot 
line of symmetry—‘iiberal/ wo mathemati 
herrscht’), the idea of starting the journal was 
with the most lively sympathy.” Apparently 
to the English language,and English science, 
said the better. We, for our part, say nothing.: 

In outward appearance the new journal closely re- 
sembles Crelle’s. The paper is equally good, the margin 
equally broad, and the size of page and the number of 
pages in a part substantially the same in the two serials. 
Neither is quite so handsome as a third member of the 
same family, the now five-year old American Fournal of 
Mathematics ; put then we must not forget the ratio. of 
five dollars to twelve marks, 

The list of the editorial staff supporting M. Mittag- 
Leffler contains many distinguished names. There are 
five Swedish mathematicians, four Morwegians, three 
Danish, and one from Finland; and scarcely. one of: 
these but is well known far beyond his native country, 

The contents of the fist part are all that- could. be 
expected from such a brotherhood, headed-by such a 
chief. The first paper is by Prof, Poincaré, of Paris, its. 
subject being the Taderte des groupes Suchsiens, It ex- 
tends to 62 pp., and is altogether worthy of its plage of 
honour. One does not know which to admife most*-the 
author's grasp of his subject, or the clearness and sim- 
plicity of his exposition. Following this, comes a con- 
tribution of 14 pp. by Prof, Malmsten, of Upsala, “Zur 





the less 


Theorie der Leibrenten ;” then there is a paperof16 pp... 








on “Eine Annaherurgsmethode im Probleme der drei 

Körper,” by M. Gyldén, the head of the Stockholm O 

servatory ; and lastly, to complete the 96 pages, th 
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a short ede cor z Das ade der Con- 
figurationen,” by Pr: €, of Strassburg. The Editor 
may be most heartily congratulated on the start he has 
made: taking everything into account, we have little 
doubt but that his efforts will be crowned with abundant 
success, ° 

The most serious difficulty about such an undergaking 
is that of finance. The American Journal began its 


THE FRENCH MISSION TO CAPE HORN | 


Rec members of the French Magnetic and Meteoro- 

logical Expedition to Cape Horn have taken up 
their quarters at Crange Bay, gnd have already begun 
work. ‘The accompanying illustration, reproduced from 
La Nature, after a photograph transmitted to the Paris 
Academy of Sciences, will give an idea of the aspect of 
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| the station occupied by the expedition. 
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career with the Jahns Hopkins trustees at its back: we 
suppose, however, that by this time it walks alone. In 
the present instance, the mainstay is the enlightened 
King Oscar thesSecond. Long may he live! The jour- 
nal ig rightly dedicated to him, the dedication being made 
pi ape pane a in one®f the second-rank languages, which 
it is cheering for us to see, have sometimes their mre’ 
a> M. D. 








On the summit 
of the hill are the astronomical cabins, beside which are 
placed a pluviometer and an actinometer. The large 
house in the middle distance forms the officers’ quarters, 
while the lower building is for the sailors, Al the 
shore are other stru partly shown in the illustration, 
a stockade for the tidal register, and an isolated tent for 


absolute determinations. ° > 
es 
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Starion of the French Mission to Cape Horn. 


The mission aerived at Orange Bay, Terra del Fuego, 
on September 6 last. They found the country marshy, 
and were compelled to select a wooded spot in order to 
obtaig firm ground. No tinrf was lost in erecting in- 
closings and installing the various instruments ; and on 
September 26, the meteorological and magnetical obser- 
vations were begun. Since the arrival of the party the 
oo. at Orange Bay has been very mild; the 
th ometer has never been below o° C., and several 
times it has been as high as 16°. The air is very moist, 
and there has been plentiful rain almost every day, 
though not lasting long. Squalls have been rare. The 
magnetic observations will be made partly by instruments 
which will be read directly,—absolute determinations of 
declination, inclination, horizontal fo: ce, &c., and partly 
by means of regulating apparatus, which, so far, have 
worked very satisfactorily, and have given indications 





agreeing with those obtained from direct-s€ading mag-, 


netometers. The other duties of the expedition consist 
in astronomical and meteorological observations. 

The expedition has been well received by the natives, 
one of whom speaks and réads English fluently. Indeed, 
twenty miles off, in Beagle Channel, is an English mis- 
sion station, whigh is reported to be very prosperous, 
On the whole, the French expedition has been very suc- 
cessful ; it may be regarded as one of the International 
Polar Observing Stations. 





HEATING BY ACETATE OF SODA 


M A. ANCELIN, Civil Engineer, describes in Za 
* Nature a method he has devised of heating for do- 
mestic purposes, travelling, &c. ,by means of acetate of soda. 
His object has been to devise a method that will possess 
all the advantages of heating by means of hot water, with- 
out any of its inconveniences. For this purpose he sought 


Feb, 8, 1883] 


NATURE 


: 345 





for a vehicle having a great fatent heat of fusion, and | warming-pan with hot water in spite of the great 


after several preliminary experiments, he, in September, 


calorific capacity of water. This is due to the enormous 


1878, took eut a patent for heating carriages, &c., by | quantity of heat which must be applied to the acetate of 


means of the latent heat stored in sojjd substances pre- 
’ 


large form is for 


the 


beds, the smaller for a lady's muff. 


with acetate of soda for domestic use ; 


apartments or 


Fic. 1,—Warming-pans 





viously liquefied by heat. In the course of his experiments, 
M. Ancelin’s attention was called by M. Camille Vincent 
to the acetate of soda, the very slow cooling of which 
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Fic. 2.—Curves of cooling of warming-pans with water. . 
i i .. 
during manufacture had struck him. M. Ancelin then 


experimented with this substance, and obtained satis- 
factory results. The duration of the heat in a warming- 
pan with acetate of soda he finds to be four times that of a 


soda in order to change it from the sgid to the liquid 
state, a heat which it again gives off as it resumes the 
solid state. As the result of hisexperiments, M. Ancelin 
finds that the quantity of useful heat is in fact four times 
greater in acetate of soda than in water. A railway 
warming-pan containing 11 litres of water, in pasging from 
80° C., the mean temperature at which it is put in the 
carriage, to 40° the temperature below which the heat is 
no longer perceptible, Seengnees 440 calories (11X40), 
The same pan containing about 50 kilogrammes of 
acetate, in passing from Bo" to 40° disengages 1731 


calories instead of 44q. Practice is in accord with theory, 
as may be seen from the curves in Figs. 2and 3. Wesee 
how rapid is the decrease in the temperature of the water 
warming-pan, while for the acetate pan the curve, at first 
parallel to that of water, suddenly changes at the point 
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which corresponds to the temperature of crystallisation. 
The curve then remains almost horizontal, and falls very 
gently, rendering evident to the ee what takes place 
inside the pan. We obtain this result at a much less ex- 
penditure of heat for the acetate than for water. To raise 
the pan of water of 11 litres from 10° to 90°, four times, 
there is required 3520 syariat For the same quantity 
of acetate only 1987 calories are pe ge showing a 
saving of 1500 calories in favour of the acetate. In 
reality the saving is much greater. In the case of the 
water-pans raised to 90°, they are only at a maximum ot 
80° when put in the carriage, and for four heatings We get 
only 1760 calorics, or 50 per cent. of the heat stored. In 
the case of the acetate, there are only 256 calories un- 
utilised, or about 12 per cent. of the quantity stored. M. 
Ancelin claims for his method that it required almost 
one-half less expenditure of heat than in the case of 
the usual warming-pans, especially when we consider 
that the water requires four separate heatings, and the 
acetate only one. Long journeys can thus be made by 
rail, say fipm Paris to Havre, Lyons, Bordeaux, &e., 
without hawing to change the warming-pans, a great 
























saving of labour and of annoyance to passengers. Several 
companies both in France and in other countries now 
employ M. Ancelin’s method of heating; the French 
Western Railway Company use it in their carriages from 
Paris to Havre, ay poe to Dieppe. In England, M. 
Ancelin states, the London and North Western Com- 
pany had, last winter, 3000 of his acetate pans in @use, 
and double that number during the present year. 

He shows that his system may be applied to domestic 
purposes as well as onrailways. Itis certainly preferable 


asphyxia. Fig, 1 shows a portable apparatus, which 
may be used in private carriages, and even as a foot-pan 
in bed, and several other purposes, its heat lasting five 
hours. The smaller figure shows a form of heater which 
may be used in a lady’s muff or even in the pocket. The 
openings by which the acetate is introduced are her- 
metically closed, and the substance does not require 
renewal except at very long intervals. In filling the 
receptacle certain precautions must We used, which may 
be easily learned after a little practice. To renew the 
heat in the pans they have only to be kept in boiling 
water for half an hour. 





NOTES 


We believe that two English observers are being sent out to 
record the approaching eclipse of the sun, and that the American 
Government have been asked, and have agreed, to find places 
for them with the American expedition, M. Janssen will be the 
head of the French expedition, which will be located on one of 
the smallest islands of the Caroline Archipelago. 


On the proposition of M. Fremy, the Academy of Sciences will 
defray, from its own funds, the expense of sending a naturalist 
with the Eclipse Expedition. The Austrian Government will send 
to the same station M, Palisa, the director of Pola Observatory. 


For the two last weeks M, Dumas has been unable to attend 
to his duties of Perpetual Secretary of the Academy of Sciences. 
He has been suffering from bronchitis, but we are happy to 
state that no anxiety whatever is being felt by his friends, 


A MATHEMATICAL Society has been founded at Edinburgh, 
the initiatory meeting having keen held in the University on 
Friday last. Mr. John S. Mackay, M.A., F.R.S.E., Mathe- 
matical Master in the Edinburgh Academy, was chosen the first 
president, and Dr. Knott, secretary, Professors Tait and 
Chrystal were elected honorary members. 


GENERAL Pirt-Rivers has offered his well-known and invalu- 
able collection, now in the South Kensington Museum, to the 
University of Oxford, on condition that the University provides a 
suitable building for it. It is to be hoped, for the sake of the Uni- 
versity and in the interests of science, that the authorities will 
accept the collection on the conditions imposed by the generous 
donor, though we Mould deeply regret its removal from London, 


WE are not surprised that the London School Board should 
have hesitated last week to commit itself to the importation at 
once of technical education into elementary schools. The adop- 
tion of Dr, Gladstone’s motion, that a committee be appointed 
to consider how best the Board could help in the matter, seems 
to ug@o be the judicious course to follow. 


Tue following premiums are offered by the Society of Arts 
for the ragth Session of the Society (1882-83) :—~Benjamin 
Shaw Prize.—1. A Society's gold medal, or 20/., for the best 
plan for “ obviating or diminishing risk to life in the operations 
of coal mining.” 2, A Society’s gold medal, or 20/., for the 
best plan for “obviating or diminishing risk to life in the manu- 
facture, storage, and transport of explosives.” The Cquncil of 
the Society leave it to the competitors to bring the plans under 
their notice in any way they may think propgr, whether by, 


s 


. 








model; written deseription, or otherwise. Howard Prize.—-A. 
prize of 109" for the best essay on the Utilisation of Electricity 
for Motive Power. Preference is to be given to that essay 
which,. besides settMhg forth the theory of the subject, contains 
record? with detailed reglts of actual working. or experiment, 
The Society reserves the right of publishing the prize essay. 
Fothergill Prize.—A Society’ gold medal, or 20/., for the best 


| invention having for its object the prevention or extinction of 
| fires.in theatres or other placesef public amusement, 
to charcoal, which, in France, is a fertile cause of death by 


Designs, 
plans, models, essays, descriptions, inventions, &c., intended. to 
compete for any of the above prizes, mus#be sent in on or before 
October 31, 1883, to the Secretary of the Society of Arts, John 
Street, Adelphi, London. 


THe Industrial Society gf Berlin offers a number of prizes, 
amongst which we note the following ~t. Fora method: of 
precipitating zinc by galvanism ffom ity dilute sulphate solution, 
so’, 2. For the examination of. Gefman crude petroleum, with 
directions for preparing a good commercial product, 75%." 3. 
For a criticism of the usual indications of the valite of iron-and 
a proposal of more useful indications, 15/7. 4. For a plan.of the 
technical arrangements of a public institute for the examination 
of tissues, in order to oppose the frequent adulterations met with 
in textile industries, 154. 5, For ameligrations in salt’ mines 
and salt works, 754 e 


THE Birmingham papers report the Town Hall crowded with. 


working men to hear a lecture from the Rev. W, Tuckwell, © 


Rector of Stockton, near Rugby, on ‘‘ The. Midl&nd Boulders 
and the Great Ice Age.” The lecturer described the erratic 
blocks of the neighbourhood, and some recent discoveries of 
boulder clay at Birmingham and Stockton. He presented in a 
popular form the discoveries and theories of Croll, Geikie, Boyd 
Dawkins, Lubbock, Evans; and drew a picture of early man 
and his brute contemporaries as revealed*by the bones, and. im- 
plements of the caves and river gravels. The lecture was illus: 
trated by lime-light views of glaciers, extinct animals, and huma 
implements ; and was followed on the succeeding evening by a 
conversazione at the same place, when Mr, Tuckwell exhibited 
and explained to successive crowds throughout the evening a 
splendid collection of implements, ranging from. the earliest 
paleolithic to the latest bronze ornaments and’weapons, kindly 
lent without charge by Mr. Bryc@ Wright, of Regent: Street. 
Both evenings were arranged by the Sunday Lecture Society, 
which provides popular scientific lectures every Sunday night 
throughout the winter half of the year in the four largest Board 
Schools in Birmingham, with special lectures in ‘the ‘Town Hall 
three times in the year. The lectures, as was the case with Mr. 
Tuckwell’s, are frequently marked by a religious, though. not by 
a sectarian tone ; and the crowded audiences consist of persons 
rarely or never seen in chur. h or chapel. 





Tue Berlin Academy of Sciences is about to send Dr. Lepsius, 
Professor of Geology at Darmstadt, with an assistant, to Athens, 
to make a geological survey of the neighbourhood, and 
endeavour to decide the questfon of the origin. of the Athenian — 
marbles. Nees 


Unner the presidency of Count Hans Wilczek and. the Baron 
Victor Erlanger, an International Electric Exhibition will be held 
in Vienna, opening on August 1, and closing on October, 3r- 
It will be an undertaku g of a private nature, but is specially 
favoured by the Government, ; 


THERE seems to be a serious decline in the onee flourishing 
oyster fisheries of Denmark. Last year only about. two million 
oysters fere taken, which is far below the average, nor was the ` 
quality so good as usugl, There were no new banks discovered. 
during the year. The most important are now those in. the 
Gulf of Vendsel and at Fladstrand. ORE 
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THE Smithsonian Institution have received from Dr. Stej- 
neger, who was despatched on a scientific mission*to Behring 
Island some time since, eleven fairly perfect qrania of the extinct 
Sirenian Mammal, Khytina stelleri, together with sets ofynearly 
all the other bones of the skeleton. Ss 


THE Royal Swedish Geographical Society has decided to 
appoint a committee, consisting of Professors Nordenskjodid and 
Gyldén, and Consul Elfwing, t8 consider the proposal for an 
international meridian and a common time. This committee 
has requested Consul Bifwing to draw up the Society’s report on 
the questign, 


THE eminent Swedish paleontologist, Nathorst, has published 
the results of his examination of theefossil plants collected by 
the Fega expedition at Mogi, in South Japan. According to 
Hr. Nathorst these remains s belong to the Tertiary period, and 
while they are alder than the Glacial age, they wonld yet seem 
to be referable to a time when the climate was colder than at 
present, This instance of the presence in Eastern Asia of a 
flora of polar grigin shortly before the advent of the Glacial 
period, is considered especially interesting from the strong evi- 
dence which it:affords in favour of the theory of the migrations 
of plants in the early ages of the world’s history. 

`» 


Froma communication oftheresultsof Herr HAkonson-Hansen’s 
observations of the November auroral displays which is printed in 
the last number of Naturen, we learn that while there’ were as 
many as nineteen specially vivid and one ordinary manifestation 
at Trondhjem in that month, the extraordinary length of time 
during which the aurore retained their brightness gave a special 
character to the phenomena. On every night of the week from 
the rath to the 18th inclusive, the heavens were illuminated with 
the auroral light, which on the 13th appeared as early as 4 p.m., 
while on the ryth it“continued visible from 8 p.m. till 6 a.m 
on the following morning, During this period it was found 
almost impossible to work the telegraphic wires by day or night, 
The most striking display occurred on the 18th, at 4.30 a.m, 
when a brilliant-corona appeared in the zenith, from which vivid 
streams of light-stretched to the horizon, while luminous waves 
flowed uninterruptedly from the latter towards the corona, dif- 
fusing so stronga light as to Enable one with ease to read mode- 
rately clear print. On the°same day, at Gothenburg, it was 
found impossible to make the wires act. » 


Naturen warns its readers not to put implicit faith in the 
statements made i in referehce to the large yields of silver, which 
may be expeĉted from the old silver mines in Nordland. Ac- 
cording to the Frospectus of a company, which offers the public 
one thousand shares in the Svenningdal mine, near the little 
town Mosjo, 162,000 kroner’s worth of ore was purchased from 
the owners in 1881 for the silver works at Freiberg in Saxony, 
yet, as the writer points ont, there were only twenty-five men 
employed in the mine in the course of that year! It is well 
known that traces of silver are censtantly found in the galena 
and cadmium yielded by these mines, but this fact even the most 
daring of speculators must admit to be a very insufficient basis, 
on which to maintain the numerous companies, amounting, it is 
said, to one hundred, which are offering the public at home and 
abroad shares in one, or other of the more or less exhausted 
mines of Nordland. r a 


THE Anthropological Society of Paris has received from one 
of its members, Dr. Benzengre, a report of the autopsy of 
General Skoheleff, from which it would appear that the weights 
of the brain, according to Broca’s system, was 1457, Which is 
considerably above the mean for ordinary adult Europeans of 
his height (1°73m.) and even slightly above that hitherto given 
for men of exceptionally great intellect. 
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Dr. Wittiam H, Stcne will give the first of three lectures, 
at the Royal Institution, on Singing, Speaking, and Stammering, 
on Saturday next (Februery 17); and Prof. Rpbert S, Ball will 
give the first of four lectures on the Supreme Discoveries in 
Astronomy, on Tuesday (February 20). * 





THE Norwegian Government have commissioned Dr. S. A, 
Buch during the present year to make researches, practical as 
well as scientific, into the great herring fisheries which annually 
take place on the west coast of Norway. 


THE new mathematica. journal, Acta mathematica (noticed in 
another column), published in Stockholm, Berlin, and Paris, has 
received a subsidy of kx, 1000 from the Swedish Government, 
while the Danish have granted a sum of 60/. a year to the editors 
in Denmark-—Prof. Lorenz, and Drs. Petersen and Zeuthen, 


THE U.S. Commissioners of Fish and Fisheries propose to 
build a large aquarjum at Wood’s Hole, Mass., in connection 
with their new station there. The aquarium will be devoted to 
biological resegrches of every description. At the adjoining 
station preparations are being made for the artificial propagation 
of cod, mackerel, halibut, and other fishes useful for food, and 
it is expected to hatch annually a thousand millions of cod and 
of other kinds in proportion, 


AT the meeting of the Essex Field Club held on January 27, a 
resolution was passed cordemning the proposed extension of the 
Great Eastern Railway from Chingford to High Beach, The 
Club regards it as ** wholly unnecessary for the railway to take 
the route projected, and that it would not fail to prejudicially 
affect the advantages secured by the Epping Forest Act, which 
directs that the forest is to be preserved as far as possible in its 
natural aspect, and the Society hereby authorises the Council to 
petition Parliament against the project, and to send copies of 
this Resolution to the Press.” 


PROF. VERGA has been recently investigating the subject of 
intemperance in Milan (Reale Ist, Lomd.), a vice which seems 
to be on the increase there. Among other things he notes that 
suicide and kleptomania are very rare among the drunkards, 
With regard to the two sexes, he says that women fall much less 
easily into intemperance than men, and that drunken women 
belong to the lowest social strata, and show true brutification, 
Men appear to give themselves to excessive drinking more in the 
cold season ; women in the mild season. Women relapse more 
frequently and shamefully into drunkenness than men, and more 
easily remain victims, The female drunkard excites disgust or 
laughter by her behaviour; but is not dangerous either to herself 
or to others; the male drunkard alarms by his excesses, and has 
often to be severely punished. 


THe behaviour of the virus of anthrax in the form of spores 
and in that of the bacterium (Bacillus anthracis) ander heat and 
various reagents, has been investigated fully by Signor Perroncito, 
The results are published in athe Altti della R, Accademia deb 
Lincei, and show well how mich greater power of resistamce the 
spore has than the bacter-um. 


THE Jablochkoff light of the Avenue de l’Opera having been 
extinguished, the Place de Carrousel is the only stree™pow 
electrically lighted in Paris at the expense of the Municipal 
Exchequer. . But the electric light is every day finding new 
fields of display ; a building company who are erecting a large 
structure in the Paris will manufacture the light on their own, 
premises for their own use, and tell it to the tenants at moderate 


rates. 

M. THOLLON has sent from Nice to the Academy of Sciences 
a determination of the velocity of the motion of the great 1882 
eomet, calculatéd from the displacement of the spectral rays. 
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THE action of very diluted nitromuriatic acid (aqua regia) on 
meat and other animal substances has been recently studied by 
Signor Pavesi (Gwn. Farm. Chim, xxxi. 529), and he finds the 
substance an excellent preserving agent ; meat in pieces of about 
I kg. kept'in the liquid ın wooden vessels remains unaltered and 
savoury for years. The meat treated may also be dried af 15° 
to 20° without undergoing change, apart from a diminution of 
volume and the appearance of a brown colour. Put for a few 
hours in water, the meat recovers its original softness and natural 
colour, The proportions of the acids in the preserving liquid 
are not-given, The method is also adapted to preservation of 
animal substances for scientific purposes, 


Two shocks of earthquake occurred at Agram, the first at 
8.44 p.m. on the 4th and the other about 1 a.m. on the sth, 
Both were of a violent character, accompanied, as the former 
disturbances were, by a rolling, thundering noise’ underground. 
The direction of the motion was from northfeast and south-west, 
and each shock lasted about four seconds, No damage has been 
done hitherto. A telegram from New York, February 5; states 
that earthquakes have océurred at Bloomington, Illinois, and 
Wolfborough, New Hampshire, U.S., but no serious conse- 
quences are reported. oo 


THE German Aéronautical Society held its general meeting at 
Berlin on January 13° last. During 1882 no less than 230 pro- 
posals, principally relating to the steerage of balloons, were 
submitted ‘to the-Society, none, however, furthering the question 
in any material way, © ~' coo o> ‘ 


A MEMBER of the Paris ‘Ecole -pratique d’acclimatation” 
has discovered a species of spider on the African coast, the 
firm and long web of which resembles yellow silk very closely, 
and is.said to be almost as good as the product of real silk- 
worms, ‘The syndicate of the Lyons silk-merchants has closely 
investigated the matter, and the result is reported as highly 
favourable. There seems-to be no difficulty in the way of 
acclimatising the new-silk-producer in France: -o> e 


News has been received in Bolivia regarding Dr, Crevaux’s 
mission, It appears that several members of this expedition 
were not killed, as was formerly reported, but are kept’ prisoners 
by the -Tabo Indians. 


THE Museum of the Berlin Society for Commercial Geo- 
graphy will be opened on April 1 next. From time to time 
there will be in this museum special exhibitions arranged by 
foreign statés, Several of these are already announced. .The 
best part of the Brazilian exhibition will remain in the Museum, 


Lreut, WISsMANN, the intrepid and successful German 
traveller, arrived at Cairo on January 1. His route from Loanda, 
by way of Nyangwe, on the Lualaba River, to Zanzibar, which 
measures about 3600 kilometres, led him for at least one-third of 
the distance through unexplored country. He has thus solved 
some of the enigmas of équatorial Africa, It-is the southern 
half of the Congo basin through which Wissmann passed; and 

- he found this to be most densely populated. This fact isremark- 
able, as. it was entirely unexpected, Wissmann, also passed 
throyah the land of a tribe of dwarf negroes, On the long and 
dangerous route ‘from Lake Tanganyika to Zanzibar the traveller 
met with a most hospitable reception at the hands of the 
renowned brigand chief Mirambo, who supported -him in every 
respect. .« . i 


In our Jast number we stated- that M. Tissandier’s electro- 
m-gnetic machine had givén a power of 4 horses per hour; it 


should have been 4 horte-power. ¿i 


THE additions to the Zoological Society’s Gardens during the 
past week include a Greater Sulphur-crested Cockatoo (Cacatua® 
2 





l galerita) from Austrdlia, presented by Mrs, Norman; a Roseate 
Cockatoo (Cacatua roseicapilla) from Australia, presented by 
Mrs. Sims; a Peregrine Falcon (alco peregrinus) from North 
Amerioa, presented by'Me C. H. Webster ; a Vulpine Phalanger _ 
(Phatangista vulpina). fem Australia, presented by Mr, G. S. 
Northcote ; four Ceylonese Terrapins (Clememys trijuga) from 
Ceylon, four —— River gfurfles (Zmyde——) from „India, 
a Globose Curassow (Crax globicera 9) from South America, 
deposited; a Blue-cheeked Amazon (Chrysotis coligena) from 
Guiana, two Maximilian’s Parrots (Pionus maximiliani) from- 

| Brazil, purchased ; a Collared Fruit Bat Cynonycteris collaris), 
two Four-horned Antelopes Zetraceros quadricornis)y born in 
the Gardens. N $ 
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OUR ASTRONOMICAL COLUMN 


DENNING’ S ComgT.—Mr, W, E. Plammer, of the Ypriversity 
Observatory, Oxford, has made an“interesting contribution to 
a branch of astronomical investigation, in which we have not 
shone greatly in this country, in the shape of a definitive deter- 
mination of the elements of the orbit of the comet discovered by 
Mr. W. F. Denning, of Bristol, on the morningeof October 4, 
1881, which proved to be one of short period, though not pre- 
viously observed, Accurate positions were obtained between 
October 5° and November 19 at’ Athens, Dun Echt, Harvard 
College, U.S., Marseilles, Odessa, Qxford, Palermo, Paris, 
Rome, and Strasburg. Starting with the second ellipse calcu- 
lated by Dr. Hartwig, which assigned a revolution of 8'884 
years, Mr. Plummer compares all the observations with an 
ephemeris computed therefrom. He then determines, by the 
method of variation of constants, for four day intervals, the 
effect of perturbations by each of the planets from Mercury to 
Saturn inclusive, during the period of visibility ; the influence of 
the perturbations upon the observed right ascensions and decli- 
nations being, inferred by calculating the differential coefficients 
for variation of elements for the part.cular epochs, and these co- 
efficients were used in the formation of equations of condition. 
The tabular longitudes of the sun were corrected by the results 
of observations.at the Royal Observatory, Greenwich, supplied 
by the Astronomer-Royal. Normal equations were then formed 
and solved in the usual manner by least squares, and a corrected 
set of elements was thus found, The positions of the comet 
computed from them, and’ the positions inferred from the 
substitutlon of the corrections-to the elements’in the origirial 

, equations of condition, agreed generally, but owing to their 
considerable amount, and the neglect of terms of the second 
„order in calculating the differentia? @oefficients, the agreement 
was not exact. Since Mr. Plummer’s principal object was’ the 
determination of the comet’s mean motion, he preferred to obtain 
the values of the several unknown quantities in terms of the 
,mean motion, so that by successive small variations of this 
element, accompanied by the corresponding alterations in the 
others, several sets of elements.could be formed, and the prefer- 
able orbit selected by direct comparison with the observations. 
Y This additional labour adds much to the value of Mr. Plummer’s 
work, He accepts as the most trustworthy guide the sums of 
the squares af the errors in right ascension and declination, 
though the two do not correspond to precisely the same value of 
the mean motion, and so obtains the following definitive . 
orbit :—- 


Epoch 1881, September 2875 Greenwich.M.T. 


Mean.ancmaly I 40 35°39 


Longitude of perihelion 18 36 12°8 E 
3 s, ascending node 65 52 20 188) oe 
Inclination e o o. 6 50 22°6 79 
- Angle of eccentricity ... 56 8 2874 
Log. semi-axis major ... 0°6315148 
Period of revolution ... 3235 days. ae 


Hence we find (the unit of distance beng the earth’s mean 
distance from the sun)— : 


Semi-axis mejor... 4°28070 | Eccentricity ... 08304135 
1, ° mmor,,, 2°38498 | Period in years .., 8 8567 

Aphelion distance.. 783545 The perihelion passage Sept. 

Perihelion distance 0*72595 ; { 13°43493 M.T. at Greenwich. 


The orbit of this comet is remarkable for the near approach it 
makes to the orbits of Venus, the Earth, and Jupiter. By Mr. 
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Plummer’s figures it appears that -in longitude 223°'g the comet 
is distant from the orbit of Jupiter only 0'145, a sufficient ex- 
planation of a probable cause of the short pegiod of revolution. 


‘THe GREAT COMET oF 1882,—TRe positions subjoirttd are 


extracted from an ephemeris publishefl by Herr Stechert,, ‘of | 


Berlin (Astvox, Nach. No, 2486), and founded upon the elliptical 
elements of Dr. Kreutz :-— Ea T 
; At Berlin Midnight 


Fight Ascension. Declnation. Distance from 

hms j Earth, Sun. 

February 8... 6 1,57 4. -20 5°8 .. 2'412 ... 3'098 
I0. 6 O17.. 19345 

"12... 5 5846.. 19 37 .. 2'506 ... 3'053 
14. 5 57 25. I8 33°4 

16 m 5 5612... 18 3'6 .. 2'602 .., 3°118 
18... 5 55 8 17 94°4 

20 .. 5 54 13 -17 57 «. 2°700 ... 3'172 


ASTRONOMICAL TELE@QAMS.—Mr, Spencer F, Baird, Secre- 
tary of the- Smithsonian Institution, notifies that arrangements 
have been completed with the Director of the Harvard College 
Observatory fgr conducting the system of telegraphic announce- 
ments of astronamical discoveries, which was established by the 
Institution in 1873, and that henceforward the American centre 
of reception and distribution of telegrams will be ‘‘ The Harvard 
College Observatory, Cambridge, Massachusetts,” ‘to which all 
astronomical telegrams should in future be sent. 

a £ 


THE MATTER OF SPACE 


OF late yearsthere has been a growing tendency towards the 
belief that matter is present everywhere throughout the 
universe, as well in interstitial space as in the bodies of the spheres, 
Yet an older hypothesis is still widely held. The phenomena of 
light seem to require some substantial medium in space, but this 
substance has been viewed as specifically distinct from matter, 
_and named ether. Another class of thinkers has devised still 
another species of substance. ‘This is required to meet the 
demands of the new gravitation hypothesis; and consists of 
excessively minute particles; moving with intense speed, and 
pressing vigorously on the larger and slower particles of matter. 
n the past still other species of substance were imagined ; heat, 
electricity, etc., were each ascribed to a specifically distinct 
substance. - 

Now; however, the tide has turned, and the inclination is to 
beleve in only a single form of substance. There “are, of 
course, countles¢ distinct conditions produced by the aggregations 
of substance, and variations from simplicity to co uplexity, but 
this may not necessarily TeQuire more than a single kind of 
basic particle, or whatever we may call it. 
contents of spare are similar in constitution*to the matter of 
the spheres, therr state of existence must be much more simpli- 
fied. łn the spheres we have matter ranging from the simple 
elementary gases of the atmosphere, through the complex 
mineral compounds of the solid surface, to the highly com- 
pounded organic molecules, In outer space the variation is 
probably in-the opposite direction, and substance may exist 
there in a condition much more highly disintegrated thin the 
atmospheric gases. This view is not held by all theorists. Dr, 
Siemens argues that space holds molecules of considerable 
intricacy, comprising certain terrestrial elements, and their 
simpler compounds; as to the contents of space we know that 
there are very numerous solid magses, some of considerable size, 
others minute, and possibly ranging through many degrees from 
the largest tə the minutest. Yet these really occupy but an 
inconsiderable portion of space, and appasently originated in 
solar or planetary orbs, 

Such is, briefly stated, the state of knowledge and of hypo- 
thesis concerning the substantial contents of space, We need 

~ but add the uncertain reasons for arguing the presence of a 
resisting medium in space, and the necessity of a highly elastic 
condition of the light-conducting šubstance, to exhaust the 
subject so far as-yet pursued. 

It is held by some that the gravitation energy of the suns and 
planets 1s sufficiently great to sweep space of all cgntizguou$ 
material particles, except those solid masses which are saved 
from this fate by the vigour of their orbital motions, The 
atmospheres of suns and planets are retained with an energy 
very greatly im excess of théir reverse energy of molecular 
motion, and therefore it is quite impossible that any_of this 
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material should escape into space, or that [any similarly-con- 
ditioned material should exist contiguous to the spheres without 
being forced to become atmospheric matier. yThe centrifugal 
energy of the earth’s atmosphere at the equator is only y of 
that necessary tu overcome gravity. ‘The molecules of the 


' atmogphere have alsa a vigour of heat vibration about equal to 


their centrifugal energy. Hence the resisting energy of these 
molecules is far below the gravitative energy, and they are 
vigorously held. tá 

' The question of the possible existence of gravitating matter in 
interspheral space depends strictly upon that of its metor energy. 
If the momentum of any particle, or of the whole sum of 
particles, be insufficient to constitute a centrifugal energy equal 
or superior to the centripetal energy of gravitation, then the 
material contents of spage must inevitably be drawn into the 
attracting spheres, as atmospheric substance, and space be 
denuded of matter. If, cn the contrary, the centrifugal energy 
of these paiticles be sufficient to resist gravitation, they will 
remain free, and space contimue peopled by matter. 

Such gravitative particles, wherever existing in space, could 
not be for an instant’ free from the influence of spheral attraction 
whatever their energy of motion. If this energy be too small, 
they must be related to the spheres as falling bodies, and must 
become atmospheric matter. If the two opposite energies be 
equal, they must be rélated to the spheres as planetary bodies, 
and circle in fixed orbits around the centre of attraction, If 
the centrifugal energy bein excess they must assume the con- 
dition of independent cometary bodies, temporarily influenced 
but not permanently controlled by any sun, and wandering 
eternally through space. : 

Such are the three possible conditions of the material contents. 


“of space. If the first obtain, space must be deauded of matter ; 


if the second obtain, it will permanently contain matter in a 
partially elastic state; if the third obtain, it will permanently 
contain matter in a highly elastic state, since the pressure upon 
each other of the vigorously centrifugal particles must be great, 
and.may* be extreme. Of course no single particle could long 
retain its direction of motion, as related to any sphere, Con- 
stant impacts must constintly vary the directions of molecular 
motion, But the motion of each particle is successively trans- 
ferred to a long series of particles, and thus is virtually continued 
in force and direction. Each motion pursues its course 
independently, though not as affecting. any fixed particle of 
matter, and each particle aids in the progression of a vast 
network of motions, -proceeding in every direction throughout 
the universe. Thus each particle, though not actually changiag 
its place, may have motor relations which extead in every 
direction to the utmost extremes of space. Iris a node in an 
interminable network of motions, and its incessant leaps through- 
out the limits of its marrow space are each part of a long motor 
line, which affects successively myriads of particles. So far as 
the energy of gravitation is concerned the effect upon this 
incessantly ‘transferred motion is precisely the same as if the 
motion was confined to a single particle. If it lack energy the 
motion will be a falling one; if it equal the gravitative energy 
it will form a closed orbit. If it exceed the gravitative energy 
it will form an open curve, and be only temporarily controlled 
by any sphere, ` 

In this interchange of motor -energy certain particles may 
continually decrease in vigour of motion, ang if near solar orbs 
may be-drawn in as atmospheric matter. But they can only lose 


-motion by transferring it to others, which would in consequence 


become more independent qf gravity. The sum of motor 
energies in the universe must persist unchanged, and themggre- 
gation of atmospheric substance around any planet must cause 
an outflow of motor energy which will increase the motor vigour 
In such a case the height of atmosphere 


in any sphere will depend, partly on the attractive,vigour af the 


) sphere, and partly on the average motor vigour of the whole sum 


of matter, Every contraction and loss of motor energy by any 
portion of matter will increase the motor energy of remaining 
matter, and a fixed limi: to the atmospheric control of every 
sphere must result, since in the outer layers of its atmosphere 
the centrifugal energy of molecular motion must increase until 


it equals the energy of gravitation. 


Can we arrive at any conclusion as to which of the three 
possibla conditions above considered really exists? If so we can 
answer the question as to the existence of matter asa constant 
spage, and also reach some conclusions as to the 
character of its motor conditions, 

. : 
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There is one line of thought which seems to lead to a settle- 
ment of this question, If the nebular hypothesis of the 
formation of a systems be accepted as true, either wholly 
or partly, there can be no doubt as to the interspheral status 
of metter, The conditfons of nebular aggregation indisputably 
settle it, 

This hypothesis holds that the matter now concentrated into 
suns and planets was once more widely disseminated, so that 
the subst&nce of each sphere occupied a very considerable extent 
of space. It even declares that the matter of the solar system 
was a nebulous cloud, extending far beyond the present limits 
of that system. From this original condition the existing con- 
dition of the spheres has arisen, through a continued concentration 
of matter. But this concentration was constantly opposed by 
the heat energy of the particles, or, jn other words, by their 
centrifugal momentum, This momentum could be only got rid 
of by a redistribution of motor energy. If, for illustration, the 
average momentum of the particles of the nebula was just 
equivalent to their gravitative energy, then a portion of this 
energy must radiate or be conducted outwards ere the internal 
particles could be held prisoners by gravitation. The loss of 
momentum inwardly must be correlated with an increase of 
momentum outwardly, . i 

This is a necessary consequence of the heat relations of matter, 
As substance condenses its capacity for heat decreases, and its 
temperature rises, hence a difference of temperature must con- 
stantly have arisen between the denser and the rarer portions of 
the nebulous mass, and equality of temperature could be restored 
only by heat radiation, This radiation still continues, and 
must continue until condensation ceases, and the temperatures of 
the spheres and space become equalised, but this is equivalent to 
declaring that'as the particles of the spheres decrease in heat 
momentum those of interspheral space increase, and if originally 
the centrifugal and centripetal energies of matter approached 
equality, they must become unequal, centripetal energy becoming 
in excess in spheral matter, centrifugal energy in the matter of 
space, Thus, as a portion of the originally widely distributed 
nebulous matter lost its heat, and became permanently fixed in 
place by gravitative attraction, another portion gained heat, 
became still more independent of gravity, and assumed a state 
of greater nebulous diffusion than originally. The condensing 
spheres only denuded space of a portion of the matter which it 
formerly held, and left the remainder more thinly distributed 
than before, The spheres, in their concentration, have emitted, 
and are emitting, a vast energy of motion. This motor energy 
yet exists in space as a motion of the particles of matter, which 
therefore press upon each other, or seek to extend their limits, 
with increasing vigour, so that the elasticity of iinterspheral matter 
is constantly increasing. 

It might be hastily imagined that such an excess of heat vigour 
in the matter of space over that of the spheres should declare 
itself in temperature. But it must be remembered that temper- 
ature is no measure of the absolute heat contents of matter. 

Condensation increases, rarefaction decreases, temperature 
with no necessary change in absolute heat contents, The 
expression ‘‘ fire mist,” so often applied to the matter of uncon- 
densed nebule, gives a very erroneous impression. ‘The matter 
of the solar system nebula, though containing a high degree of 
absolute heat, was probably of low temperature, Its great 
rarity must certainly have greatly decreased its temperature, As 
a differentiation in this matter took place, one portion becoming 
condensed, another portion more rarefied, the former must have 
increased, the latter decreased, ingemperature. Eventually the 
extreme condensation of one portion of this matter, and rare- 
* faction of another, caused an extreme difference in temperature. 
An excessive radiation from the spheres to space has taken place 
in consequence, the absolute heat of the former constantly 
decrgasing and that of the latter increasing, But the difference 
in temperature still continues great, the mfluence producing it 
acting much more rapidly than the influence tending to obliterate 
it. Eventually an equality of temperatures may be produced, 
but only by the production of a very considerable inequality of 
absolute heat. This must be the final result of spheral conden- 
sation and nebulous rarefaction of exterior matter; namely, 
equalization of temperature, with a change from the original 
homogeniety to a great hetercgeniety of heat contents. 

But we are again brought back to the question of the motor 
energies of matter. Are they sufficiently great_to enable a 
portion of this matter, when reinforced in mofor energy by 








remain free in space? Undoubtedly so, and much greater than 
would be ‘imply requisite for the purpose, since we find the 
matter of the planets, after their immense losses by radiation, 
still possessed of a considerable excess of motor energy. The 
earth, for instance, has gn orbital motion sufficient to maintain 
it at a con:iderable distance from the sun. But the motion of 
the earth is but the combined motion of its molecules. ‘This 
motion once existed as independer.t molecular motion, which in 
time, under the influence of gravily, became dependent mole- 
cular motion, We have alrefdy spoken of the fact that the 
particles of space, in consequence of their heat motions, tend to 
dart off in straight lines of motion, except in so far as the 
gravitative attraction of spheres causes these lines to become 
curved, These lines of motion, so far as individual particles 
are concerned, are checked by the particles coming into contact 
with others, The motion, however, proceeds onwards, though 
it is carried by successive, instead of by single particles, If, 
however, a number of particles pove in company in the same 
direction, they may move much further as individua]s, before 
transferring their ‘energies. And“if an immense mass of 
particles come to thus move in company their individual excur- 
sions may be indefinitely extended. The lines of potion, instead 
of being continued by successive particles, are continued by the 
same particles, and molecular motion becomess mass motion, 
The motion of terrestrial molecules, in their revolution around 
the sun, resemble those of the molecules in Prof, Brooks vacuum 
tubes, constituting his ‘‘fourth state of matter.” 

Now the degree of resistance of sugh & mass to centripetal 
energy will indicate the degree of resistance of the original uncom- 
bined molecules, In the earth the motion of the molecules, thus 
combined, yields a centrifugal energy sufficient to maintain the 
earth at its present distance from the sun. But this is only a 
portion of its molecular energies, Its molecules possess 
considerable independent motion, and form nodes in hnes of 
radiation that extend in every direction. They have also lost a 
great vigour of motion by radiation to space, It follows that the 
original momentum of these molecules must have constituted 
a centrifugal vigour greatly in excess of their centripetal vigour, ` 
It secondaril follows that the momentum of those molecules of 
the nebula which still exist in space, augmented as it has been by 
radiations from the spheres, yields a very energetic excess of centri- 
fugal vigour. Many of the comets have a centrifugal energy in 
excess of the centripetal energy of the sun, yet this represents only 
a fraction of the energy of their molecules, and a much smaller 
fraction of the energy of the material particles of space. 

The combination of the centrifugal energies of terrestrial 
‘particles is due to the fact of a secondary centre of gravity 
having keen formed. The heat velocity of its particles, in 
excess of that displayed in their rewoMition around the sun, has 
«become partly a revolution around the earth’s axis, and is partly 
retained as heat vibration. But the heat velocity of the material 
particles of space is not thus secondarily employed. It is 
affected by the attraction of the sun, or of the nearest sphere ; 
but evidently, from the considerafions above taken, this 
attraction cannot be sufficient to over-balance thé centrifugal 
energy and cause atmospheric aggregation or even to cause 
orbital revolution. The particles must have energy suffi- 
cient to make them independent of spheral ‘gravity. Their 
straight lines of motion must become to some degree curved in 
response to gravity, but cannot become closed curves. Instéad 
ef becoming plaaetary, they remain cometary lines, of very 
open orbit, For if we imagine the earth to be suddenly 
restored to its nebulous condition, or its particles to be set free 
in space, they would possess a Ye'ocity of motion much in excess 
of the earth’s orbital velocity. Hence they could not be con- 
trolled by the sun., The existing particles of space possess a 
still much greater velocity, and are therefore much more free 
from gravitative control. 

Certain necessary results of this condition have been con- 
sidered. ‘The lines of centrifugal motion in space are not con. 
fined to single particles as in the earth, but are transferred from 
particle to particle. The effect, however, is precisely the same ; 
this motion of successive particles is in no respect different in 
effect from what we would have if a single particle were free to 
move in the same direction, Each particle moves a certain 
distance,” and then transfers its motion in that direction to 
another. But it immediately pursues some other direction of 
motion in response to impact, and this aids in the progressive 
movement of mnumerable hnes of motor energy. The great 


radiations from the spheres, to defy gravitative attraction and, °| centrifugal vigour of these motions must cause an energetic com- 
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pressing influence upon interspheral matter, and thus produce 
an elast'city, sufficient perhaps for the requiremefits of light 
radiation. ne a ag : 

The lines of motion thus transferred through space cagnot be 
unyarying in their orbital directions, ature knows no great or 
small in her, processes, and each movirg particle of the free 
matter of space is contiolled by the same principles which 
contro} the motions of a planet. It % subject to perturbations 
from lateral attractions, similar to those which draw_ planets 
and comets out of their orbit8, and completely change the 
orbit of the latter. And its impacts with other particles yield 
effects such as: would arise in impacts between planets of 
oppositely moving systems, Action and reaction are equal, in 
this as if every case. The orbit and the speed of a line of 
motion may be changed through impactor attractive resistance, : 
but only by its causing an opposite change in some other line. 
Thus the lines of motor energy refetted to are not unvarying in 
speed and direction, but are gmvarying in their sum of corre- 
lated spgeds and directigns, The variations which take place 
in the orbits of spheres afd comets through attractive pertur- 
bation, and the:greater. variations which would take place did 
„spheres comg frequently, into contact, are precisely similar to 
those which must occur in the case of interspheral particles, and 
any change inethe direction of one orb,t is balanced by an equal 
opposite change.in the direction of another orbit,the balance of 
motor direction and energy in nature being exactly preserved. 

If such a line of motion pursues a cometary ellipse and enters 
the atmosphere of a plębe, it must be affected by friction pre- 
cisely as if the line of moving particles were a single particle, or 
„a minute comet. It might be obliterated by friction or resistance, 
as the orbital motion of a falling body is obliterated. But this 
obliteration,is really caused by the opposing energy of opposite 
lines of molecular motion. The single line of motion may be 
distributed into a thousand lines differing in direction, but the 
component of these thousand lines must agree with the original 

ine, ` 

The transfer of motion from particle to particle here indicated 
may take place. through attractive resistance as well as through im- 
pact resistance. The original disintegration of the matter of space 
must have increased, as spheral condensation denuded space of 
much of its material, and as radiation from the spheres increased 
its motor energy. If matter thus divided up into smaller and 
smaller particles, these may have continued as closely contiguaus 
in space as are the molecules of spheral atmospheres. In such 
a case they may present the conditions of excessive rarity so far 
as weight of matter is concerned ; of close cantiguity of particles, 
sufficient to ‘permit the exercise of attractive energy ; of great 
compression, through their vigour of centrifugal motion, and of 
intense elastic resistanc# te compression. These are the con- 
ditions necessary for the transfer of the radiations of light and 
heat. In these radiatures motion is conveyed through space by 
transfer of vibratory motions, not of impacts The vibrating 
particle swings between lateral chains of attraction, and causes a 
like transverse -swing ih-successive particles with which it is 
Attractively*connected. Greater energy here causes only greater 
width, of vibration, not greater rapidity of transfer, The latter 
depends only on the elasticity of the matter concerned. Impact 
transfer of motion, ‘on the contrary, must differ in speed with 
every differencein vigour, It is transferred by the motions of 
what we know as local heat, similar to the incessantly varied 
heat motions of gaseous matter. As the particles are unvarying 
in weight, increased momentum can be gained only by increased. 
rapidity of motion, and the lines of :motion thus transferred 
through space vary in speed “vith every variation in vigour, 
Every motion, of every particle of matter, is really a minute 
portion of an orbit, which represents that of a falling body, of 
arplanet, or of a comet, according to its rapidity. Though the 
‘momentum affects successive particles of matter the orbit is can- 
tinous, except fo the extent that it is varied by perturbations 
through attraction and impact. ne : 3 

Wherever any infiuence aids a translation of interspheral matter 
—causes a wind to blow through space—the lines of motion con- 
tinue to be conveye@ by the same particles, ‘The orbital motions 
of the spheres are such winds through space ; minor aggregations 
of moving matter may enter the etmosphere of the sun or other 
globes. But na atmosphere can become permanently increased 
in this manner; such masses, checked by friction, must yield 
motion, which flows outward. The centrifugal energy of. the 
molecules of the external atmosphere is thereby increased, and 
the gain of matter must be balanced by an equal escape of 





matter at that critical atmospheric limit where centrifugal and 
centripetal energies are in balance. But any such fall of inter- 
spheral matter must aid the radiant emissions gf the sun. Its loss 
of proper motion, its high degree of absolute heat, its increased 
temperature through condensation, and tts consequent radiation, 
would make. it a source of solar heat. Any such comet 
matter-must form par: of “The Fuel of the Sun.” j 
. Philadelphia, U.S. CHARLES Morais 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 


‘THE Annual General Meeting of this Institution was held on 

January 25 and 26, at the Institution of Civil Engineers, 
Great George Street; and the papers.read were of unusual 
interest, from a scientific point of view, for a society whose 
aims are so distinctly practical. As it was pointed out by- the 
president, Mr. Westmacott, three out of the five papers on the 
list were contributed by professors of science, and dealt with 
aspects more or les$ theoretical of the subjects treated upon. 
This forms, in fact, an additional instance of the way in which 
the old barriers between theory and practice are breaking down, 
and it is everywhere bec ming recognised that neither can flourish 
without the aid of the other. 

The first two -papers, though quite independent, were both 
evolved, as it were, out of the same subject, namely, the research 
which the Institution has for some time been carrying on into the 
properties of hardened and unhardened steel. The first of these 
is an inderint report by Prof, Abel, C.B., F.R.S., on the present 
stage of his experiments relating to the condition in which car- 
bon exists in steel, Preliminary trials had shown that the treat- 
ment of steel and iron by a chromic acid solution (produced by 
mixing a solution of potassium bichromate, saturated in the 
cold, with one-twentieth of its volume of pure concentrated sul- 
phuric acid) gave great promise of success in detecting the 
chemical differences existing in the same steel, according to the 
treatment to which it has been subjected. When cold—rolled, 
and annealed steel was thus treated, it yielded considerable 
amounts of an insoluble residue, consisting of black span; ly | 
particles, strongly attracted by the magnet, and presenting the 
characteristics of a true carbide, to which was assigned provision- 
ally the formula Fe,C;. With hardened steel, on the other 
hand, but a small quantity of such particles were obtained, 
mixed with a lighter sediment; and the total residue contained 
only about one-sixth the carbon in the original steel, whereas in the 
annealed samples nearly all the original carbon was detected in the 
residue. The theory to which this points clearly is that in soft 
steel the carbon exists in a state of chemical combination, forming 
a carbide which is disseminated as a separate body through the 
mass of the iron ; but that in hard steel this combination is dis- 
solved, and the carbon exists in its pure form, either merely in 
mechanical admixture, as in the case of grey cast7iron, or in that 
peculiar and not very well understood form.of association 
which metallurgists term an alloy. It would follow that the 
process of tempering, or rapid cooling, does not leave time for 
the complete formation of the carbide, and that in tempered 
steel all or some of the carbon still survives in its free or alloyed 
condition. ; : r 

The fresh experiments described by Prof, Abel give, on the 
whole, great, support to this theory. Foe preparations were 
made of steel dissolved in chromic acid solution made as above, 
but of diflerent degress of strength. In the last only, where the 
strength was very high, wer®the results different, showjng that 
the carbide had not been able to resist the oxidising effects of 
the solntion.- In the others, a considerable deposit was found, 
which, after bemg kept for several days, first in the original and 
afterwards in a fresh solution, was washed and dried, and then 
analysed, Another portion of the same was treated witf®ehlor- 
hydric acid, in order to ascertain what proportion would be 
converted into hydrocarbon. When this proportion was de- 
ducted from the whole, the remainder showed a most remarkable 
uniformity of composition, the percentages of carbon in three 
experiments being 5'93, 5°94, and 6°00 respectively. It seems 
evident that we have here a definite compound, to which Prof, 
Abel gives the formula Fe,C, The deviations from this exact 
composition he accounts for by the presence of a certain amount 
of wafer, indicating that a carbo-hydrate had been formed, pro- 
bably as a r@sult of the action on the carbide first separated, 

Prof, Hugifes’s paper, which was illustrated by a series of very 
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striking and elegant experiments, performed with the simplest 
apparatus, may be considered, in its result, as the complement 
of Prof, Abel’s. The latter goes to show that in soft steel the car- 
bon is present as achemical compound, which is dissolved by hard- 
ening ; the former, thabin hard steel the carbon is present as an 
alloy, varying with the temper. Between the two, we seem to 
reach the threshold of a complete theory. They approach the 
subject, however, from different sides, Prof, Hughes’s work being 
purely electrical, Prof. Abel’s purely chemical; and this makes 
their convergence the more important. Finding that the induc- 
tion balance was equally sensitive to molecular and to chemical 
changes, in the metals tested, Prof. Hughes set himself to devise 
an instrument by which to examine the former class of pheno- 
mena by themselves, A wire forming the core of an ordinary 
magnetic coil, and capable of being shifted, twisted, &c., as 
desired, ‘supplies what he requires. The coil is joined to a 
galvanometer, or, better still, to a telephone; the wire is joined 
to a battery, and currents are sent through it. So long as the 
wire is.at right angles to the coil, no effect 1s produced; but if 
we set it at an angle to the coil, sounds are instantly heard, 
betokening the presence of induced current$*in the coil. This is 
the ordinary effect of electro-magnetic induction, as discovered 
by Faraday. Now, instead of shifting the wire, let us give it a 
slight twist, say of 40° : the sounds are instantly heard as before, 
and we detect induced currents, which are positive for right-hand 
torsion, negative for left-hand torsion. Prof. Hughes’s explanation 
of this.is that the molecules of the wire, which he regards as so 
many separate magnets, have been given a twist round the axis, 
and thus set at an angle to the coiJ, just as the whole wire was 
by the shifting in the first case. Now let us twist the wire still 
further, even to several complete turns, No greater strength of 
current is observed, showing that the angle once given to the 
molecules is not exceeded, and that the subsequent torsion is of 
the wire as a whole. Approach to the wne, thus twisted, one 
pole of a natural magnet, laid parallel to the wire: the sounds 
cease, indicating that the ma_netism has spun the -molecules 
back again into their original directions, Approach the magnet 
atright angles to the wire: the current returns to zero while it 
is still two inches distant, and when it is in contact there is a 
reversed current, which is then at its maximum. Lastly, 
removing the magnet, untwist the wire by some 40": the current 
returns to zero, showing that the molecular torsion has disap- 
peared, wbile the molar torsion remains almost the same as 
ore, : 

In all these effects the wire has been supposed to be of soft 
iron ; a remarkable difference appears when we turn to tempered 
steel, For we now fail to delect more than slight traces of 
molecular disturbance or rotation, no matter how many turns we 
give to the wire. Thus, whereas in the iron we appear to have 
great molecular freedom, with steel we have almost complete 
molecular rigidity. But this molecular rigidity is found to obtain 
also in all alloys of steel which have been tested— e.g, magnetic 
oxide, iron and sulphur, iron and tungsten, &c. Hence we draw 
the conclusion that tempered steel is likewise an alloy, the 
associated elements in this case being, of course, iron and 
carbon, - 

The above is the essential part of this striking paper ; but 
the 'same` idea of molecular freedom and rigidity was illustrated 
by other examples, Thus, if a tube nearly filled with iron filings 
be magnetised, the magnetism, though permanent so long as the 
tube is still, is remo¥ed in an instant by shaking, or even by 
turning the tube gently, so that the filings roll over each other, 

‘If, however, we pour in any viscous liquid, the magnetism can 
indeed þe imparted, but it cannot Pe mechanically removed : the 
filings are no longer able to revolve back into their former posi- 
tions., Again, we may magnetise an iron and a steel wire to the 
same degree, and.then give each a slight pull to set it in vibra- 
tion ; it will be found that almost the whole of the magnetism 
has fltappearetl in the iron, while it is scarcely affected in the 
steel. By such illustrations the remarkable physical dinerences 
thus shown to exist between iron and steel were-brought very 
clearly home to the audience; and whether they accepted or not 
the theoretical explanation, they could not fail to recognise the 
cragestive and practical character of the facts thus put before 
them, 

The third paper on the list, by Mr. Chas, Ccchrane, was a 
sequel to one read by the same author at the Leeds meeting of 
the Institution, and dealt with Blast-Furnace working, with 
special reference to the analysis of the escaping oMses. It was 








governed by three conditions ; (1) the temperature of the blast; 
(2) that of the escaping gases ; (3) the quantity of carbon which 
can be maintained gn the condition, once attained, of carbonic 
acid, ipstead of being re:transformed into carbonic oxide by 
absorption of carbon in the fuel. On the first two of these heads 
there is, of course, nothing new to be said; but they were 
illustrated by elaborate and valuable tables, giving, in units of 
fuel (C burnt to CO), (a) the heat carried iz by blast of à given 
weight and temperature, (b) the heat carried out by escaping 
gases of given weight and temperature, The third is dwelt on 
at some length; and tables are given, showing, for any given 
consumption of C per ton of pig, the ratto of CO, to CO in the 
escaping gases, first when all the CO}, once formed, is retained in 
that condition; and afterwards when $ cwt, I cwt., 14 cwt., 
&c., are afterwards reconverted into CO, or, as the author terms 
it, when a fransfer of 4 cwt, 1 cwt., &c., of C has taken place. 
From this is deduced the conclusion that the mere knowledge of 
the ratio of ‘CO, to CO in the escaping gases, as given ‘by 
analysis, is ureless to indicate whatJe really going @n in the 
furnace; because the same ratio may appertain to any different 
conditions, according to the amount of the transter which has 
taken place, from CO, back to CO. If, however, the consump- 
tion of carton per ton of pig-iron has been at the same time 
ascertained, then we are at once able to refer ehe case to its 
proper position ; and the knowledge of the ratio between the two 
cases enables us at once to see what amount of transfer has been 
going on, and what rrospect there is of effecting an improve- 
ment. It was further pointed out that ¢h€ main causes of this, 
injurious ve-conversion of CO, into CO were (1) the fact that 
the limestone, used as flux, contains a proportion of CO, which 
can only be evolved at a red beat, and therefore in contact with 
red-hot coke, which immediately gives up some of eits C to the 
evolved gases ; (2) the fact that the ore, especially in the larger 
pieces, does not get completely de-oxidised until it reaches the 
red-hot region, where the CO ascending in the furnace first 
unites with the oxygen in the ore to form CO,, and then absorbs 
another equivalent of C from the coke, so returning again to 
the condition of CO. Itis therefore suggested that both these 
sources of evil might be removed if (1) the limestone were cal- 
cined before entering the furnace, so as to have already parted 
with its oxygen, (2) the ironstone were broken up into pieces 
small enough to insure their decomposition in the higher parts of 
the furnace. Another means of accomplishing the latter result 
was to increare still further, if necessary, the height of furnaces. 
A sanguine estimate was made of the economy that would 
attend the application of these two -devices, which it was 
expected ‘might reach over 3 cwt. of coke per ton of pig-iron 
made. 

The value to ironmasters of the élborate tables annexed to 
the paper, and of the mode in which the problem of blast- 
furnace economy 4s presented, cannot but be very great; but 
grave doubts were expressed in the discu:sion, by Mr. I. 
Lowthian Bell, F.R.S., whether the, practical results -would 
answer the autbor’s expectations. As regards the use of cal- 
cined limestone, in particular, it was stated that it had already 
been tried, without effecting any economy, at least in large 
furnaces; the suggested reason being that the calcined lime, as 
soon as charged, re-absorbed CO, from the escapirg gases, and 
that although heat was no doubt disengaged in the process, 
yet this was too near the throat of the furnace to have any 
serious effect. Moreover it is to be remembered that the 
previous calcining of the limestone must itself require fuel, the 
amount of which must be dedugted from any apparent gain due 
to the absence of CO, in the lime within the furnace, 

The fourth and last paper which was read (one on Screw ` 
Shafts, by Prof. Greenhill, of Woolwich, bemg postponed for 
want of time) was by a Swiss engineer, Herr Wendelstein of 
Lucerne, and gave a good and clear account of the mechanical 
arrangements connected with the construction of the great tunnel 
under the St. Gothard, the longest in the world, These are 
beyond our scope ; ard the important questions of temperature 
and ventilation, though just touched upon, were reserved for a 
future communication, which will also déal with the railway 
approaches, It may be mentioned that the observations of Dr. 
Stapif, the official geologist at the St, Gothard, were stated to 
give as tHe rate of increase of heat in that locality, 2° C. per 100 
metres depth (1'1 Fahr. per roo feet); and that, if this igure be 
applied to the Simplon tunnel, as at present proposed to be 
made just above Brieg, the heat to be dealt with would reach the 


laid down at the outset that economy of fuel in bfast-furnaces is | very high figure of 47° C., or 116° Fabr. 
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THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE * 


“ITE January number of this well-knowngscientific periodical 
‘appears in ‘so new a form as ġo call for special enotice. 
Under the editorship of Prof. R. Lanwkester it has long sidce 
attained a very high standpoint among the high-class journals of 
Europe, but it wanted a little in igs general get-up to bring it to 
the very highest level of these, in dich details as size, paper, 
and illustrations. No doubt sych details are not to be taken 
for more than they are worth, and of late years it will be con- 
ceded by all thase whose opinion 1s worth having that the value 
of the contents of the quarterly numbers of the journal left it in a 
greit measure “independent of mere typographical superflutties. 
Sull it is’ very pleasant to find this eighty-ninth number of ‘the 
New Series so splendidly got up—its paper and type are such 
as we might expect to find associateq with some special mono-~' 
graph ; while the increased size (royal ostavo) enables the illas- 


tratioas ‘to be given on a scale quite up to anything we have, 


been acqistomed to in thayery first of the,German and French 
journals, Let us hope that the enterprise of both Editor and’ 
Publisher will meet with sufficient reward to enable them to con- 
tinue to showgwhat can be done in the way of a scientific journal 
in these countries. . i 
That`'the costents are worthy of such a shrine is beyond dis- 
pute. Never has Prof, Lankester issued a more important 
number of his journal, as a mere enumeration of the contents as 
follows will show. Dr, E. Klein, On the relation of Pathogenic 
“to Septic Bacteria, a8 idustrated by Anthrax cultivations, This 
paper relates to a most serious question: it is a model of fair 
and judicious criticism of the labours of others, and of skill in 
experimental details, Our space forbids an allu-ion to its con- 
clusions ; bat every medical man of any culture should read and 
re-read this memoir, Somewhere Claude Beraard has said,“ Now- 
adays every medical man ¢Ainks himself a physiologist.” Such 
would profit by-a perusal of this paper if they are able to under- 
stand its full significance, —E, B. Poulton, M. A., On the tongue of 
Perameles nasuta, with some suggestions as to the origin of taste- 
bulbs (Plate-1).—Dr. L. Elsberg, Plant-cells and living matter. 
~-F, O. Bowérz, M,A., Plasmolysis and its bearing upon the 
relations of cell-wall and protoplasm (Plate 8),—Prof. A. P. 
Thomas, The life-history of the Liver Fluke (Fasciola hepatica), 
(Plates 2 and 3); a most elaborate, complete, and beautifully 
illustrated monagraph.—W. F. R. Weldon, B.A,, Note on the 
early development of Lacerta muralis (Plates 4-6).—R. V. 
Willemoes-Suhm (the late), On a crustaceans larva, at one time 
supposed’to be the larva of Limulus (Plate 7).—A. G. Bourne, 
B.Sc., On Haplobranchus, a new genus of Capitobranchiate 
annelids (Plate: ġ). =E., Ray Lankester, M.A., and A. G. 
Bourne, B.Sc., The mutte structure of the lateral and the 
central eyes-of Scorpio and of Limulus (Plates ro~12). ‘The 
authors find, ih the essential agreement of fhe centra] eyes of 
Limulus with those of Scorpions, another important detail, 
which-confiims the opinion of Prof. Lankester, that the Scor- 
pions’and King Crabs are closely-allied nepreseatatives of ane 
class, the ‘Arachnida, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxrorp,—Dr. E. B, Tylor’s first lecture on Anthropology 
will take place on Thursday, February 15, at 2.30 p.m., at the 
large lecture roam at ‘the University Museum, not on Wednes- 
day; the 14th, -as previously #hnounced. The second lecture 
will be given at the same hour and place on Wednesday, the 21st. 

The voting- for ‘elected members”-of the new Boards of 
Faculties took place last Saturday. THe electors weré the 
Members of Convocation, authorised by the Colleges to teach in 
the subjects of the various faculties. Mathematics and Natural 
Science are included in gne faculty -that of Natural Science. 
As there are more college lecturers in Mathematics than in 
Natural Science, it was resolved at-a preliminary meeting of the 
electors to chooses five mathematicians and five teachers of 
Natural Science to occupy the ten places which were to be filled 
up. Ten names were then agreed upon, but at the formel 
meeting-another mathematician and another scientist®were pro- 
posed so that it became necessary ‘to vote. The ten names 
before agreed upon were those chogen, the mathematicians 
naturally heading the list. They are Messrs. YV. Esson, F.R.S., 
Merton, C. J. Faulkner, University, C. Leudesdorf, Pem- 





` 


broke, E. B. Elliott, Queen’s, and J. W, ‘Russell, Balliol, 
as representatives of mathematics; Messrs, R, E. Baynes, 
Christ Church, as a representative of Physics; Messrs, J. Watts, 
Merton, and A. G. Vernon Harcourt, F.R.&¢, “Christ Church, 
as representatives of Chemistry; and Messrs. E. B. Poulton, 
Keble,.and W. H. Jackson, New, as representatives of Biology. 
The Professors of Mathematics and Natural Science are ex 
oficio members of the Board. ; 
The Examiners for the Radcliffe Travelling Fellowship give 
notice that the examination will eommence at the Museum on 
February 13. , 
The Examiners for the Burdett-Coutts Geological Scholarship 
give notice that the examication will commence on February 12, 
The serious illness of Prof. Henry J. S. Smith is causing 
much anxiety in the University. ` 


CAMBRIDGE. —The sfndicate appointed to frame regulations 
on the subject of the degree of Doctor in Science or Letters 
report that they think it important that precautions should be 
taken to secure that whenever a degree in Science or Letters is 
granted, the provisions of the statute requiring that the candi- 
date shall have givail proof of distinction by some original con- 
tribution to the advancement of science or learning have been 
bond fide compjied- with ; but they think it undesirable to require 
from candidates any additional examination’ or special act or 
exercise. ' Considering that it is desirable to encourage the more 
distinguished’ graduates to turn their thoughts towards original 
work at a comparatively early age, and that it is-not uncommon 
for able men to be elected Fellows of the Royal Society at the 
age of thirty or thereabouts, the Syndicate are of ‘opinion that 
five years will be a sufficient interval between the degrees of 
M.A. and D.S. or D.L. The Syndicate think that’it is to be 
wished that some of the older graduates in Arts should proceed 
to their new degrees. They think that the probability of this 
would be increased if the seniority of all those who so proceed 
within a limited time were reserved to them, The Syndicate 
have'carefully considered the-difficulty which may arise from'the 
ambiguity.of the term ‘‘ Science.” They are of opinion that no 
regulations can be laid down drawing a clear line between 
claims for a degree in Science and claims for a degree in 
Letters, 

The Syndicate have drawn up a code of regulations to the 
effect of the above, The fee to be payable for the degree of 
either Doctor of Science or Letters to be 20/7, ` 

Candidates’ applications are to be sent to the Chairman of the 
Special Board of Studies with which their origmal contribution 
is most closely-connected, specifying the printed contribution or 
contributions for which the degree is sought. The application 
is-to be considered by a ‘committee, and the contributions re- 
ported on’by at least two persons, who may be members of the 
committee or not. Ifthe Special Board report in favour of the 
candidate, the General Board of Studies is to have a voice in the 


matter, and if they approve, the Vice-Chancellor is to publish 


the name as approved, i 

a following are nominated Electors to the Professorships 
named :— 

Chemistry.—Professors A. W. Williamson, Lord Rayleigh, 
Dewar, Frankland; Doctors Phear (Emmanuel College), and 
Ferrers (Caius), Prof, Fuller (of Aberdeen), and Mr. ,Coutts 
Trotter, 

Jacksonian of ‘Natural Philosophy.—Professors A. W. Wik 
liamson, G. G. Stokes, G. D. Liveing,*Dr, Hugo Muller, 
F.R.S., Dr. M. Foster, Mr. P. T. Main, Prof. Fuller (Aber- 
deen), and Mr. Coutts Trotter, - 

Cavendish of Experimefftal Physics.—Sir W. R.e Grove, 
Prof. G. G. Stokes, G. H. Darwin, Sir W. Thomson, R. B. 
Clifton, G. D.-Liyeing, James Stuart, and Mr. W, D. Niven. 

The Smith’s Mathematical Prizes are awarded to Messrs, 
Welsh, Jesus College (1), and Turner, Trinity, College (de, 

The Balfour Fund now amounts to about 41307., in addition 
to the 4000/. contributed by his relatives and by Dr, Foster. + 


Durine last year there entered at the University of Upsala 
330 students. In 1831, the number was 312; in 1880, 263 ; in 
1879, 259; in 1878; 243. 








SCIENTIFIC SERIALS 


Fotrnal de Physigue, January, 1883.—On the metallic gra- 
tings of Mr.@Rowland, by M. Mascart.—Aéseemé of experiments 
made at the Exhibition of Electricity, on magneto- and dynamo- 
° 
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electric machines, and on electric lights, by M. Potier.—On 
electric shadows and on various connected phenomena, by M. 
Righi.—On the surface of the wave, by M. Doyen.—-Demons- 
tration of the priņgiple of Archimedes for bodies immersed in 
various gases, by M, Terquem.- , i 


Aiti della R. Accademia dei Lincei, Transunti, Vol. xvi., 
fase. 1.—On attenuation of the carbuncular virus, by S. Pegon- 
cito.—On the tenacity of the carbuncular virus in its forms of 
spores, or of Bacillus anthracis, by the same —On the presence 
of yttriun? in the sphene of syenite ‘of Biellese, by S. Cossa.— 
New Sicilian fungi, by Srs. Passerini and Beltiami.—-On some 
unpublished propositions of Fermat, by M. Henry.—On the 
action of chloride of cyanogen on the potassic compound of 
pyrrol, by Srs, Ciamician, and Dennstedt, 

Vol. xvii. Fasc. 2.—On a class of triple systems of orthogonal 
surface, by S. Bianchi.—Observations.of the Venus transit at 
the Observatory of Campidoglio, by $. Respighi--Reports on 
prize competitions, 

Reale Mstituto Lombardo di Scienze e Lettere, Rendiconti. 
Vol. xv, Fase. xvii.—On compensatory hypertrophy of the 
kidneys, by S. Gelgi.—On drunkenness in MẸlan (continued), by 
_S. Verga. 

Fasc. xix.—Prof, Giacci’s ‘Fundamental theorem in the 
theory of the canonical equations of motion,” by S% Morera.—On 
drunkenness in Milan (continued), by S. Verga.—On olivil and 
some of its transformations, by Srs. Korner and Carnelutti.— 
Congenital pachydactyha from a psychical impression in the 
mother, by S. Scarenzio,—Observation of the transit of Venus 
at the Royal Observatory of Brera, on December 6, 1881, by S. 
Schiaparelli.—-Bacteria of anthrax in the foetus of a heifer that 
died of the disease, by S. Sangalli. Discussion with S, Golgi. 








SOCIETIES AND ACADEMIES 
LONDON À 

Royal Society, February 1.—‘‘On the Affinities of Thyla- 
coleo,” by Prof, Owen, C.B., F.R.S., &c.—Since the appear- 
ance of Part IV. of the ‘Fossil Mammals of Australia” in the 
Philosophical. Transactions for 1871, the author has omitted no 
opportunity of promoting the acquisition of additional evidences, 
The application of a grant by the Legislature of New South 
Wales, in aid of further exploration of the Limestone Caverns 
in Wellington Valley, having been confided to Ed. P. Ramsay, 
F.L.S., the results have furnished the author with additional 
evidences, including those which form the subject of the present 
communication. Aftera brief exposition of the state of the ques- 
tion at the date of the previous paper, a description is given of 
the complete dentition of the upper and lower jaws of amature 
marsupial lion. This is followed by descriptions of the anti- 
brachial bones and ungual phalanges of the same extinct animal, 
the characters of those parts of the skeleton being compared with 


the same parts in feline mammals and in the existing kinds of. 


diprotodont marsupials. The paper concludes with a description 
of an entire mandible ; and the conclusions to be drawn from the 
shape and position of the articular condyles, which harmonise 
with those deducible from fragmentary fossils previously de- 
scribed, go nearly to complete the reconstruction of what the 
author deems to be the most extraordinary of the extinct pouched 
quadrupeds of Australia. - 

The paper was acgompanied by drawings of the natural size 
of the fossils described. f: 

In the ‘subsequent discussion the author remarked on the cor- 
respondence of spælean phenomena, the proportion of the remains 
of the okl British lion in bane caves of this country being paral- 
leled by that of the Australian carnivore in the antipodean caves, 
They were the retreat of the destroyer in both localities ; and the 
fragmentary, gnawed condition of the remains of the prey, with. 
usual ganmaturity of the captured kangaroos of great size, the 
Diprotodon australis, £g., afforded an instructive analogy. 

“ Preliminary Note on a Theory ef Magnetism based upon 
New Experimental Researches.” By Prof. D, E. Hughes, 
F.R.S. - 

In the year 1879 (Proc. Roy. Soc., vol. xxix. p. 56, 1879) I 
communicated to the Royal Society a paper ‘‘ On an Induction 
Cwrents Balance and Experimental Researches made therewith.” 
I continued my researches into the molecular construction of 
metallic bodies, and communicated the results then obtained in 
three separate, papers (Prec. Roy. Soc., vol. xxxi. p. $255 vol. 
xxxii, pp. 25, 213, 1881) bearing upon molecular myignetism. 
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To investigate the moleculdr construction of magnets, required 
again special forms of apparatus, and I have since been engaged 
upon these, And the researches which they have enabled me to 

ollow, : 

From numerous Tesearches I have gradually formed a theory 
of „magnetism entirely Qased upon experimental results, and 
these have led me to the following conclusions :— 

_ 4, That each molecule of q piece of iron, steel, or other 
magnetic metal is a separate and independent magnet, having its , 
two poles and distribution of magnetic polarity exactly the same 
as its total evident magnetism When noticed upon a steel bar- 
magnet, 

2, That each molecule, or its polarity, ean be rotated in either 
direction upon its axis by torsion, stress, or by physical forces, 
such as magnetism and electricity, . 

. 3. That the inherent polarity or magnetism of each molecule 
is a constant quantity like gravity; that it can neither be 
augmented nor destroyed, ° 

4. That when we have externg] neutrality, or no apparent 
magnetism, the molecules, or their polagines, arrange thgmselves 
so as to satisfy theirnutual attractioffby the shortest path, and 
thus form a complete closed circuit of attraction. ° 

5. That when magnetism becomes evident, the molecules or 
their polarities have all rotated symmetrically in a given direction, 
producing a north pole if rotated in this direction sas regards the 
piece of steel, ora south pole if rotated in the opposite direction.. 
Also, that in‘ evident magnetism, we have still a symmetrical ' 
arrangement, but one whose circles of attraction are not > 
completed except through an external, armature joining both 
poles, 

The experimental evidences of the above theory are extremely 
numerous, and appear so conclusive, that I have ventured upon 
formulating the restilts in the above theory, - è 

I hope ina few weeks to bring before the Royal Society the 
experimental evidence which’ has led me to the conclusions I 
have named; conclusions which have not been arrived at 
hastily, but from a Jong series of research upon the molecular 
construction of magnetism now extending over several years, 


Linnean Society, January -18,—-Sir John Lubbock, Bart., 
F.R.S., president, in the chair.—E. As L. Batters, A. J 
Burrows, E. F. Cooper, Prof. J. A. Harker, and G. Lewis, 
were elected Fellows of the Society.—Mr. H. Grooves called: 
attention to a specimen of Ranunculus ophioglossifolius obtained ` 
in Hampshire, and therefore new to Britain—There was 
exhibited, on behalf of Mr. Jas. Romanis, a live specimen of 
Pieris Rape, which had been found fluttering on the window of 
shis house a few days previously.—A paper was read on-the fall 
of branchlets in the aspen (Populus tremula) by Samuel G, 
Shattock. -He shows that in this tree end some few others—in 
contradiction to the majority of exogenous trees—a process takes 
place termed ‘‘cladoptopsis” by the Rev. M. J. Berkeley 
many years ago, In the small branchlets only disarticula- 
tion is effected by a swollen ring of corky tissue gt the 
base, somewhat'as in the ordinary fall of leaves.x—Mr, A. G, 
Bourne gave a contribution on the anatomy of*Polynoina, 
pointing out that the Polynoe grubiana, wery common in the 
Mediterranean, is only a variety of the P. clava, Montague, 
of our own coasts, The latter itself has certain constant cha- 
racteristics, and others much more variable.—Prof. P. Martin 
Duncan read his observations on the Madreporaria, fam. Fungi- 
dæy with special reference to the hard structures. Edwards and 
Haime described the synapticula as constituting an essential 
family structure, and also the absence of endothecal dissepi- 
ments, Dr. Duncan describes ¢hat the ridges of the continuous 
synapticula with canals between them is limited by solid and 
also perforate septa, and he delineates the structures, The 
synapticula are showh to have no relation to the ornamentation 
on the ridges of the septa. The basal wall is shown to be of 
synapticular origin, and the foramina in it to relate to the growth 
of these binding structures. E 


Physical Society, January 27.—Prof, Clifton, president, in 
the chair.—New ‚Member, Mr. Hugh E. Harrison.—~Prof. G. 
Carey Foster read a paper on the determirfation of the chm, in 
which he desoribed the various methods which have been used 
ahd proposed in determining the B.A. unit of resistance. He 
also described a method of his own, proposed in 1874, and 
recently tried with gogd results. The method consists in 
balancing the E. M.F» set up in a coil of wire by spinning it in 
the earth’s magnetic field, against the E.M.F, of a battery or 
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other electromotor, in a wire whose resistance 1s to be deter- 
mined. The two opposing circuits through this wire, A, are 
composed, the first of the spinmmng coil and a zero-galvanoscope, 
and the second of a battery and an absolute gulvanometer ; these 
two circuits meeting at the ends of the wire X. The late Mr, 
Hockin and Prof, Foster find that the best conditions obtain 
when the resistance of the absolute galvanometer x is equal 
.to R; the resistance of the zdéro galvanoscope 72 equal to 


Ry, 7g, and the resistance of the spinning cord, 7, many times 
2 ° 


the battery-resistance, which should be so low as to be practically 
neghgible. The E.M.F. of the battery should be double that 
of the spinningwoil. Many other conditions had to be attended 
to, as explained by Prof. Foster. With this method, and using 
a thermo-electric battery giving an E.M.F. of 2'2 volts, the 
coil was spun at about 1800 revolutions per minute; 7 was 
63 ohms, 7, was 135, 7g was 5omand Æ was 73 in one, 
and of 3o in another experiment. Æ was made up by 
coils on a resistance box, Te ohm was determined by two 
trials to Me 1'003 and ‘999 This general result is so satisfactory 
that the experiments will be continued with extra precautions. 
Mr, Glazebrook called attention to the remarkable agreement 
between the rSults of Lord Rayleigh’s determinations and kis 
own independent ones. Lord Rayleigh’s figures are for the unit, 
“9893, "9865, ‘9868, and Mr. Glazebrook’s is ‘9866, or the mean 
of Lord Rayleigh’s results. He also announced. that the 
Clarendon Laboratory, Cambridge, would soon be in a position 
to test and certify any resistance coils sent there.—Mr. Walter 
Baily then read a paper 8n the spectra formed by curved diffrac- 
tion gratings, Jn a diffraction grating ruled on a portion of a 
cylinder, if 7 is the distance of a point from the centre of the 
grating, ond @ the angle which a line to the point makes with 
the perpendicular from the centre of the grating, ¢ the radius of 
curvature of the grating, and g an arbitrary constant, a series of 
curves may be drawn in the plaue perpendicular to the lines of 
the grating having as the general equation 
r7 cost@=c* cosé+d. 

If a source of light is placed on a point on one of these, curves 
the foci of the diffract@d light lie on the same curve, The curve 
consists of two loops, one of which gives the spectra of trans- 
mitted and t>e other those of refracted light. end is infinite, 
these curves coincide in a circle, the properties of which have 
been so used by Prof. Rowland in the construction of his dif- 
fraction spectroscope. ‘The paper also describes how the posi- 
tion of the spectra on the curves can be determined for any 
position cf the source of light. - . ‘ 


Geological Society, January 24.—J. Gwyn Jeffreys, vice- 
president. in the Soe Waler Raleigh Browne, Thomas 
Charles Maggs, Lieut.-Col. William Alexander Ross, and Cecil 
Carus Wilson, were elected Fellows of the Society.—The fol- 
lowing communications were read :-—On Sireplelasma Remeri, 
sp. nov:, from the Wenlock shale, by Prof, P. Martin Duncan, 
F.R.S., V.B.G.S.—On Cyathophyllum Fletcher, Edw. and H., 
sp., by Prof. P. Martin Duncan, F.R.S., V.P.G S.—On the 
fossil Madreporia of the Great Oolite of the counties of 
Gloucester and Oxford, by Robert F. Tomes, F.G.5, 


Institttion of Civil Engineers, January 30.—Mr. Brun- 
lees, president, in the chair.—The paper read was on ‘‘ Mild 
Steel for the Fire-boxes of Locomotive Engines in the United 
States of America,” by Mr. John Fernie, M.Inst.C.E. ‘ 


Sypnky 


Linnean Society of New South Wales, November 20, 
1882,—Dr. James C. Cox, president in the ehair.—The follow- 
ing papers were read :—‘‘ Description of two new birds of 
Queenslard,” by Charles W, De Vis, B.A.—One of these birds 
—Prionodura Nevtoniana constitutes a new genus and species 
of the Family Paradiseide. It is described from a unique 
specimen taken in Tully River scrubs, Rockingham Bay. The 
other bird described—Cracticus rufescens ceme from the same 
locality. —“‘ Fungi aliquot Australiz Orientalis,” by the Rev, 
Carl Kalchbrenner.—The following new species were described, 
Agaricus megalotheles, Agaricus Kirtoni, A, peltasys, and 
Scleroderma pileslatum,—The Kev. J. E. Tenison- Woods, vice- 
president, read the fifth part of his é‘ Botanical Notes on 
Queensland,” —This paper convsted of a description of the 
“ Brigalow ” scrubs, which consist mainly of Acacia hartophylla 





(F.v.M.) instead of 4. excelsa as usually stated. The brigalow 
forms thickets of from thirty to eighty feet in height, amongst 
which a peculiar flora occurs. A list of those collected by the 
author was given at the end of the paper.—‘‘€ontribution to a 
knowledge of the Fishes of New Guinea” No, 3, by William 
Macleay, F.L.S., &.—In this paper Mr. Macleay completes 
the lwt of the Fishes sent by Mr. Goldie from Port Moresby, 
bringing the number up to of species 274. The new species described 
im the present paper ere :-—Platyglossus guitulatus, Coris cyanea, 
Pseudoscarus Goldie, Pseudoscarus frontalis, Psendoscarus 
papuensis, Psendoscarus zonatus, Pseudoscarus labiosus, Pseudo- 
scarus Moresbyensis, Monzcanthus nigricans, Monacanthus fuli- 
ginosus, Trygon granulate, and Tentura atra.— Notes on the 
Geology of the Western Coal Fields, No. 2, by Prof. Stephens, 
M.A.—-In this paper Prof. Stephens proceeds to an examination 
of the Wallerawang, Mawangeroo and Capertee conglomerates 
which leads him directly to the conclusion that the continent off 
whose shores the upper marine carboniferous beds were deposited, 
was asystem of high mountain ranges, snow-capped, and under 
erosion by glaciers which descended to near the level of the sea. 
It was shown furtherethat all the subsequent formations were of 
shore or river formation, ¿n plains skirting the mountains, or in 
valleys penetrating their recesses, and that these were all fresh 
water deposits, excepting the coal seams themselves, which were 
subaerial; and that the most recent sedimentary formations in 
that district was the Hawkesbury Sandstone, also lacustrine in 
origin, and due like the underlying strata to a continued rise of 
the lake waters upon the Jand.—‘*‘ Note on an Australian species 
of Phordnis,” by William A. Haswell, M.A., B.Sc.—‘‘ Note 
on a curious instance of Symbiosis,” by William A. Haswell, 
M.A., B.Sc.‘ Note on the segmental organs of Aphrodita,” 
by William A. Haswell, M.A., B.Sc. 


BERLIN 


Physiological Society, December 29, 1882.—Prof. du Bois 
Reymond in the chair. —Cr, Pohl-Pincus spoke about the effect of 
weak local stimulations of the heart, and about the effect of vagus- 
stimulation upon the heart.—Prof, Quincke of Kiel, who was 
present as a visitor, spoke upon the physiological part of the 
results of experiments and observations which-he had made upon 
the life-history of the red blood corpuscles, It is a well-known fact 
that large cells with numerous pigment-granules occur in the 
spleen and in the marrow of bones. These cells, as the micro- 
chemical reaction teaches us, contain a great deal of iron in 
combination with albumen. The iron-reaction of the spleen and 
bone-marrow is more prorounced than the number of pigment- 
cells can explain ; and hence Prof. Quincke hypothesizes the 
presence in both structures of a colourless iron-albumen, which 
1s, on the one hand, tke product of the destruction of red 
corpuscles, and on the other hand forms the material out of 
which the new red corpuscles are developed. Both these cir- 
cumstances were verified experimentally; when by frequent 
transfusions of equal quantities of blood into an animal, the num- 
ber of the red blood corpuscles was considerably augmented, and, 
by this means, the destruction of red corpuscles likewise increased, 
the number of the pigment-cells and the amount of iron-albumen in 
the spleen and marrow of the bones was also very much increased, 
and there was present in tre capillaries of the liver a consideable 
quantity of white blood-corpuscles with iron-albumen, which, under 
normal circumstances are anly found in this organ in very small 
numbers. When, on the other hand, the nu®ober of an animal’s 
red blood-corpuscles had teen diminished by repeated bleedings, 
both the number of pigment cells and the amount of iron-albu- 
men in the spleen and marrow was found after a few days to be 
considerably diminished and reduced to a minimum, ile a 
part of the iron from the disintegrating red blood corpuscles 
describes a circle forming a reserve for the newly-forming blood- 
corpuscles, another portion is eliminated from the blood through 
the urine and bile. In the experiments, in whicl the d&truc- 
tion of red corpuscles was Increased as a consequence of 
transfusions, it was possible to demonstrate the intermediate 
stages in the process cf the abnormally-large elimmation 
of the iron, as both the ‘iver-cells and the kidney-epithelium 
gave a quite distinct iron-reaction—Dr. Schiffer then read 
two preliminary communications. One of these was npon 
the poisonous properties cf the mammalian urine. When the 
urine of either carnivorous or herbivorous mammals was injected 
under the skin of a Fog, symptoms of poisoning manifested 
themselves, tœ which the frog soon succumbed. Rabbits also 


' exhibited symptoms of poisoning after subcutaneous injection of 
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evaporated urine, which had been deprived of the poisonous 
potash-salts. Dr. Schiffer is still engaged in the investigation 
of the isolation of the poison,—The second communication was 
upon his experiments with curare. The striking inoperativeness 
of this violent poison, when introduced into the stomach cannot 
be due, as has up tô the present been almost universally 
accepted, to.the absorbed poison being quickly eliminated by the 
kidney, because Dr. Schiffer’s experiments showed that the 
elimination of this substance through the urine is complete, 
although very slow, so that the animal, if it would absorb the 
poison, would have had to succumb long before. When Dr. 
Schiffer introduced a very large dose—about 2 grms.—of curare, 
into a stomach which he had ligatured at the pyloric orifice, 
the animal died in about twenty-two hours, which was far too 
late for curare po‘soning, and far too soon as a consequence of 
the ligature of the pylorus, When iptroduced into the small 
intestine, the continuity of which was interrupted above and 
below by a ligature, the curare was very quickly absorbed ; 
when the small intestine was only occluded above, only a very 
little curare was absorbed, this absorption taking place slowly. 
The large intestine behaved like the small one, From the 
rectum out, curare was very quickly absdrbed. Outside the 
body, ‘curare diffused very well through a stomach wall, To 
sum up, the inoperativeness of curare when intreduced into the 
stomach 1s as yet unexplained. 
. PARIS 

Academy of Sciences, January 29,—M. Blanchard in the 
chair.—The death of M. Sedillot, Member in the Section of 
Medicine and Surgery, was announcéd.—Note on the observation 
of the transit of Venus, by M. Janssen, The conditions were 
very favourable at the fort du Chateau-Neuf, Oran. Special 
attention was given to the question as to presence of aqueous 
vapour ın theatmosphere of Venus, This was not demonstrated. 
Afterwards M. Janssen spent a month at Mecheria, a military 
station on the high desert plateaux, with the same purpose. The 
air was so dry and clear that, e.g., Jupiter’s satellites could be 
seen with the. naked eye. With very perfect spectroscopic appa- 
ratus applied under extremely good conditions, he is yet con- 
strained to great reserve as to the presence of aqueous vapour in 
Venns’s atmosphere. , He studied mirage, photographed it 
several times, and finds its causes, in most cases, to be quite 
different from those commonly supposed.—On the mechanical 
and physical composition of the sun (continued), by M. Faye, 
This relates‘ to spots.—Contributions to the history of the 
reactions between sulphur, carbon, their oxides, and their 
salts, by M. Berthelot. The results have a bearing on 
the reactions produced during explosion of powder.—-On 
the morbid phenomena, produced in rabbits by introduction 
of hydrate of chloral into the ear, by M. Vulpian. The 
most’ salient phenomenon is impetuous rotation of the ani- 
mal on its longitudinal axis ; which the author attributes to the 
inflammation produced in the cavities of the internal ear; to 
this inflammation, along with more or less broncho-pneumonia, 
the animals often succumbed. The brain and meninges were 
not affected, as in the experiment of M. Brown-Sdquard, who 
poured chloroform into the ear. Though the disorders of 
motility are weakened in time, they are found still to persist in 
some’ degree, a month after operation.—Observations on the 
cecasion of a Repoy of M. Leon Colm, on the mortality pro- 
duced by typhoid fever in the French army, by M. Vulpian. 
This Report, by a committee of the Academy of Medicine, 
throws doubt on the value ot M. Glenard’s recent statistics (to 
show the efficacy of cold baths).—Note on the state of natural 
sciences and on anthropology in Brazil, by M. de Quatrefages. 
inter alia, Brazil now devotes, on an average, 16° per cent, of 
her whole revenue to public education ; in one of the twenty-one 
provigces (Goyaz), the proportion reaches 30 per cent. The 
National “Museum in Rio, dating from 1817, has been wholly 
reorganised by Dom Pedro, and it is of great value, The Em- 
peror is often present at the lectures there. The Museum has 
its Archives, and M. de Quatrefages indicates the contents of 
the first four volumes sent him; they reveal great scientific 
activity. The successful Brazilian Anthropological Exhibition 
held last year is to be followed by one for the ‘entire Conti- 
nent.—-Note on the determination of the phosphoric acid in 
arable land, by M. de Gasparin. He describes an egsy and 
rapid method. Arrangements were made ‘in connection with 
a new annual prize of 1000 francs, provided by a Widow, Mme. 
Francceur ; it is to be given ‘‘ to the author of discoveries or works® 
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useful to the progress of the mathematieal sciences, pure or 
applied.”—On wounds from fire-arms, called seton-wounds, by 
M. Guérin? These wounds always contain foreign bodies, from 
crushing of the tisgues, and perhaps particles of cloth, &c. ; and 
the cogditions are adverse to immediate cicatrisation. The author 
adopts (with succes-)—(g) antiseptic washings with continuous 
currents, (2) pneumatic occlusion ; simultaneously, alternately, 
or successively, as the case mgy be.—-On a class of functions of 
two independent variabl#s, by M. Ficard.—On the algebraic 
integration of a class of linear equations, by M, Goursat.—On 
a theorem of M. Tchébychef, ‘by M. Korkine.—Application of 
a method given by Legendre, by M. Lipschitz. Observation of 
a magnetic storm at Cape Horn, by M. Mascart. This was on 
November 17 and 18 last, The principal perturbation was 
simultaneous with thatat the Parc St, Maur.—Reply “to a note 
by M. Marcel Deprez, by M, Lévy.—-M. Deprez presented a 
translation of the official, Report at the Munich Exhibition, 
on transport of force by dynamo-electric machines.—Reply to 
M. Lévy, by MM. Mercadier and Vaschy.—New experiment 
in electrolysis, by M. Semmola. In roof of the lawthat the 
uantity of liquid decomposed in a Ziven time is proportional to 
the quantity of electricity which passes in that time, he uses a 
voltameter with three platina electrodes inserted equally apart 
at the bottom. The current coming by one is caused, by a com- 
mutator, to pass either by one of the others oreby both.—Re- 
searches on the passages of alcoholic liquors through porous bodies 
{second note), by M. Gal. He investigates the influence of 
temperature, and nature of membrane, ard the case in which the 
membrane is exclusively in contact with the liquid or with its 
vapour. An alcoholic liquid in contact with a membrane tends 
to diminish in degree, instead of concentrating, as Scemmering 
affirmed, and as is everywhere taught ; and. it is thesame with its 
vapour.—On the vapour of carbamide, by M. Isambert, -On 
sulphite of manganese, by M. Gorgeu.—On new ammonio-. 
cobaltic combinations, by M. Maquenne.—On the crystalline 
form, specific heat, and atomicity of thorium, by M, Nilson., 
The crystals form a regular combination between the octahedron 
and the tetrahedron: the specific heat is 0'02757 ; the substance 
is quadrivalent.—On the mutual displacements of bases, &c. 
(continued), by M. Menschutkine.—Importance of zoological 
characters furnished by the upper lip in the Syrphides (Diptera), 
by M. Gazagnaire.—On the effects of respiration of air charged 
with petroleum vapour, by M. Poincaré. Dogs, rabbits, and 
guinea-pigs were experimented with. Respiration was increased 
in frequency and amplitude, heart-beats were -retarded, (the 
shock was intensified); there was itchiness, sleepiness, and 
inappetence, Guinea-pigs alone’ succumbed, after one to’two 
years, i : . 
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THE TERTIARY HISTORY OF THE GRAND 
CANON DISTRICT 
A Morograph by Capt.C. E. Dutton. Being Vol. II. of 

the Monographs of the United States Geological 

Survey. With Atlas, 4to. [Vol. I. is not yet pub- 

lished. ] (Washington, 1882.) 

1% a handsome quarto volume, with a large atlas of 
maps and coloured views, the recently-constituted 
United States Geological Survey begins its series of 
memoirs descriptive of the geological structure and 
history of the country. Mést appropriately the subject 
- selected for illustration iS'at once the grandest and most 
unique feature in the geology of the United States, and 
to which indéed there is no parallel elsewhere in the 
world. Ever gince the early Report by Ives and New- 
berry, in which the marvels of the Rio Colorado of the 
West were first made known, there has been a strong 
desire among geologists to learn more of that region, to 
have accurate measurements and careful drawings, and 
to be told authoritatively the details and the history of 
“what they could not but admit to be the most stupendous 
example of river-erosion on the face of the globe. 

Major Powell’s bold descent of the river and the 
charming volume in which he described it threw much 
fresh light on the wonders of the cafions, But he had no 
opportunity of properly exploring the surrounding regions, 
though we looked foyward to his return to the scene of his 
exploits and the consequent elaboration of another me- 
moir discussing the whole problem of the origin -and 
history of the geological features of that remarkable area. 
Pressure of other duties has prevented him from realising 
this hope, But, though unable himself to resume ‘this 
task, he deserves our best thanks for having induced the 
late Director of the Survey, Mr. Clarence King, to, 
intrust the detailed survey of the Grand Cañon to Capt. 
C. E. Dutton, who-had already done excellent service 
among the high volcanic plateaux farther north. Capt. 
Dutton *unites some of the highest qualities of a geo- 
logical explorer. He is an excellent stratigrapher, a good 
petrographer, an enthusiast in the study of rock-sculpture, 
writes clearly and pleasantly, has a physical frame 
capable of carrying him triumphantly through any 
amount of physical fatigue, and.is the happy possessor of 
a bright, cheerful nature, that must lighten the hardships 
of camp-life in the remote West both for himself and for 
his companions. We can welleimagine how such a man, 
wandering among the lofty plateaux of Utah that had 


been assigned to him for exploration; should have cast’ 


many a longing gaze southward to that strange wild 
desert region of rocky platforms and winding mesas, 
through which the gorges of.the Colorado and its tribu- 
taries have been sunk; how he should have been unable 
to resist the temptation to stray into that wonderland ; 
and how he must in some measure have almost welcomed. 
the blasts of early winter that drove him down from the 
survey of the plateaux, and allowed himto ourney through. 
the cañon country on his way back to-the Mormon settle- 
ments and the nearest railroad. 
When at last the task of actually exploring and describ- 
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ing that region was mtrusted to him, he already possessed 
a general acquaintance with its character and with many 
of its details. A stranger who’ first firs the -cafion 
scenery before him is’ so excited by its ‘novelty and 
grandeur, that for a time he feels’ utterly bewildered. 
Only after his eye has in some measure recovered its 
power of grasping the troad effects, without beingelost in 
the details, does he begin to realise what are the elements 
of this stupendous grandeur. But Capt. Dutton had 
gone through this preliminary training. He had been 
led to scrutinise. the scenery in detail, to discover the 
relations of part to part, and to speculate upon the evo- 
lution of the whole. Yet no one can read his pages 
without feeling that this analytic process has in no way 
dulled his sense of the keauty and majesty of the scenery. 
His words glow with the light that floods those flaming 
precipices. The Glue aérial perspective of chasm and 
cliff receding into the dim distance in the central gorge 
seems to rise before our eyes as we read. With no 
irreverent hand does hs tear the mask off the face of 
Nature. Rather does ke make us feel how deeply the 
mystery of the scene has entered into his soul, as he 
gently lifts the veil that we may see a little way within, 
even as far as he has himself been enabled to penetrate. 
And this is the true spirit in which such scenery should 
be described and discussed. The man who could sit 
down and dissect these cafions in cold blood, and with as 
little emotion-as he wou.d show in cutting up a joint of 
beef, would be a creature not to.be envied. Nowhere in. 
this world does the scenery appeal so powerfully to the 
imagination. Among tie Alps the‘rocks have been so 
stupendously crumpled that we may be pardonably at a 
loss to tell how far the cutlines of a:mountain are due to- 
subterranean movements or to subsequent erosion, But 
among the western caficns there is no room for any such 
doubt. The rocks Hie for thousands of square miles as 
flat as when .they were laid down upon the floors of 
ancient seas and lakes, and their horizontal undisturbed. 
beds may be followed by the eye, winding in and out from 
cliff to cliff, preserving the same breadth, colour, features, . 
and serving:a& so many Catum-lines from which to measure 
the amount of solid rock that has been removed from the 
gorges. In‘tracing back the origin of these landscapes, 
and seeking.out the causes of their infinite variety of 
detail yet marvellous harmony of effect, the mind natu- 
rally compares them with the feeble illustrations of erosion 
with which alone we are usually personally familiar; Such 
a comparison, however, will almost suggest a doubt as to- 
whether we ever befare could have had any proper con- 
ception of what the power of running water actually js, so- 
utterly beyond description is the impressiveness with. 
which this power is now realised. Nor is one disposed 


' to deny that nowhere else is the dominant influence of 


geological structure upon the ultimate contours develdped 
by-erosion so significanzly displayed. On every part of 
the scenery the story of its origin is impressed in charac- 
ters that cannot be mistaken. Yet these characters are 
on so colossal a scale that the dry prosaic language of 
ordinary geological description seems utterly incongruous - 
when applied to them. It must be a difficult task to 
preservé the sober decorum of scientific treatment, and 
to convey at the same time an adequate impression of 
the infinite majesty of the subject. . : 
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. Capt. Dutton may be congratulated on having accom- 
plished this task with as large a measure of success as pro- 
bably was achtevable. Without entering into stratigraphi- 
cal details he addresses himself to the problem of the 
origin and history of the erosion that has converted the 
level rock-platforms of the Colorado River into their 
present profoundly trenched condition. Sketching briefly 


but clearly the general geographical features of the’ 


region and their relation to the underlying geological 
structure, he presents the reader with a series of pictures 
of the various types of scenery. He shows how every- 
where the evidence arises of vast denudation. Not only 
have the wide valleys and deep gorges been excavated, 
but an enormous amount of material has been worn away 
from the broad rocky terraces. 
of Utah the Mesozoic and Tertiary,formations descend 
by a succession of broad terraces like a giant staircase 
to the platform of Palzozoic rocks. Capt, Dutton gives 


reasons for his belief that the strata which end at the. 


Cliffs of these successive terraces once extended over the 
whole of the Grand Cafion district, and he estimates 
the amount of rock thus removed to have averaged 
probably 10,000 feet in thickness over an area .13,000 
to 15,000 square miles in extent. He bases this esti- 
mate partly upon the obvious continuity of the strata, 
and the improbability that they could have ended 
off upon the Carboniferous platform; partly upon the 
evidence of displacements whereby Palzozvic rocks, 
formerly buried at least 10,000 feet below the sea-level, 
under an accumulation.of sediment of that depth, have 
been again uplifted into the. lofty plateaux -of the 
Colorado ; partly upon an argument from the history of 
the drainage-lines of the district. In this last argument, 
developing the views so forcibly expressed by.Jukes many 
years ago for the rivers of the south of Ireland; and more 
recently applied by Powell to the stupendous illustrations 
in the Colorado basin, he shows that the present courses 
of the rivers are so entirely independent of. structural 
features, that their position is inexplicable save on the 
interpretation that when the streams began to.flow these 
features had not revealed themselves. He thus smoothes 
over the faulted Carboniferous platform, piles over it a 
covering somewhere about two miles thick of Mesozoic 
and Tertiary strata, and makes the rivers begin their first 
erosion on the surface of this covering. The faulting, 
plication, and uplifting have taken place subsequently ; 
but meanwhile the rivers have kept their courses, inces- 
santly sawing their way downward into lower layers of 
rock, and across the dislocations and folds that subter- 
raneqn disturbance might theow across their path. ‘No 
thoughtful student of this subject can refuse his assent to 
the solution of the problem so well worked out. 

In tracing the geological history of the cafion region, 
we find at the bottorh of all the visible strata, a founda- 
tion of ancient crystalline Archean rocks, and also 
crumpled and broken masses of stratified formations, 
referred with more or less confidence to the Silurian and 
Devonian periods. The disturbance and extensive denu- 

- dation of the older Palaozoic masses had been effected 
before the lowest of the vast conformablé series of forma- 
tions in this region began to be deposited, for tite latter 
lie upon the upturned edges of the former,*s on a plat- 
forman impressive feature in the scenery. Continuous 
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From the high plateaux , 


sedimentation began some time in the Carboniferous 
period, and appears to have been carried on with no 
sensible break up to the close of the Eocene period, until - 
a total depth of at, left 15,000 feet of sediment had” accu: 
mulated. The Carboniferous portion is estimated at a 
thickness of 4500 feet, the#various Mesozoic formations at 
9000 or 10,000, and the portion of Eocene lacustrine beds 
deposited were 1000'or 120b feet. . 
Capt. Dutton calls attention to the remarkable ' uni- 
formity and persistency of the lithologica] characters of 
each formation, while at the same time there is great 
diversity in those respects between the strata of different 
platforms. By far thẹ larger proportion of the whole 
mass of conformable strata consists of sandstone, pre- 
senting on successive horizons th most extreme fontrasts 
of structure and colour, for they consist along certain 





platforms of adamantine quartzite, in others of massive | 
cross-bedded sand-rocks, while they gradflate also into 
shales and these into marls. Itis this altezation of strata, 
showing very different degrees of permanence, yet each 
retaining its normal characters over vast areas, that 
affords the key to much that is mogtecharacteristic in the 
scenery of the region. The limestones are almost wholly 
confined to the Carboniferous system, where they occur 
both in the lower and upper divisions, 

Another significant feature brought out by the survey 
is the evidence that sedimentation went on nearly at, sea. 
level during the whole of Mesozoic time throughout the 
Cañon province.. As the Mesozoic strata are gooo or 
10,000 feet thick, it is obvious that the sediments which 
were at or near the sea-level at the. beginning had sunk 
to that distance below it by the end of the period. We 
have here, therefore, a consecutive series of shallow-water 
deposits not much less than two miles in vertical thick- 
ness. The Cretaceous rocks which form the uppermost 
division of this series are from base to summit banded 
with seams of lignite or coal, and layers containing marine 
mollusca, They vary. in different parts of the province 
from 3500 to 8000 feet in thickness. At the close of their 
deposition, those movements appear to have begun which 
have culminated in the elevation of the sea-floor into the 
elevated plateaux that now form so prominent a*feature 
on either side of the watershed of the continent. . : 

With the advent of Eocene time the shallow sea-floor, in 
which sedimentation, had been so continuous during the 
whole of the Mesozoic ages, began to be converted into . 
wide fresh-water lakes, The Tertiary history of Western 
America is in large measure a record of the formation, 
duration, and effacement of these lakes, as the land 
gradually increased in elewation. In the plateau country 
the Eocene lacustrine deposits range from 1000 to 5000 
feet in thickness. Great as this accumulation is, it: 
unquestionably took place in comparatively shallow 
water over an area that was generally rising, yet was 
locally sinking, so that the lake persisted, and remained 
shallow ; for its depth was reduced by the deposit of 
sediment as fast as it was increased by subsidence. The 
waters appear to have dried up from south to north, and 

‘ finally disappeared somewhere in the area of the Uinta 
mountains. 
- It was on the floor of this desiccated lake that the 
drainage system of the Colorado river began, somewhere 
about the close of the Eocene period. During the vast 
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succession of ages that have since elapsed, erosion has 
been continuously in progress, and the restlt is the 
scenery of the Cafion region. Capt. Qutton gives what 
appear to be good reasons for believing that the farger 
rivers flow along the same channdis which they took at 
the beginning, but that the mnor tributaries, where any 
exist (end they are conspicuously absent in some wide 
districts), are comparatively erecent in origin, and have 
been determined by modern surface conditions, The 
excavation of the Grand Cafion of the Colorado has thus 
been going oft ever since the Eocene period. During 
that enormous interval the climate of the region appears 
to have passed through successive oscillations. There is 
no more skilful feature of the volume before us than the 
way in which the scattered facts that bear on this question 
are marshalled to their Places and made 4o tell their story. 
Ancient river-beds, which for ages have been dry and are 
partly filled up with debris, open on the edge of the great 
chasm. They doubtless discharged their waters into the 
main river af a time when rains were abundant and 
watercourses numerous. But their fountains have long 
since been dried up, and their fading channels are almost 
gone. But all the whilethe Colorado and its larger feeders, 
drawing their supplies from far well-watered uplands, have 
continued their task of erosion until they have sunk their 
channels inssome places more than a mile below the level 
of the plateau across which they flow. 

The process of the excavation of the Grand Cañon is 
_treated at length, and much new information is given as 

to its varying canditions. The details of the erosion are 
described with great clearness. The two final chapters, 
wherein these subjects are discussed, contain much that 
is suggestive, and deserve careful perusal by all who take 
interest in questions of denudation. They are condensed 
pieces of reasoning which cannot be intelligibly sum- 
marised here, and which indeed one is hardly pre- 
` pared to find in an official report. Like his colleague, 
Mr. G. K. Gilbert, Capt. Dutton properly lays great 
stress upon the infltemce of an arid climate as 
one of the chief factors in cañon excavation. He 
points out how the absence of vegetation exposes the 
surface of bare rock to the action of rain, But it may be 
doubted if the scanty rains of the region can do more 
than remove material already disintegrated. -We have 
to account for the continuous lowering of the level of the 
plateaux,and the removal of sovast a depth of stratified rock 
from their surface. Capt. Dutton himself admits that most 
of the rain which falls upon the country is absorbed by 
the rocks, and gushes out in copious springs at the base 
of the cafion-walls, thereby notably i increasing the volume 
of the river. But there is everywhere a perceptible disin- 
tegration of the rock at the surface. This decay cannot 
be attributed to frost, which in so dry a Glimate can have 
but small effect. It seems to be due in large measure to 
the superficial strain induced by a great daily range of 
temperature, And it is no doubt aided by the action of 
wind, which removes the loosened particles, and exposes 
a new surface to theesame kind of.disintegration, 

In conclusion, reference must be made to the truly 
magnificent series of illustrations by which this emono- 
graph is accompanied. The maps of the atlas give the 
reader a clear mental picture of the general topography 
and geological structure of the region. But it is by_the 
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pictorial illustrations that he will be chiefly fascinated. 
These are scattered profusely through the text, and form 
an important feature in the atlas, Mr. Holmes, whose 
reputation for the accurate and artistic rendering of geo- 
logical details is so well established, has here far sur- 
passed all his previous efforts, and has produced the most 
impressive and instructive geological pictures that have 
ever been made, His large coloured views of the Grand 
Cañon are in themselves. a series of lessons in geology 
far more interesting and effective than can be supplied in 
words. The United States may be heartily congratu- 
lated on this first of the monographs of their Geological 
Survey. Let us hope that Congress will continue in the 
same liberal spirit the annual appropriations that have 
enabled the Directar of the Survey and his associates to 
produce such splendid results. ARCH. GEIKIE 
° 





« CENTRAL ASIA 
Travels and Adventures East of the Caspian during the 
Years 1879-81, including Five Months Residence among 
the Lekkés of Merv. By Edmond O’Donovan. Two 
‘Vols. (London: Smith Elder, 1882.) 
Wanderings in Baluchistan, By Major-General Sir C. 
`M. MacGregor, K.C.B. (London: Allen and Co., 


1882.) 

M? O'DONOVAN’S ventuesome excursion to the 

Merv Oasis stands out conspicuously as perhaps 
the most romantic episode in the recent annals of Central 
Asiatic travel. Yet in proceeding eastwards his original 
goal was not the Mervli Turkomans, but their western 
kindred, the Akhal Tekkés of the Daman-i-Kob. Sent 
out as the Special Correspondent of the Daily News with. 
the Russian expedition against those nomads in 1879, he 
was at first well received, and spent some profitable time 
during the progress of military operations on the Caspian 
seaboard. But after the death of General Lazareff, 
having been suddenly banished from Chikislar, his 
ramblings lay henceforth mainly within the North Persian 
frontier. Here he again went over the ground, with 
which we have been made tolerably familiar by V. Baker, 
Macgregor, Stewart, and other recent explorers. Never- 
theless even of this region Mr. O’Donovan has much to 
tell us, which is both new and interesting. There is a 
freshness and a fulness of detail in his account of Meshed, 
Tehrén, Kuchan, Resht, Sbabrád, as well as of the 
people and scenery af Khorasdn and Mazandaran, which 
lend a peculiar charm to the first of®these brilliantly 
written volumes, 

But the chief interest of the work naturally centres in 
the section devoted to the Merv Oasis and its Tekke 
Turkoman inhabitants, with whom the traveller passed a 
forced residence for over five months during the year 
1881. How he eluded his Persian escort, crossedethe 
border above Sarakhs, traversed the Tejend river valley, 
plunged boldly into the heart of the desert, safely reached 
the Murghab Oasis, allayed the suspicions of the Tekkés, 
who took him for a Russian spy, gradually gained their 
confidence, became in fact a “Tekke of the Tekkés” , 
and head of a Turkoman triumvirate, finally, by a rare 
combination of tact, patience, and courage, again escaping 
from his too ymportunate friends, all reads far more like 
a wild piece of fiction than so much sober history. 

Ld 


“with a liberal hand over Western Turkestan, 
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Although Colonel Stewart had recently brought home 


“some accurate information regarding the present state of 


the Oasis, thls region had been actually visited by no 


“European traveller*since Abbot’s expedition in 1840. 


Hence Mr. O’Donovan is here on comparatively new 


ground, and his graphic account of the place and its: in- 


habitamts will be read with deep interest, especially by 
those who have not seen the portions already published 
in the Daily News. Since the Russian occupation of the 


‘ Akhal country, the Oasis has doubtless lost whatever 


strategical significance it may have hitherto possessed. 
Nevertheless its position in the, desert midway between 
the Oasis and Caspian, its great fertility and dense popu- 
Jation—estimated at about 500,cod~-its numerous anti- 
quities and grand historic memories, must always ensure 
for the “ Queen of the World” an exgeptional importance 
in the eye of the statesman and historian. The student 
will here find ample details of its present social and 
economic condition, of its government and administra- 
tion, of the organisation of the Toktamish and Otamish 
Tekke tribes, their local institutions, the water system of 
the Murghdb, the remains of Bairam Ali, and other 
cities which successively bore the name of Merv, ‘the 
home life of the Mervlis, their actual commercial and 
political relations and future prospects. 

A very full description is given of the many ruins 
scattered over the Oasis, all of which were visited and 
sketched by the explorer. Of these the most extensive 


, are Giaur Kala, the original site of Merv, destroyed about 


‘the end of the seventh century by the Arabs, and Bairam 
Ali, its successor, destroyed in 1784 by the Amir of 
Bokhara. A general plan is given’ of all these crumbling 
citadels, palaces, tombs, baths, and’ earthworks, ‘‘ where 
now no living creature is to be met with, save an occa- 
sional Ersari robber or treasure seeker. For here, -as in 
almost-every other part of the East, the popular imagina- 
tion enriches these ruined vaults and foundations with 
secret treasures stowed away beneath them ” (ii. 241). 
From the frequent recurrence of the term Kalassi, 
supposed to be a corruption of ecclesia, some archeologists 
have scattered the remains of ancient Christian churches 
But Mr. 
O'Donovan suggests that there is here a confusion 


- between’ K7/iss?, which really represents ecclesia, and 


Kalassi, a Turki form of the Arabic Kal’a, a fort or 
castle? Hence Kara Kalassi, for instance, would mean, 
not the “ Black Church,” but the “Black Castle.” In 
Armenia, a Christian country, X7¢/ss? certainly occurs ; 
but in the Oasis Mr. O’Donovan “never came upon any 
strugture which could possibly have been a Christian 
Church”? (ii. 177). 

Amongst the remains are some earthworks bearing the 
title of Iskander Kala, or “ Alexander's Castle,” the 
local tradition being that the Macedonian army encamped 
here on its way to India. But here again he pertinently 
remarks that “in these countries Alexander comes into 
every story connected with ruins of remote antiquity.” 


* The subdivisions of these two main branches of the Merv Tekkés do not 
correspond with those given by Mr. Marvin in his ‘ Merv, the Queen of the, 
World.’ Some of the discrepancies however may be reconciled by restoring” 
to their proper form the names disguised in Mr. QO’ Donovan's peculiar ortho- 
graphic system. Thus his Karatchmer appears by reference to Marvin’s 
tables to stand for the Kara-A/med subdivision of the Otamish branch. ‘ 

2 At the same time Kalassi would appear in mang cases to-be simply 
the Persian Xalása, a well, and especially the waterigg-places mamiained 
a intervals in the desert for the convenience of caravans and -pılgrim$ to 

ecca. . 
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Some „points of resembi=nce are discovered between 
the Turkoman and Kelt, which are probably not intended 
to be taken serfously. But the description of the Turko- 
man type, coming fypm a shrewd and original observer, 
possesses sufficient ethnological value to deserve quoting: 


“ The usual Turkognaif physical type, both male and 
female, is rough, rude, and vigorous, and quite in contrast 


-with that of the frontier Persian, which is sleek, cat-like, 


feeble, and mean. The worst part of the Turkoman is 
his head, which is decidedly conical, the point being 
thrown somewhat to the rear. A phrenologist would say 
that firmness was very pronounced, conscientiou$ness want- 
ing, and benevolence small. The features are not of that 
Tartar cast that one would be apt to suppose in denizens 
of East Caspian districts, and though here and there may 
be seen a suspicion of peeping eye, a tendency towards 
flattening of the point of the noe, and occasioffally high 
cheek bones, on the whole the faces are more European 
than otherwise. In fact I have seen some physiognomies 
at Gumush Tepé which, if accompanied By an orthodox 
European dress, would pass muster anywhere as belonging 
to natives of the West. It is among. the women that the 
absence of European features is most conspicuous. There 
are many of them who could fairly be reckoned pretty, 
though it is quite a different ordes of beauty from that to 
which we are accustomed. . . . It is among the men that 
the handsome individuals must be sought for, especially 
when there has been an admixture of Persian blood. The 
scanty beard of the pure Turkoman 1s thef replaced by 
one of much more luxurious proportions, and of a darker 
tint ; the nose assumes a more or less aquiline form, and 
the eye loses the cold grey expression so characteristic of 
the pure-blooded dweller on the Steppes” (i. 231-3). 

The accompanying portrait of the author in oriental 
garb might be taken as an apt illustration of this descrip- 
tion. There is also an excellent map of North Persia 
and the Trans-Caspian region, based on that of Colonel 
Stewart, but with numerous fresh details embodying the 
results of the explorer’s observations in the Tejend Valley 
and Merv Oasis. But the-spelling is as usual at variance 
with that of the text, and there is unfortunately no index. 
The appendix contains racsimjlęs of a number of letters 
from Turkoman Khans, one or two of which are fine 
specimens of the beautiful ta’lik penmanship. 

The reputation of an intelligent, and enterprising ex- 
plorer secured to General Macgregor by his “Journey 
through Khorasan (noticed in NATURE, vél. xx. p. 453), 
will be considerably increased by his “ Wanderings 
through Baluchistan.” The trip was made in company 
with the ill-fated Capt. R. B. Lockwood, of the 3rd Bengal 
Cavalry, on their return to duty in India, between the 
months of September, 1876, and March, 1877. During 
this period the western section of Makrán was thoroughly 
explored, and the probletms connected with the drainage 
of the Mashkid and Mashkel rivers at last cleared up. 
The Mashkid-was supposed by’ many geographers to 
flow through the Dasht to the Arabian Sea, while the 
Mashkel was sent northwards to the Zirreh or Sistdn 
Hamun, that is, to the Helmand basin. But by actual 
survey the explorers have shown that (1) both of these 
rivers belong to the same hydrographic system; (2) this 
system is unconnected either with the Helmand or 
Arabjan Sea; (3) the two streams, after their confluence 
above the romantic Tank Zorati pass in the Sianeh-kuh 
range, flow mainly north-west to the Mashkel Hamun in 
28° 20' N., 60° E.; (4) this swamp has no outlet, and is ac- 
tually separated by another depression, the Kindi Hamun, 
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and by a range of hills, the Koh-Amir, from the. Sistán 
Hamun. A ride performed under great difficulties across 
the Kharan desert to the neighb8urhood of the Ststdn 
swamp placed all these points beyond doubt, so that the 
drainage system of the hithertw almost unknown region 
along the Persa-Baluch frontier, from the Lower Helmand 
to the Arabian Sea, has now been satisfactorily deter- 
mined. From Sistán the travellers made their way by two 
new and parallel routes right across North Baluchistan to 
Jacobabad in Sind. The numerous typographical points 
recorded both here and throughout West Makrán are 
embodied in the accompanying map, which is on a large 
. scale, and which forms an important contribution to our 
knowledge of the south-eaftern section of the Iranian 
plateau. In the appendix are given thé directions, dis- 
tances, and other useful details of mo less than twenty-two 
routes in the’ game region. The relief of the land and its 
salient physicgl features are also further illustrated by 
numerous sketches made on the spot by.General Mac- 
gregor. Much valuable matter regarding the Baluchi 
and Brahui tribes, and the present political situation of 
Baluchistan, is scattered over the pages of this pleasantly 
written volume. A. H. KEANE: 





PHYSICAL OPTICS 
Physical Optics. By R. T. Glazebrook, M.A, F.R.S. 
(London: Longmans, 1883.) 
HIS is the most recent volume of the well-known 
series of Text-books of Science published by Messrs. 
Longman. Mr. Glazebrook is already favourably known 
as an accurate experimenter and an able theorist in the 
subject of which this volume treats, and it is therefore 
unnecessary to say that the treatise under notice contains 
a large amount of authentic-and interesting information 
on all branches pf the subject. We must confess, how- 
ever, to a certain feeling of disappointment after going 
through, the book, arisifg* chiefly from the fact that the 
author does not appear clearly to have made up his mind 
as to the class of readers to whom the book is to be 
useful. -Those who have had any experience in real per- 
sonal teaching pf the artisans and students in science 
schools for whom the volumes of this series are stated ta 
be intended, will soon perceive that Mr. Glazebrook has 
assumed an amount of mathematical knowledge and 
ability which very few of them possess. On the other. 
hand results are occasionally assumed, the investigation of 
which would be quite within the reach of those university 
students who will probably foign the larger part of the 
readers of.the treatise. For instance, the investigation 
of the focal lines of a pencil refracted in q principal plane 
through a prism, and the condition of their coincidence 
in the position of minimum deviation, is settled by an 
“it may be shown,” although the analysis required is 
certainly not more difficult than much that is given in the 
book, and the point to be elucidated is of considerable 
importance, 
The author has intentionally introduced a large quantity 
of matter which is usually considered to belong to the 
kindred subject af Geometrical Optics,and although there 


will probably be a difference of opinion as to the advantage |' 


of this proceeding, there will be. none as to the clearness 
of the explanations and the excellence of the diagrams 
. 
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employed. There does not seem to be quite so much 

“matter new to the text-books” as is hited: at in the 
preface, but on the whole the boek furnishes a good 
accoypt of the subject, comparable with Lloyd’s- well- ” 
known treatise on the Wave Theory of Light, and dealing 
with many points which have been investigated siwce the 
date of the latter work, f 

Where there is so much of good, it is a pity that ıt 
should not be made betzer, and there are a few points im 
which perfection has not been reached. In places there 
is a tendency to a slipshod and “ high-falutin” method of 
expression which may be forgiven in University Extension 
lectures delivered extempore to popular audiences, but 
which is hardly suitable for a scientific treatise. On p. 2 
we have a graphic representation of the author raising his 
arm and of the efféct thereby produced on his own body. 
Later on in the, book, quitting the solitary first person, he 
becomes more friendly to his readers, and speaks of “ our: 
apertures, our lens, our prism, our eye,” and so on. He 
even presently hands the apparatus entirely over to the; 
reader and directs him. to perform the operations for 
himself. A more serious matter is the want of care in. 
revising the proofs. For instance, on p. 202 an effect is 
spoken of as “ that due to a single aperture multiplied by 


a number of apertures,” which is nonsense, the authors . 


meaning being ‘multiplied by z#e number of the aper- 
tures.’ Again, on p. 141, the sentence—“‘ They are dis- 
tinct from the coloured rings of thick plates discovered: 
by Newton, and were described by him as follows,” gives. 
an almost opposite meaning to that which the author 
intended, It ought to read ‘‘ which were described.” 
The proper names are not treated with the accuracy 
and uniformity which are desirable. We have Fraunhofer 
usually, but om p. 316 Frauonhofer, Huygens appears on 
p. 15, but more frequently the name ıs met with as 
Huyghens, while the possessive case assumes the dif- 
ferent forms of Huyghen’s, Huyghens’, and on p. 226 
Huyghens’s, Defects of this kind mar the pleasure with 


-which the book would otherwise be read, and seem to- 


indicate that more care might have been advantageously 
bestowed on the original composition as well as on the 
revision of the proofs. Possibly the author wishes to 
leave something to be looked for in the second edition, 
for the speedy arrival of which he has our best wishes, 





` s? oT" 
OUR BOOK SHELF, 


The Year-Book of Pharmacy, 1882.  8vo. 
(London : Churchill, 1883.) 


THIS volume contains a Mimber of exceedingly #te- 
resting papers and extracts. The most interesting. 
are those which relate to the artificial production of 
organic alkaloids, for when we obtain such a knowledge 
of the constitution of these bodies as will enable us*to 


Pp. 607 


. make them artificially, we may hope chat a new era will 


commence in medicine, and thut the results of the treat- 
ment of disease will be more definite and satisfactory 
than heretofore. 

-Prof. Ladenburg, who has been engaged for some time 
on researches into those alkaloids which dilate the pupil, + 
is still continuing his researches, and has obtained very 
interestipg results indeed. Atropia when heated with 
strong hydrochloric acid splits up into a base, tropine, 
and an acid, tlppic acid. While pursuing his investiga- 
tions upon ‘tropine, the author came to the conclusion 
thaf this base contained an alcoholic hydioxyl group 
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which possessed the exceptional property of forming fresh 
alkaloids, wheh treated with certain acids-in hydrochloric 
solution as in the preparation from it of atropine and 
homatropine. By acting upon secondary amines by 
chlorhydrines, he has succeeded in obtaining a sees of 
bases analogous to tropine, and yielding, like ‘iit, other 
basic ¢ompounds, which resemble natural alkaloids in 
their properties and composition. For these bases, which 
perform the function of alcohols and. amines, the author 
proposes the name of a/camzines, and for the basic ethers 
derived from them, that of a/cameines. That resulting 
. from the action of phenylacetic acid, for instance, has a 
composition represented by the fermula C,,H,,NO,, and 
forms crystallisable salts. It is a powerful poison, acting 
on the respiration and the heart. ` g 

A curious relation has been discovered between theo- 
bromine, the active principle of cocoa, caffeine, the active 
principle of tea and coffee, and xæathine, a substance 
found in muscle, and largely contained in beef tea and 
Liebig’s extract. é 

Dr. Fisher shows that xanthine may be converted into 
theobromine, and theobromine into caffein. The relation 
between these bodies seems to be that theobromine is 
dimethyl- and caffein is trimethyl-xanthine. 

From the great importance of the cinchona alkaloids 
and their extensive use in medicine, it is exceedingly de- 
sirable that we should be able to make quinine artificially. 
This has not yet been done, but, with a view towards it, 
extensive researches are being made into the constitution 
of the cinchona alkaloids ; and Skraup finds that all the 
four cinchona alkaloids—quinine, quinidine, cinchonine, 
and cinchonidine—when oxidised with potassium perman- 
ganate yield formit acid, and a base ‘apparently related 
to phenol or carbolic acid. Other modes of oxidation 
exhibit a relation between quinine and cinchonine. 

Cinchonine has been prepared artificially by treating a 
anixture of nitrobenzol, aniline, and glycerol with sulphuric 
acid. In its physiological properties it-exhibits a certain 
relation to quinine, and, like it, reduces the temperature 
in fever and lessens or prevents putrefaction. It is said 
to differ from quinine in not producing giddiness, or 
ringing in the ears, and to have very little action on 
alcoholic fermentation. i 

An important paper by Plugge relates to the variou 
strengths of aconitine. He finds that Petit’s nitrate of 
aconitine has a poisonous action at least eight times 
greater than Meret’s and 170 times greater than Fried- 
lander’s. Such differences as these between preparations 
bearing the same name have already led to fatal cases of 
poisoning—when aconitine has been prescribed medicin- 


ally; and Mr. Holmes considers that the only way to, 


secure uniformity in the ordinary preparations of aconite 
‘is to prepare them only from plants grown in this country, 
and gathered while the plant is in flower. 

In addition*to many other interesting papers this 
volume contains a bibliography of chemistry, pharmacy, 
botany, and allied subjects. a . 


Mémotres de la Société des Sciences Physiques et Naturelles 
, de Bordeaux, 2° Série, Tome v. 1° Cahier. (Paris, 1882.) 
In this number there are several interesting papers. 
We note “La Route d’Australie par le Thermomètre,” 
with tables, by M. Hautreux; “Sur les Unités de 
Gauss,’ by M. Abria; “Le Téléphone à Bordeaux,” 
by M, Auguste Bonel; “ Notice sur les Communications 
Télégraphiques sous-marines,” by the same; “ Modifica- 
tion aux Machines & Force centrifuge,” by M. O. de 
Lacolonge; “Températuies et Densités de l'Eau ‘dans, 
-P Estuaire de la Gironde,” by M. Hautreux ; “ Vérification 
expérimentale des Lois de Dalton relatives è PEvapora- 
tion des Liquides,” by M. E. Laval. M. P. Tannery con- 
tributes one of his useful critical notes, thil time “ Sur une 
Critique ancienne d'une Démonstratio# d’Archiméde.” 
The criticism is contained in § 36 of the fourth book of 
the “Collections” of Pappus (Hultsch’s edition), and it 
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charges Archimedes (in Prop. 18 of his “ Spirals”) with 
Solving as a sofad problem (z.e. with the aid of the conic 
sectivns) the following proposition :—-O M A is a spiral, 
of which O is the polt, O A the axis, and A C; the tangent 
at 4, meets the perpendicular to the axis through O in C, 
then O Cis equal in length to the circumference described 
with OA as radius. M. Tannery supplies the gist of 
Archimedes' proof, and hows that Archimedes “ fait 
appel simplement à Vintuition et au principe de con- 
tinuité” Other points of interesjturn up in the com- 
munication. Dr. Sigismond Günther is engaged upon an 
extended inquiry into the processes employéd by the 
ancient mathematicians in the extraction of square 
roots, and in the coarse of his work has met with 
some interesting results. Some of these he puts 
forth in his paper “Sur ®la dépendance entre cer- 
taines méthodes d’extraction de la racine @arrée et 
l'algorithme’ des fractions continués?” The methods 
examined are those of Mollweide (“ Commentationes 
mathematico-philologice tres,” Lipsiæ, 813), and of 
Alexeieff (Sur Vextraction de la racing carrée d'un 
nombre,” Bulletin dela Soc. Math. de France, t. vit. p. 167). 

We have left to the last an article by Dr. Adolf Dux 
(translated from the Pester Lloyd for February 4, 1880), 
entitled “ La Tombe du Savant.” eBSlyai was professor of 
mathematics and physics in the “ Collège Réformée ” at 
Maros-Vdsdrhely. No statue, nor marble mausoleum, 
with sides covered with laudatory inscriptions, marks the 
spot where this savant lies; but the tomb,“by its occu- 
pant’s strict direction, is overshadowed by the boughs of 
an apple-tree, “ez souvenir des trois pommes qui ont 
joué un rôle si important dans [histoire de l'humanité, 
et il désignait ainsi la pomme WEve et celle de Paris qui 
réduisirent la terre à l'esclavage, et la pomme de Newton, 
qui la replaga au rang des astres.”, Strangely enough, 
when Dr. Dux visited the tomb there hung on the tree 
just three apples, “ni plus ni moins,” 

Bolyai was not only a mathematician, he was also a 
poet: hence he had not only in his room a portrait of 
Gauss (with whom he had been associated at Göttingen 
from 1797 to 1802), but also the portraits of Shakspeare 
and Schiller. ` 

In 1855 he wrote his own Necrolope, and survived its 
completion about one year. e sIn this “Adieu” occur | 
passages, some grave, and some humorous; of himself 
he writes, “ S¥l a été mauvais, la terre est délivrée de lui ; 
s'il a été bon, il est délivré de la terre.” He burned his 
poetical writings, and collected the ashes in æ wooden 
cup, on`which he wrote the following, lines from 
Horace :— 

“ Poesis 

Si paulum a summo discessit, vergit ad imum.” 
This is now preserved as a relic in the library of the 
College. Here too is shown a photograph taken after 
Bolyai’s death, “Une noble figure, au front et au nez 
puissants, illuminée par la majesté de Pesprit et du 
sublime repos, avec de longs cheveux lisses, descendant 
jusqu'aux épaules. Quand on a vu ces traits, on com- 
prend mieux le sens du nécrologe que Bolyava lui-même 
écrit et suivantle texte duquel in noble pommier a été 
planté sur sa tombe. 








LETTERS TO THE EDITOR 


[The Editor does not held himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers bf, rejected manuscripts. 
No notice is taken of anonymous communications, f 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that t is tmpossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] ` 


Natural Selection and Natural Theology- 
I HAVE just received last week's issue of NATURE from Eng- 
land, and find in it gome remarks by Prof. Asa Gray on an 









“article of mine which appeared in the Contemporary Revtew: 
“As he appears to solicit a further statement cf my views, I shall 
supply a brief explanation of those passages in my artige te 
which he refers. p 
coo o This article, I must begin by observing, was written in reply 
ooi toa criticism on my essay in the §¥ NATURE Series” (“ Scien- 
< Hfic Evidences ef Organic Evolution ”}eand, being intentionally 
limited to the groond covered by that criticism, it did not require 
to discuss all-the points raised “hy Prof. Gray. But without 
reference to the original article, I sball now consider these points 
> sertatim "4 
so. First, I am requested to state what I mean by urging that in my 
opinion there is nological point of contact beta een natural science 
and. natural theolegy. My answer is that natural science, es 
such, can only be legitimately concerned with the investigation 
cof natural or physical causes, and that in whatever degree it 
“(presumes to pass beyond the tgrritory of such investigation, it 

teases to be natural science, and becomes ontological specula- 
‘tion, In other words, there is no point. ©f logical contact 
etween the methods and aims of natural science, as such, and 
| the super-sdientific conclusions which constitute the aim of natu. 
ral theology, ° For it isthe aim of natural theology to establish 
certain very defigite conclusions with reference to the existence 
and. the character of a “ransa causarum,” which is acknow- 
¿ledged to be supernatural at least to the extent of being im 
“serutable by any of the methods possible to science. But from 
“this sufficiently obviousepgsition it does not follow, as my critic 
seems to insist, “that because natural phenomena can be re- 
duced to laws and sequences of cause and effect, no legitimate 
oY rational inference can be made by the human mind to a causa 
ausarum,.” Whether or not any such legitimate or rational 
inference can be made, from the data mentiwned, dy the Aumaz 
mind is not here the question, and therefore 1 decline to enter 
upon it. The only question before us is as to whether any such 
inference can be drawn by the human mind from the province 
‘of watural science, and I say that this question must be answered 
inthe negative, seeing that there is, as I have just explained, an 
bsence of logicalicontact between the sphere of natural science 
I the sphere of superhatural theology. Amy inferences of the 
‘ind in question, be they legitimate or not, are drawn from the 
eneral order of Nature—i.e, from the universal prevalence of 
‘Jaws and sequences of cause and effect”; therefore they are 

ly or logically strengthened by a mere enumeration of 

fictlar instanees of such laws and sequences all similar in 
kind. ` The so-called law of causation as a whole being known, 
and its universality recognised, its true argumentative value te 
the theory of theism is not influenced by the explicit formula- 
‘tion of any number of its spacific cases which the progress of 
science has been able, or may be able, to supply. 

I allow, of course, that ‘he Auman mind carmot avoid occu 
-pying. itself with the most momentous of all questions—the 
mature of the First Cause and of its relations to the universe— 
cor, in the words of Prof, Gray, that ‘‘suck questions are ine 
evitable”; I%&m only concerned with explaining why I conceive 
thatsuch questions.are not affected by any of the methods or 
caesults of natural science, which do not stand in any logical 
relation to them. And this introduces me to the next point in 
‘Prof. Gray’s criticism. He says that I am inconsistent in first 
alleging that there is no point of logical contact between natural 
science and natural theology, and then proceeding to affirm that 
the theory of natural selection has proved destructive of the 
evidence. of special design in organic nature. But I think this 
charge must have been made with®ut due reflection; for, if a 
man believes that there is no logical connection between one 
hing and another, I do not understand why he should be deemed 
inconsistent merely: because he endeavours to Show the fictitious 
character of the logical connection which has been erroneously 
supposed to exist. Assuredly I think that ‘‘ Darwin’s theory need 
not, and legitimately should not, concern itself with natural 
theology"; but Falo think that natural theology should not 
“seek to obtain unreal support from natural seience, and it is be- 
cause natural theclogy lms sought to do this in one conspicuous 
instance, and in that one instance has been as conspicuously met 
by Darwin’s theory, that, as 1 explained in my article, it seemed 
fo me desirable, both in the interests of science and of théology. 
“chenceforth clearly to recognise the logical gulf which is fixed 
between these twe departments of human thoanght. 
Next Prof, Gray observes, and quite correctly, that my view 
of the matter as a-whole is fairly presented by the followi g sen- 
tences, which he quotes s- 
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“ The facts of organic nature furnish no evidence of design of 
a quality other or better than any of the facts of inorganic 
nature.” ‘Or, otherwise stated, there is nothing in the theory 
of natural selection incompatible with thetheory of theism; but 
neither does the former theory supply evidence of the latter, Now 
this is just what the older theory of special creation did ; for it 
would be proof positive of intelligent design if it could. be shown, 
that all species of plants and animals were created, thatés, sud- 
denly introduced into the complex conditions of their life. for it 
is quite inconceivable that any cause other than intelligence 
could be competent to adapt an orgunism to its environment 
suddenly,” 

Prof. Gray then asks : “Is the writer of this quite sure that 
any cause other than intelligence could be competent to adapt ` 
existing organisms to their 8nvironment gradually ?” My answer 
is but too easy. I must leave to others the happy position of 
being “quite sure” about anything relating to the possibilities 
of supernatural causation, For aught that I know, or for aught . 
that any living man can ever know, not only all existing — 
organisms, but all exiting atoms, may have depended from all 
time, and for all their changes, sudden or gradual, upon ‘imeb 
ligence,”’ without whicn they may not have been. able either to 
have lived or to have moved, or even.to have had. their being. 
But how does this necessary ignorance on my part affect my 
statement that “the facts of organic nature present no evidence. 
of design of a quality other or better than any of the facts of 
inorganic nature”? F confess I do not see how this failure in 
the evidence of design is made good by telling me that, for any- 
thing to the contrary of which I can be ‘‘ quite sure,” there may 
have been a designer. For I cannot follow my critic where he 
argues that the element of a supposed sudden introduction of an 
organism to its environment makes no difference in the evidence, 
of its adaptations to its environment having been designed... He 
asks ; “ How is this presumption [ze. that of special design] 
negatived or impaired by the supposition of Darwin’s theory, 
that the ancestors were. net always like the offspring, but dif- 
fered from time to time in small particulars, yet so as always to 
be in compatible relations with. their enviconment?”. The 
answer is, that if we suppose the sudden or special creation. of 
organisms in manifold adaptation to their several environments, 
we can conceive of mo cause other than intelligence: as com- 
petent to produce the adaptations, whereas, if the adapt 
have been effected gradually, and by the successive. elitei 
the more favourable variations by a process of natural causation, 
we clearly have a totally different case to contemiplate, and one: 
which is destitute of any evidence of special design.  Assuredly . 
“ gradualness is in nowise incompatible with design,” and T do 
not suppose that there has ever been any one so foolish as to 
imagine that it is; but all the same, the progressive adaptations 
of structures to funetions by such a purely physical cause as 
natural selection when once clearly revealed must destroy all 
special or particular evidence of design, even supposing such 
design to exist. For under this point of view it was on/y those 
variations which were ‘‘in compatible relations with the environ- 
ment” which were able to survive. Only if it could be shown 
that the variations always took place exclusively in the directions 
required for a development of the adaptations, so as to leave no 
room for the operation of the physical cause in question—only 
then would the evidence of design as deduced from the theory of 
evolution be comparable with that evidence asWleduced from the 
theory of special creation, 

Towards the close of his letter, Prof. Gray seems to have. 
anticipated this obvious rejoindtr, for he says that, in ordes to 
make the purely physical explanation tenable, “it must” be 
shown that natural selection scientifically accounts for the adap- 
tation, ze, as 1 understand, it must be shown that there is not 
some influence of an intelligent kind guiding the occurrence of 
the variations in the requisite lines, which, having been thus 
intelligently caused to arise, are then seized upon by natural 
selection. If this is Prof. Gray’s meaning, he is certainly 
wrong in attributing it to Mr. Darwin, and I cannot see that it 
is a meaning of any argumentative use, For the burden of proof 
lies with the natural theologian to show that there Aas. been 
esome such intelligent guidance of the variations, not with the . 
evolutionist to show cause why there may not have been such 
guidance. , The evolutionist may freely admit that natural selec- 
tion has probably not been the only physical cause at work, and: 
even that the Variations supplied to natural selection may not 
have been wholly fortuitous, but may sometimes have occurred 
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physical surroundings.” But such admissions would make no | mens of tht five inner cohorts have yellow pollen ; the stigma 
change in the lo; aspect of the case ; for, however many sup- | stands close beneath the uppermost anthers. In a Lagerstremta 

en mygarden the six outeg stamens have green , and are 
plem in rden the six oute ha llen, and 


causes of this kind we may choose to imagine as 
possible, the evolutionist is bound to regard them as all alike in 
this—that they are of a physical or natural kind. 
Ant this leads me to the core of the whole subject. “Prof. 
y says :— 
‘What is probably meant is, that natural selection is a rival 
hypothesis to design, that it accounts for all adaptations in the 
nic world on physical pein me and so renders , . . the 
evidence of design from these adaptations of no other or beter 
value than that from anything else in Nature.” He then proceeds 
«to object to this view, and says :—‘‘ If means and ends are prac- 
ticable in inorganic nature at all, itis only by remote and’ 
indirect implication ; while in organic nature the inference is 
direct and unavoidable. With what propriety, then, can it be 
affirmed that organic nature furnishes no other and no better 
evidence of underlying intelligence than inorganic nature? The 
evidence is certainly offer, and to our thinking defer.” 

This, I say, is the core of the whole sifbject. If once it is 
fully admitted and understood that organic nature is one with all 
the rest of the universe in the matter of physieal causation, so 
that all the wonderful adaptations which we there encounter are 
the results of natural causes—survival of the fittest p/us any 
number of other natural causes—then it appears to me, as I 
have said in the essay already alluded to, that all such cases of 
_adaptation must fall into the same logical category, with reference 
to the question of design, as all or any other series of facts in 
the ar ae universe. For the only element of difference arises 
from the greater intricacy of the dana causation in the cases 
contemplated, rendering it more difficult to perceive the opera- 
tion of the causes, at work, and therefore, as Prof. Gray truly 
asserts, rendering their operation more suggestive of design. 
But this element of difference does not really affect the question. 
For, ex hypothesi, the law of causation is everywhere and equally 
uniform, and for this reason the evidence of design in organic 
nature is certainly xof other than it is in inorganic nature, nor, 
in view of the same reason, is it, to our thinking, better. 

Florence, February 3 GEORGE J. ROMANES 





Tue letter of Prof. Asa Gray (NATURE, vol, xxvii. p. 291) 
contains a sentence which seems to me to contain the essence of 
the difference between the views of organic life, as held by the 
supporters of Natural Selection and Natural Theology. He 
says: *“ How is this presumption negatived or impaired by the 
supposition of Darwin's theory, that the ancestors were not 
always like the offspring, but differed from time to time in small 
particulars, jef so as always to be in compatible relations to the 
environmen? ?” The italicised portion is just such a statement 
as “Design” would require, but cannot be held by scientific 
evolutionists, otherwise why are there so many extinct species ? 
With “ Design ” there ought to be a perfecting of all species ; 
whereas we know of so many which have been ruthle-sly 
swept aside, owing to their having ‘differed (or owing to their 
not having sufficiently differed) from time to time in small par- 
ticulars, yet” not ‘so as to be in compatille relations to the 
environment.” Change is the evolutionist’s view of life—change 
sometimes cai by the environment, sometimes beneficial, 
sometimes eventually detrimental ; where beneficial, the species 
increases; where detrimental, other changes or extinction must 
ensue. Design would never have supplied us with a ‘* Nature 
red ¢a tooth and claw with ravin®” nor would it have built up a 
system by the expensive and cruel mode of trial and error, 

Cove Castle, Loch Long, N.B. J. B. HANNAY 


TwWo Kinde of Stamens with Different Functions in the 
Same Flower 


To the Melastomacess and Commelynaceee mentioned in 
NATURE (vol. xxiv. p. 307, vol. xxvi. p. 386, and vol. xxvii. p. 30), 
may be added the genera Molia (Tiliacexs), Lagerstramia (Lythra- 
cee), and Heteranthera (Pontederacex), for having differently 
coloured anthers. In several species of Mollia, according to Dar- 
win (** Forms of Flowers,” p. 168, footnote), the longer stamens 
of the five outer cohorts have green pollen, whilst the shorter »ta- 


_*In “t NATURE Series” essay I expressly stated th@ natural selection 
is probably not the only cause of organic evolution, and @herefore I think Jt 
t have been well if my critic had taken the trouble to refer to this end 
re indulging in the general proposition at the close of his letter wit 
reference to exactitude. 


much longer than the rgimerous inner ones, wtih have bright 
yellow pollen ; the stigma stands on a level with the outer anthers. 
I have repeatedly seen beesgalighting on, and gathering the 
pollen of, the inner anthe@s without noticing the outer ones. 

In Heteranthera reniformis there is one long stamen (be- 
longing to the outer whorl) having pale bluish pollen, and two 
short stamens (of the inner whorl) with bright yellow pollen. 
The stigma stands generally on a levelevith the anther of the — 
long stamen. When the white flower opens, pistil and long 
stamen diverge, the pistil bending (almost without exception) to 
the right, and the stamen to the left; at the withering of the 
flower, they again appr: each other, so that the stigma may 
be fertilised by the pollen of the long stamen. Visiting insects 
are attracted yet more to the yeJow anthers of the two short 
stamens by their being placed close to a yellow spot, syrounded 
by a violet border, àt the base of the upper petal. 

Thus it may be safely assumed that in all these flowers, as 
well as in the above-mentioned Melastomacex: and Commelyn- 
aceæ, fertilisation is almost exclusively effected by thz pollen 
of the pH stamens, whilst the shorter stamens serve only to 
attract pollen-gathering or pollen-eating insects, It is far 
surprising that the pollen of these latter stamens, though often 
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Fic. 1.—Flower-spike of Heteranthera r@mPormis (natural size). 
Upper end of the flower-tube, seen from behind. a’, the one 
the outer whorl, with = bluish pollen; a, the two anthers of 
whorl, with bright yellow pollen ; sf, stigma. 


produced in large quantity, should tend to atic 
win long came to this conclusion with respect to sor 
Melastomaceze with differently-coloured anthers, of which he 
raised seedlings from pollen both of the longe’ and shorter 
stamens (** There is reason to believe that the shorter stamens 
are tending to abortion.”—‘*Cross- and Self-Fertilisation,” 
p. 298, footnote). The Lagata in my garden being self- 
sterile, I fertilised some flowers with green, and others with 
yellow pollen of a different variety (or species?) growing in 
other scien ; both produced fruits with apparently good 
but only some of those from the green pollen have inated. 
Asin all the flowers above-named, with differently-coloured 
anthers, the dull colour of those of the longer stamens evidently 
serves to make them less visible to insects, may not the 
colour of the anthers of the long stamens of the mid-styled and 
short-styled flowers of Lythrum salicaria also protect them 
against the attacks of pollinivorous insects, to which, from - 
truding far from the corolla, they would be more exposed 
those of the shorter stamens ? 5 a 
Even without being differently coloured, the stamens of the 
same flower may be divided into different sets with different 
functions, Thus in a species of Cassia the visiting humble-bees 
gather ehe pollen of the four intermediate stamens (the three 
upper ones being pollenless), which are short and straight, 
wialst the three lowem ones are very long and in a 
way that their pollen is deposited on the back of the - 
bees. The pistil is of the same length and curved in the same 
way as the longer stamens, Another very strik instance has 
been carefully deseribed by Prof. J. E. Todd of Tabor (Iowa) in 
. 
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a plant of a very different family, viz. Solanum rostratum 
(American Naturalist, April, 1882, p. 281): one stamen and 
the pistil are very wog and strangely curved; four stamens are 
short and straight, and serve only to finish pollen to the visiting 
insects ; all the anthers, as I am informed by Prof. Todd, are of 
the same dull yellow colour. n Fritz MÜLLER 
Blumenau, Santa Cattarina, Brazil, «December 27, 1882 





. 
The Markings on Jupiter 

AFTER heavy storms of hail on January 30, the sky cleared 
and the night was exceptionally fine. I observed Jupiter with 
my 10-ineh reflector about 11h. 30m., and watched the chief 
markings pass the central meridian of the planet. The well- 
known equatorial white spot came to transit at 11h. 44m., and 
it was followed 5 minutes later—at 1Ph, 49m,.—by the great red 
These objects, therefoy, must have been in conjunction 

30, at 2h, 47m., as the greater velocity of the white 
j it to gain 13m, 24s. on the red pot daily. 

In NATURE, vol. xxv. p. 225, I stated that during the 400d. 
oh. 20m, ela between 1 November 19, gh. 23m. and 
1881, December 24, gh. 43m., the white spot had completed 9 
revolutions of jupiter relatively to the red spot ; the number of 
rotations performed by the former being 976, and by the latter 
967. Since 1881, December 24, I have continued to watch the 
anomalous velocity of these curious markings, and find that 
between that date ander§$3, January 30, the white spot has com- 
pleted g further revolutions of Jupiter. From 1881, December 
24, gh. 43m., to 1883, January 30, 2h. 47m., is gord, 17h. 4m., 
during which the white spot has rotated 980 times, while 
the number for the red spot is 971. In fact my observations 
since 1880, November 19, show that up to 1883, January 30, 
the white spot had performed 1956 rotations, as against 1938 
by the red spot in the interval of Sord. 17h. 24m, 

On January 30, when I last saw these markings, the red smt 
was remarkable on account of its great faintness. On the other 
hand, the equatorial white spot was extremely brilliant and 
conspicaous, and formed one of the most noticeable features on 
the planet. Observers should now keep a close watch on the 
red spot, as it seems likely to be on the point of disappearance, 
though this disappearance need not necessarily be of final cha- 
racter, It fortunately happens that a curious irregularity in the 
formation of the t southern belt will probably enable the 
exact position of the spot to be watched for a considerable time. 
This cular region of the planet, as I drew it on January 30 
at 


on Jan 


midnight, was as follows :— 





1883, January 30, 12h. The region south of the equator cf Jupiter. a, The 
f red spot; 6, white spot. 


The sketch shows that the great south belt is now double, and 
a very conspicuous object on Jupiter. The south half of this 
belt is bent abruptly to north, and runs into the other half 
exactly north of the preceding end following ends of the red 
spot. There is some explanation to this interesting feature, 
h it is at present involved in mystery ; in any case it may 
possibly serve as a very accurate indication *of the place of the 
red spot long after that object has become obliterated alto- 
er. W. F. DENNING 
Bristol, January 31 


Meteor of November 17 


I THINK now that more observations of the remarkable phe- 
nomenon of November 17 haye been brought forward, that we 
cannot but candidly acknowledze that the evidence is extremely 
contradictory and impossible to reconcile, that is as applying to 
cne an the same object. Altogether there is something 
mysterious about it. It is evident that since it appeared to 
reach the greatest apparent length of about 30° at York, then 
from all places further south it ought to have attained a Jenzth 
exceeding this, the more so the further south they are, The 

e 


ends of the beam appesred very well defined from here, and 


there was very little room for estimates varyingaccording to the ~ 


observer’s sensitiveness to light. If we take the observations 
made from Clifton, Cirencester, East €levedon, Woodbridge, 
and Windsor, as they nearly all in estimating the length 
as ozÊr 30°, some considerably over, then these may all relate to 
the same object. But its appearance from York is flatly contra- 
dicted by Mr, Batson’s observation from Hungerford, from 
Halstead, Essex (which seems to agree with Mr, Batson’s), also 
those from Lincoln’s Inn Fields, Greenwich, and Hip s 
All these agree in contradicting the others named above, by 
assigning a much smaller angular length. Mr. Batson describes 
a sudden foreshortening ahich the meteoroid underwent when 


‘passing the moon, and since I saw it pass below the moon at” 


tecrged the same time, then (on the supposition that we 
eheld the same object) the same shortening ought to have 
been visible to me ; but taere was not the slightest trace of an 


such thing. I noticed that it very gradually shortened in 
(after Sosio for perspective) in its juar towards the west, 
which is significant, efnd explainable if we suppose the body to 


have been encountering resistance to its momentum, It is im- 
possible to recpncile all the observations, and yet most extra- 
ordinary that no siagle observer is known to have witnessed 
more than one such phenemenon at about that time except Mr. 
Worthington, who says he saw two af once, I have reason to 
believe that a rather similar thing was seen below the moon at 
about 5 30 on that night from here. I see that from Ziericksee, 
in Holland, a similar ohenomenon was seen to transit a 
Pegasi (which would be at about 50° altitude, and on 
the magnetic meridian from there). If this was the 
one that I saw, then at the time that it was seen to 
transit a Pegasi, from Ho land, it would appear to me to be just 
forming in the south-east where it appeared to be about 10° 
above the horizon, it which case it would have to be under 
seventy miles high when ever Belgium, But it is almost certain 
that it attained a height of over 150 miles during the latter part 
of its course. As yet (fizura’ively speaking) the spectra of Pe 
auroral phenomena have aot thrown as much light on these thi 

as that which enters the narrow a of the spectroscope to print its 
uncertain record on the retina, I only hope that some one with 
a clear head and much patience will suc:eed in unra the 
tangled skeins of evideace which surround the mysterious 
meteoroid of November r7, 1882, H. Dennis TAYLOR 

Heworth Green, York, February 11 





Aino Ethnology 


In an article on ‘Aino Ethnology” which appeared in 
Nature, vol, xxvi, p. 524, and which happened to read only 
a few days ago, Mr. A. H. Keane makes following state- 
ment :—*‘ Until the appearance of Herr Rein’s large work on 
Japan, one of the most universally-accepted of these conclusions 
was that, whatever be their affinities, the Ainos must certainly 
be separated from the Mong»lic connection. No little surprise 
was accordingly produced by Rein’s attempt to affiliate them to 
the surrounding members of the yellow race. But it was soon 
seen that his arguments, apparently inspired by a love of para- 
dox, were sufficiently refuted by the very illustrations of the 
Aino type introduced into his work.” e 

I submit that one who has read my work upon Japan will 
decide, with me, that the spirit of the matter quoted is unfair, 
in so far as it charges me woth ‘‘attempts” at affiliatiog, and 
with being ‘‘ inspired” otherwise than by a love of trath—this 
motive being, as stated in my preface, that which induced me to 
write. 

It is repeatedly mentioned in my book that I had never been 
in the island of Yezo, ard those who have carefully restl the 
whole work—including Mr. Keane, if he has done so—cannot 
reasonably fail to observe that I speak of the Aino tribe as one 
who had never visited them in their proper home, nor made 
them a special subject cf stady in any respect. My remarks 
upon their probable racia! affinities were based upon good, and 
the then latest, authorities, whose names herb - ia era 
tion, Thus, on p. 444, occurs a passage of wi e 
is a rendering Ch Doenitz and Hilgendorf have made thorough 
investigations of their (the Ainos) physical peculiarities, and have 
published thg results thereof in the Aiheena der Deutschen 
Gesellschaft Q@stasiens. I: appeared as an undoubted fact ‘that 
the Ainos are Mongolians, who are separated from the Japanese 
in a perhaps less degree taan the Germans from the Romans,’ ” 
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In the comments which I added to the views. of these eminent 
observers, wherétn I mentioned those circumstances that seemed 
to me to tend in the dirgction of their support, I was, of course, 
unable to include, as I would if possible have done, a statement 
of theopinions of such noted authorities as Dr. Steubg and 
Herr von Siebold, the results of whose investigations have so 
recentlygbeen given to the press, and which are cited in the 
article that elicits this letter. J. J. Rein 
Marburg, Germany, February 8 





Hovering of Birds 


I REGRET that I did not notice until to-day that Mr. Airy, in 
his letter published in NATURE, vol. xxvii. p, 294, specially re- 
ferred to “hovering with perfectly motionless wings” as being 
that for which an upward slant of wind is, as he believes, 
vabsolutely requisite to enable the bird to do so. 

Is the term “hovering ’’ applicable to the exam: les given by 
Mr... Airy of gulls and hawks floating as itywere with motionless 
wing slong hillsides and cliffs ? 

I have always associated ‘‘ hovering” with the flapping or 
fluttering of the wings, as is invariably noticed when terns or 
hawks are looking for their prey either over land or water. 

February 10 J.R. 


Intelligence in Animals 


In his letter in NATURE, vol, xxvii. p. 337, Mr. J. Birming- | 


ham does not mention. what kind of bear it is that throws down 
pieces of rock ‘‘in order to ca‘ch the: bareins,” as told by the 
Kamtschadales ; but the Eskimos have a somewhat similar story 


of the white bear, when attacking the walrus, the largest of | 


which, with their formidable tusks, Bruin generally avoids. 

The circumstance was told me by an eye-witness, a very 
truthful and honest Eskimo of Repulse Bay. He said: “I and 
two or three other Innuit were attempting to approach some walrus 
in winter, lying on the ice close to the water, kept open by the 
strong current, in Fox’s Channel. As we were getting near 
we saw that a large white bear was before us, He had reached 
in the most stealthy manner a high ridge of ice, immediately 
above where the walrus were lying; he then seized a mass of 
ice} in his paws, reared himself on his hind legs, and threw the 
ice with great force on the head of a half-grown walrus, and 
then sprang down upon it.” 

The Eskimos then ran up, speared the bear, and found the 
walrus all but dead, thus securing both animals. I should add 
that the bear threw the ice-as if he was “left-pawed.” 


Kensington, February 10 J. RAE 





White spending the late winter months at Paignton, in 
Devon, I frequently watched, through a telescope, shore birds 
of varicus kinds stalking game on the low-tide sands, These 
abound with sand-eels, which lie, perfectly concealed, about an 
inch below the surface, and are caught in the following way ly 
the gulls, 

Standing close to the water’s edge, the birds tread the wet 
sand into soft puddles by rapid alternate movements of their feet, 
and when a sand-eel, thus disturbed, makes a dart for the sea, 
he is instantly tak€n by a skilful bat leisurely looking snap of 
the beak, 

Sand-eels bury themselves without leaving any marks cn wet 
sandmgnd the gulls were always@seen steadily and tentatively 
beating over the ground in the way I bave described. They 
took, each, a fish a minute, perhaps, and impressed me with 
the idea that some thoughtful ancestral gull had deserved well 
of his race for the invention of such an easy logieal way of 
picking upa Sving. D, PIDGEON 

Holmwood, Putney Hill, February 7 


The Sea-Serpent 


On reading the letter of W, Steadman Aldis in Nature 
Avol. xxvii. p. 338) yesterday, I was reminded by a persén 
present that some years ago, when in Orkney, I pointed out 
an appearance that most people unaccustomed to witne-s it 
might have taken for a great sea-monster, This was “no hing 
more or less than some hundreds of cormorant# or ‘ scarps” 


T Tt may be questioned how the bear could find a lump of detached ices 


‘The strong current mentioned is constantly breaking up the ice into snfall 
pieces. 
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| flying in @ continuous line close to the. water, the deception 
being increased byethe resemblance of a head: caused by several 
t scasps” in a cluster Aeasfing the column, and by the ‘!Zaupy.” 
seas of a swift tideway jequently intervening and hiding for an 
instant part of the black lines, causing the observer to—not un- 
naturally—imagine that the pOrtions so hidden had gone under 
water. The spezd of the’cormorant on the wing may be fairly 
estimated at thirty miles an hogr or more. RAE 
Kensington, February 10 


The “Zoological Récord” , 


I sHOULD like to point out a slight error in the Jast ¢mpression 
| of NATURE (p. 311). In your notice of the Zoological: Record, 
1881, it is stated that no separate paper seems to have appeared 
in 1881 exclusively devoted to the group Octactinie. “I should 
mention that Prof, Nicholson’g book on -‘*Montieulipora,” 
his paper on the skeleton of ** Tubipora,” and’ Mr, Wilson's 
paper on the devebpment of “ Renilla,”.all appeared in 1881, 
and were duly recorded by me. SYDNEY J. Hickson 
Anatomical Department, Museum, Oxford, February § 





| STEVE-TUBES 


CAREFUL examination by E. Russow (dua. Sci. 

Jat, xiv. 1882, Nos. 3 and 4) gf the structure and 
development of sieve-tubes leads *him to the following 
general conclusions. SCENES tv 
In all vascular plants examined, the sieve-tubes exhibit 

a remarkable agreement in structure, always expressed 
by the presence of callus. The sieve-punctation appears 
to be wanting in /svefes, and possibly also in the Marat- 
| tiaceae. It is not, when present, confined to the sieve-tubes, 
| but occurs also in the parenchyma of the secondary liber. 
It is often difficult to decide whether these punctations 
are actually perforated; but this is clearly the case 
wherever the sieve is traversed by ¢allose cushions or 
striz, or by connecting filaments; the presence of callus 
is not of itself sufficient to indicate perforation, 
formation certainly precedes the perforation of the: 
brane. In conifers the punctations between the sieve- 
tubes and the cells of the medullary rays are provided 





and the punctations remain closed. ue 
The development, accumulation, and final disapp 
| ance of the callus indicate that St is nota: produ 
transformation of the cellulose, but that it is separated: 
from the contents of the sieve-tubes ; its accumulation 
round the perforations is proportionate’ to ‘the: freedom 
and duration of the intercommunication’ that takes place 
through them; this communication probably oontinues as 
long as the striæ of the callus remain clearly developed, 
and ceases when these disappear, close up the sieve-pores, 
and end the function of the sieve-tubes. fine S 
In gymnosperms and vascular ¢ryptogams, mucilagi- 
nous filaments are never to be seen traversing the callose 
cushions, although there is always a certain ainount..of 
communication between the elements of the sieve-tubes. 
The special function. of the sieve-tubes'is probably always- 
maintained wherever striæ cross the callose: cushions, 
The large number of plants in which the siéves: are: tra- 








filaments, and the large number in which no such: fila- 
ments are at any time observable, contradicts the idea. 
that the function of the callus is to close the sieve-pores 
during the dormant season. UPR 
Much less callus is deposited in the -sieve-tubes. of 
closed fibrovascular bundles, especially in permanent 
organs, than in those of open bundles which increase in 
thicknegs from the activity of their cambium, This dif- 
ference corresponds to a difference in the nature of the 
contents, and in the.duration of the activity of the sieve- 
tubes. While in gymnosperms and- dicotyledons- the 
active period of the sieve-tubes rarely exceeds two years, 


| in monocotyledons and. vascular “eryptogams it. lasts as 





j long as the organ itself. A stem of Alsophila; at least 
» 






with callose cushions only on the side of the sieve-tubes, ` ae 


versed, both in summer and winter, by mucilaginons a 





Feb. 15, 1883] : 


» 


«e NATURE 


367 











twenty years old, had all the sieve-tubes at its base still 
- ina state of full activity. Ina stem of* Yucca aloifolia, 
about fifteen years old, the sieve-tubes of all the fibro- 
vascular bundles, even the innernfost, were active, and 
had their sieves covered wit) callus; but this was no 
thicker.in the oldest than in the goungest tubes. Ina 
stem of Dracena draco, at least twenty years old, tke 
callus had nearly or entirely Gisappeared from many of 
“the sieve-tubes; but the plant was ctherwise in bad 
health. e 
The callus i$ not a reserve-substance ; for in gymne- 
“sperms and dicotyledons it often remains unchanged for 
years in the dead sieve-tubes, and even in leives which 
< have fallen in the autumn, and ineaérial branches which 
-@e in the winter. It behaves rather like a secretory 
_ product; and this view is Bonfirmed by the study of its 
“developthent. The organised structure which the callus 
; sometimes exhibits js not a sufficient objection to this 
view. 
Under which class of organic compounds the callus 
should be plaeed cannot at present be determined with 
certainty. Its behaviour to iodine-reagents and to aniline 
blue appears to indicate an alliance with proteinaceous 
substances, and especially with nuclein ; in this respect 
it differs altogether from the solid carbohydrates, such as 
cellulose and starch. 
.. All sieve-tubes resemble one another in their contents, 
at least as far as relates to the parietal protoplasm and 
water. The mucilage, which is undoubtedly a non- 
granular protoplasm, only exists in large quantities in 
-dicotyledons ; no mucilaginous threads can be detected in 
monocotyledons or vascular cryptogams; in some mono- 
cotyledons there is simply an accumulation of mucilage 
in the sieve-tubes. The sieve-tubes of these two classes 
‘ontain, on the other hand, a large quantity of smaller or 
ger refringent globules, which are also proteinaceous. 
Similar globules have been observed im the closed vas- 
cular‘bundles of Hippuris vulgaris. , 
Although starch is almost always present in the sieve- 
bes of open vascular bundles, it is seldom to be met 
ith in those of closed bundles. The diameter of the 
starch-grains is always greater than that of the canals 
which are clothed with callus, which renders it impossible 
for them to pass from cèl to cell as long as the sieve- 
-- tubes are in an active state, The reddish-violet or brick- 
xed: colour which these starch-grains téke with iodine 
‘yeagents indicates the presence of a diastase among the 
contents of the sieve-tubes. 
- Avserieseof observations on the same organs by E 
“Janczewski (dan. Sci. Nat. xiv. 1882, Parts 1 and 2) 
was directed mainly to a comparison of their structure in 
the different primary groups of the vegetable kingdom. 
oc In vascular cryptogams the elements of the sieve-tubes 
< are not.much larger than those of the parenchymatous 
«tissue. They have no nucleus, and contain proteinaceous 
globules, adbering to the parietal protoplasm, and col- 
lected below the pores. Both the lateral and terminal 
walls have a larger or smalfer number of pores. The 
membrane of these pores is never perforated, and pre- 
vents the intercommunication of the contents of adjoining 
elements, it is sometimes (as in Pterzs agudlina) pierced 
-by callose cylinders. The time of year exercises no 
> influence on the sieve-tubes, which remain in the same 
condition through the whole of their existence. 
In gymnosperms the life of the sieve-tubes may be 
© divided into two periods, evolutive and passive. During 
the: first period the pores. in the walls of the young tube 
“produce callose substance, and are transformed inte 
< sieves covered and closed by the callus ; the elenfents af 
the tubes contain, at this period, parietal protoplasm. 
“During the second period the. tubes entirely lose their 
- protoplasm, and become inert; but. at its very commence- 
_ ment the sieves also lose their callus, and free communi- 
-cation is established between adjacent elements. 
. 













































































In dicotyledons the structure of the tubes is still more — 
complicated ; their life may be divided int four periods: 
evolutive, active, transitional, and passive, During the 
first period the cambial cell is not transformed imme- 
diateéy into an element of the tube, as in gymnosperms ; 


| it divides longitudinally, and produces on one side an 


element of the tubes, on the other side one or twoecells of 

the liber-parenchyma. In the elements ‘thus separated, 

the pores of the walls, or the entire horizontal septa; 
become covered with callus, and perforated into. true 

sieves composed of a delicate network of celulose and a 

callose envelope. The tubes now enter the second or 

active period, characterised by the sieve-structure. and 

the free intercommunication of the protoplasmic contents 

of adjacent elements. It may last for months or years. 

In some cases the sieves are closed before winter- bya- 
fresh formation of callus, and open again in the spring... 
During this periodsthe tubes contain protoplasm, a larger. - 
or smaller quantity of a mucilaginous’ proteinaceous sub- 

stance, and sgmetimes starch. During the transitional 

period the tubes gradually lose their contents; the sieves 

are closed by callus, and reopen again by the complete 

absorption of the callose substance. They have now 

entered the passive period; they are completely inert, 

and contain no organic matter ; the sieves are reduced to 

a delicate network cf cellulose. 

The development and behaviour of the sieve-tubes of 
monocotyledons resemble that of dicotyledons, and their 
life may be divided into the same four periods, But 
from the fact of the vascular bundles being closed, and 
having no cambial zone capable of forming fresh tubes, 
the active period of the tubes may last as long as the life 
of the organ which contains them requires it. The 
passive period is, in fact, rarely manifested. In our 
climate the sieve-tubes have the power of closing their 
sieves in autumn, and reopening them in spring. The 
elements of the tubes contain no starch or mucilaginous 
substance; and their parietal protoplasm. only contains: 
proteinaceous partieles which seem to het n 

ity 








spring, and to add to the density and refrangi 
protoplasm. 
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CASSELL’ S NATURAL HIST ORY" 


WTE the sixth volume, this well-illustrated account 

of the natural history of the animal kingdom is 
brought to a close, and the six handsome volumes leave 
nothing to be desired, so far as good covers inclosing excel- 
lent paper and beautiful typography are concerned. Indeed, 
the general get-up of the series is quite unexceptional, and 
as to the average value of the scientific contents we feel 
fully justified, on the strength of such contributors as 
Parker, Sharpe, Carpenter, Dallas, Sollas, &c., in strongly. 
recommending the series to the: majority of our readers. 

From a purely scientific point of view, we regret the 
title selected by the Editor. He should not have launched - 
so important a book in these days upon the sea of science: 
under an obviously wron@ title. The“ Historia gatu- 
ralis” embraces, as the Professor of Geology in King’s 
College, London, well knows, something ‘more than an 
account of the members of one of nature’s kingdoms, 
and of their distribution in space and time. . It is there- 
fore certainly not scientific, and we take it as against 
modern culture to adhere to sucha style. If, indeed, the 
eminent firm of publishers were to extend this. natural 
history so that in another half-dozen volumes we should 
have an account of the equally interesting, and even more 
important vegetable kingdom, the title of the series would, 
the more approach exactness. - 

Although in the title of his work the Editor has followed 
in the footsteps of the mere compiler, he has: by: 

1 Cassell's Raturat History.” Edited by Pi Martin Dune 
Lond., F.R.S., Professor of Geology, King's College, London. é 
t p 6, illustrated. Volume 6, (Lendon, Paris, and New York: Cassell, 
Petter, Galpin, and Co, 1883p 00 hee TE 









in the eye 











368 


NATURE » ‘ 


ni a Aha — x a 2 


[ Feb. 15, 1883 





followed this example in the direction of writing on all 
the ps of The animal kingdom with his own pen, but 
has fortunate in getting together a number of con- 
tributors, whose very names command respect for their 
contributions, The table of contents of the just pubRshed 
volume shows that the subjects of the Insects, Myriopods, 
and Ar&chnids have been written by Mr. W. S. Dallas, 
with the exception of the Lepidopterous Insects written 
about by Mr. W. F. Kirby, the Crustacea are described by 
Mr. Henry Woodward, the Echinoderms by Mr. Herbert 
Carpenter, the Sponges by Prof. Sollas, the Rhizopods 
by Prof. Rupert Jones, and the Worms, Zoophytes, and 
Infusoria by the Editor. . 

We have been greatly struck by the immense amount of 
information given to us by Mr. Kirby in Chapter IX., which 
treats of the characteristics of the order of Lepidoptera, 

ives an account of the evolution of these insects from 
the egg to the perfect state; descries the imago con- 
dition ; gives a condensed but very clear account of their 
anatomy, food, and geographical distribution, and con- 
cludes with a few hints on collecting, killing, and setting. 
Among the statistics of lepidopterous life, we note that 
the present census gives about 10,000 species of butterflies, 





Fic. 1.—Cecidomyid with viviparous larva. 


upon various species of plants. The number of species 
is very considerable, about 100 being recorded as Euro- 
pean. Many of them by attacking useful plants, fre- 
quently do much mischief. Among these may be men- 
tio the Hessian Fly (Cea@domyia destructor), which 
has done so much damage to the grain crops of the United 
States, and which received its name from a belief that it 
was introduced into the States with the baggage brought 
by the Hessian troops in the pay of the British Govern- 
ment about*the year 1776. The Wheat Midge (C. ¢ritic/’) 
is an enemy of the wheat crops in this country, some- 
times doing much damage; several other species form 

the flower-like galls oftentimes found on willows. 
In 1860 Dr. Nicolas Wagner, of Kasan, made the 
startling discovery that in certain of these Cecidomyids 
“the larval stages could give rise by a kind of budding, to 
several small larval-like forms, and that when these latter 
got free, they in their turn produced still other larvAl forms 
in the same curious fashion, and so ore generation 
succeeds another throughout the autumr’, winter, and 
spring. Inthe summer the last generation undergoes a 
ge to the pupa state, and from these pupa the 

. 





and 40,000 moths; but then Mr. Kirby adds: “ Hun- 
dreds of new ies are being added to our lists every 
year.” The abundante of species in a district would 
seem to be in proportion to the variety of the vegetation, 
which latter is intimately,connected with variety of ele- 
vation, and so it is &that Lepidoptera are fay more 
numerous in Switzerland than in the peninsulas of Italy 
and Spain :” but is it not Possible that the mountainous 
regions of Spain will still yield many as yet unknown 
forms? The illustrations in this poréion of the volume are 
often very beautiful, and comparatively new. Of the next 
order, Diptera, says Mr, Dallas, “ it is not easy to arrive 
at any trustworthy estimate of the total number of species, 


| yet allowing Dr. Schiwer's estimate of gooo species as 


European, it has been calculated that the total fly popu- 
lation of the world would bÊ from 150,000 to 160,000. 
Only a very few of this great army could be course 
alluded to, but the information given about the gnats, 
midgets and crane flies is very full and interesting. Man: 

of these forms are injurious to our crops, a$ well as irri- 
tating to ourselves. The Gall Midges (Cecjdomyidz) are 
among the most delicate species of all these gnat-like 
Diptera. The larvz of these elegant little insects feed 


perfect winged males and females emerge. The latter 
lay eggs in the bark of trees, and the larva produced from 
these commence once more a fresh series of organic 
broods. This strange circle of development is in part 
represented in the accompanying illustration, which will 
serve as a fair example of those which abound in this 
volume, All the families of the flies, ending with that of 
the flea, which, However, is placed in an order by itself, 
are well and judiciously treated. 

The chapter on the Rynchota is also, despite its sub- 


ject, a very interesting one, and a great deal of useful 


information is crowded into a small space. Mentioning 
the noise produced by the male Cicada, the author says : 
“During the heat of the day they sif concealed amongst 


the foliage of the trees and shrubs, and sing incessantly ;” 


but is i not rather their wont to select the end of some 
dead twig, or the extremity of some vine pole, and there 
out in the full glare vibrate violently. A little space might 
have been spared for an account or figure of the vine 
phylloxera. : 
The chapter on the Orthoptera begins with the crickets 
and ends with the springtails. Among the Myriopods 


‘4 


Feb. 15, 1883] . 


we find the orders Pauropoda and Onychophord, the latter 
for Lansdowne Guilding genus Peripatus, which, by 
the way, he referred in his original description to the 
mollusca, and not, as here stated, to the worms. 

_ The chapter on the Arachnida includes the Scorpions 
and their allies the Spiders, Mites, Tardigrades, and 
Pantopods ; in the sketch of the latter a half page might 
usefully have been devoted to recent researches on the 
distribution of this extraordinary group of marine forms 
in the depths of the gea. 

The class sof Crustacea is well illustrated, and in the 





Fic. 2.—Millepora, showing expanded zooids. 


introductory chapter we have an excellent account of the 
general anatomy and strange development of the group. 
Even Fritz Müller's account of the metamorphosis of 
Penzus is given, with figures of the Nauplius, Zoea, and 
Mysis stages. The typographical arrangements of the 
headings of the orders of the Crustacea seem faulty, 
The Editor’s eye has failed him here, and though the 
sense is in no ways altered by the want of uniformity in 
the type used for the keadings Brachyura (p. 197), Ano- 
moura (p. 202), Macroura (204), yet there is a utility in 
the case of a classification of appealing to the eye, The 


A 
-a 





Fic. 3 —Enuplectella aspergillum, structure. 


King Crabs are placed as usual among the Crustacea, 
but the joint authors (Messrs. Dallas and Woodward), in 
their concluding remarks on the Arthropods write: “the 
structural relations of these to the scorpions would seem tg 
be very close, and certainly raise a difficult problem, anê 
which is rendered still more interesting by the fact that, 
according to the researches of Dr, Jules Barrois, a Limu- 
loid, or King Crab-like stage occurs in the development 
within the egg of certain true spiders. For the present, 
this and many other such questions must, however, re- 
main open. In all biological problems relating to the 


« NATURE 


a 





369 


past developmental history of the organic world, we must 
for a long time yet expect to come cehtinually upon 
obscure and puzzling points which gnly a more extended 
knowledge of minute details can clear up.” 

The various classes of the “grand division” of the 
worms are treated rather unevenly. This grand division 
is, no doubt, a somewhat heterogeneous one. “Rhus it is 
found that an animal does not exactly correspond with 
one of the articulate groups, and another resembles in 
certain points, but net in all, an Infusorian. They are 
then placed with the Vermes [worms] because of the 
existence of certain fundamental structures.” There is a 
good deal of minute anatomical detail given about the 
Leeches and Rotifers, while the Land Planarians are 
dismissed with the following:—‘‘ They have eyes, no 
tentacles, a proboscis, and a narrow body. They are 
found in the United Kingdom and generally in Western 


Fic. 4—Rhipidodendron spandidum, Aa, colony{;_B, two mcnads; C, free 
monad, d 


and Central Europe. They have been found in America 
and on continental as welleason oceanicislands, Mgseley 
says that they are noccurnal in their habits, when m the 
light getting under leaves. Some contain chlorophyll and 
seek the light, but die in the sunshine. They eat small 
snails, worms, and flies. An American kind secretes a 
mucous thread, and suspends itself in th® water, and 
another lets itself down from the leaves by one.” 

If we were introduced to the Worms as a Grand Divi- 
sion, we are told that the Echinoderms form a Sub- 
Kingdom of the Animal Kingdom, but there is nothing 
to guide us to this in the heading of the portion of this 
volume in which Mr. Herbert Carpenter so well, thouglf 
succinctly describes this important group, an account that 
we wofld have wished to have been much more detailed. 
The classestof this group getting about three pages of 

etext to each, ‘and several of the pages are devoted to new 
aud excellent woodcuts. 

The group of the Zcophyta embraces the Hydrozoa and 

*e 
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Actinozoa. These “are distinct: from the Spongida, 
although some*synthetic-minded morphologists classify 
all together as Coelenterata.’ In treating of the freshwater 
Hydra we notice the “old story” repeated that “if the 
body be turned inside out, the old ectoderm [whye the 


adjective ?] takes on the digestive power and the former | ; r s a A 
| described and most beautifully illustrated in Prof: Stein’s 


endoderm that [takes on the function] of the skin.” 

The order Hydrocorallina is placed as the last of the 
Hydrozoa, with the families Milleporide and Stylasteridz:, 
as indicated by Moseley, to whose researches and those 
of Agassiz we are indebted for all we know about the 
order. Millepora alcicornis was obtained by Moseley at 
Bermuda. The calcareous tissue of the coral is very hard 
and compact, and the polyps are extremely small. It is 
very difficult to prevail on the polyps te protrude them- 
selves from their cells, but Mr. J. Murray, of the Challenger 
Expedition, succeeded in procuring them in this state on 
two occasions, and the accompanying drawing (Fig. 2) of 
one of the expanded polyps, and of five of its surrounding 
zooids, is from Mr. Moseley’s memoir on the structure of 
this genus. In the centre is seen the short polyp form 
provided with a mouth and with only four short knobby 
tentacles, while grouped around are the five polyps without 
mouths, and for the sake of letting the central zooid be 
clearly seen a sixth mouthless zooid is omitted from the 
sketch; these latter zooids have from five to twenty ten- 
tacles ; they are much more active than the mouth-bearer, 
and do the work of catching food for it. When alarmed 
all disappear within the framework. 

The article on the group of the Sponges is excellent. 
The author now regards the sponges as forming a sepa- 
rate class independent of the Coelenterata, and situated 
at the very bottom of the Metazoic sub-kingdom, and 
gives a brief sketch of the orders and sub-orders. 

The figures of sponge structure are refreshingly new, 
many of them being from quite recent sources--such as 
the memoirs of Haeckel, Schulze, and Prof. Sollas himself. 
The beautiful sponge belonging to the genus Euplectella, 
now known to live anchored in the mud in deep seas, or 
attached to the hard bottoms of shallower waters, has had 
its structure ably described by Prof, Schulze, from whose 
memoir the annexed woodcut (Fig. 3) istaken. The mem- 
branous wall—very delicate and thin—which surrounds 
the skeleton is furnished with smooth-edged roundish 
pores of different sizes, irregularly arranged, and varying 
very much in number. These form an open communica- 
tion between the cavities of the chambers and the duct- 
like spaces surrounding them, which penetrate every where 
between the ciliated chambers and extend even to their 
mouths, where they terminate on a tougher membrane, 
which binds together and connects laterally the chamber 
walls. The figure shows the outer portion of a thin 
section taken perpendicularly to the outer surface through 
the side wall of a ridge, and is magnified X 150. Several 
of the ciliated ch&mbers are seen. 

Although the Rhizopods are described as standing 
“ first in the scale of animal organisation,” we find them 
treattl of in a chapter betes that relating to the 
Infusoria, and we are told in the same paragraph that 
“they have ina great degree the same simple constitution 
as several other kinds of animalcules which are grouped 
by waturalists as Protozoa.” We venture to think that 
such a description will be apt tö lead the general reader 
astray ; nor was it quite fair of the Editor to allow the 
writer of the article on the Rhizopods to go somewhat 
out of his way in his forty-ninth paragraph to give a view 
of the organisation of the Sponges which will be apt to 


puzzle the reader who has perused the more accurate !4 


account of the sponge structure given by Prof. Sollas. 
As an example of the beautiful illustrations,of the 
Infusoria, which are for the most part taken from Saville 


Kent's excellently illustrated Manual of Infusoria, we give 


the woodcut of Rhipidodendron splendidum, There are 
few workers with the microscope who devote themselves 












to the study of the Infusoria but must be familiar..with 
the stems of thats group of animalcules, which gravitate 
aboutthe well known ‘A4vthaphysa vegetans of Müller ; the 
attached colony stocls putting one in mind of. some 
minute fucoid stem. Of this group the species figured 
after Stein is one of athe?’ most remarkable,. originally 


great work. This freswatee form has apparently not yet 
been found in this country, but a nearly allied species, 
R. Huxleyi, has been met with in South Devon. The 
figure shows the compound colony stock ate a, the quite 
young colony stock at E, which latter was. built up bya 
single monad, which divided by longitudinal fission, . pro+ 
ducing two parallel, or ngarly so, tubes, and one of, these 
monads is seen at C free, without a tube. 

In congratulating the Editomon the successful termina- 
tion of his labourg, we are not unmindful of the diféculties 
he has had to encounter in trying to secure a more or less 
uniform style of treatment of subfects so varied as 
the different classes and sub-divisions of* the animal 
kingdom. 





THE CONDENSATION OF LIQUID FILMS ON. 
WETTED SOL{BPS 


I’ Poggendorff’s Annalen for 1877, and in the Philo- 
sophical Magazine for 1880,1 have recorded some 
facts which are satisfactorily explicable only on the sup- 
position that the liquid in contact with the glass under- 
goes condensation upon the surface of the latter, In.the 
latter paper I was able to show that this condensed film 
visibly altered the resistance experienced by the liquid 
in flowing through the tube. In the paper in the Peggen- 
dorf s Annalen it was shown that a difference of poten- 
tial was set up between the two ends,of a capillary tube 
through which water was forced, and that the effect of- 
leaving the water in contact with the tube was that this 
difference of potential rapidly diminished, 
this finds its explanation in the effect of the condensation 
of the liquid on the sides of the capillary tube, causing 


the friction of the water against the tube to become less ie 


and less, whilst the friction of the water upon the con- 


densed water-film becomes progressively greater, as the 


latter adheres more strongly te *the glass... Probably 
simple drying would suffice to restore to..the tube the 
originally obsefved difference of potential. between its 
ends. . 

Whilst working upon this subject I noticed the large 
E.M.F. produced by a small air-bubble slowly, ascending 
through the vertical capillary tube which was full of 
water (see Dr. Dorn, Aun. d. Phys. u. Chem. 1880, S, 
73). At the time I could not account for this, but not 
long ago I constructed an apparatus which allowed. of 
alternate drops of water and bubbles of air being driven 
through the capillary tube. This produced. a very large 
E.M.F. Probably this increase in the E.M.F, is depen- 
dent upon (a) the increased electrical resistance conse-: 
quent upon breaking up the water in the tube into drops 
separated by air-bubbles, and (8) upon. an increased — 
disturbance of the liquid film adhering to the glass 
Experimentally these erfects, (a) and (8), might be. sepa» 
rated by substituting for water a (practically) perfectly 
insulating liquid. ae 

Another and very interesting illustration of a “liquid 
condensed on the surface of a solid is probably to be 
seen in the familiar fact that water will not clean a greasy 
sheet of glass. Reruns, Gate 
As is well known to all workers on. surface-tension, 


almost “the only way of getting a piysicad/y clean sur- | 


face of glass is by heating the glass.in concentrated ~ 
ulphuric acid, to which a little nitric. acid has been 


| added, and then heating, afier washing in pure water 

to remove the acid. 

to the air for a short time is generally. imperfectly 
. 


Such a glass surface exposed 


No doubt : 
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wetted by water. This no doubt arises, partly at least, 
from the condensation of gases on the surface, which 
Quincke has shown will producesthis effect to a rémark- 
able extent under certain conditions described by him. 
To this, also, Barrett and Stoney have referred certain 
modifjcations of Leidenfrost’s phenomena ; and the float- 
ing Shells, &c., of Hennessey are due to the same general 
cause. But a very minute "race of oil on a physically 
clean surface produces the familiar greasy surface. 
Why is this? OW is not insoluble in water, and 
when the qttantity of water used is sufficient to dis- 
solve thé quantity of oi placed on the glass, ıt ought 
to wash off. Every one knows, however, how difficult it 
is to wash oil off glass. Js thisdthen due to a diminution 
in the solubility af the oil in the water owing to iis CON- 
DENSATION on the glass s®rface? 1 believe it to be very 
probate that this is the case, and think that the experi- 
mental proof would be possible by placing estimated quanti- 
ties of oil on a physically clean’ glass surface, and subse- 


quently washing in quantities of water, such as under 


ordinary circumstances would readily suffize to dissolve 
it. By dissolving the oil in a volatile medium, its quan- 
tity might be readily estimated. No doubt other liquids 
of somewhat greater and better known solubility might 
be advantageously Substituted for the oil, and perhaps, as 
Dr. Japp has suggested to me, by employing a coloured 
liquid the result might be rendered evident to the eye. 
My inability to complete these experiments at the 
present tinfe, and the great interest attaching to a deter- 
mination as to whether the condensation experienced by 
the liquid-film alters the physical or chemical properties 
of the liquid must be the excuse for the publication of 
incomplete results, which I much hope may be taken up 
by others. J. W. CLARE 





THE STOCKHOLM ETHNOGRAPHICAL 
EXHIBITION» 


Ty STOLPE was asked to arrange and describe the 

Ethnographical Exhibition of Stockholm in the 
year 1878. This exhibition was brought together from 
all, or at least neatly all, Swedish public and private 
collections ; no less than 217 exhibitors with about 10,000 
objects participated, the King himself opened the gal- 
leries, and general interest was raised by an ethnographi- 
cal exhibition as indeed no other counfry has realised 
till now. We took occasion to visit the exhibition, and 
were dstonished to see so rich a material, as well as a 
thoroughly scientific arrangement. 

Both works named below are a result of the meritorious 
undertaking, The second was partly a guide through 
some parts of the exhibition, especially China and Japan, 
with a general introduction, and many valuable and 
interesting special remarks, partly, in its second volume, 
a determination of all, about 6200 numbers of the exhibi- 
tion, arranged after the exhibitors. The first-named 
work illustrates in geographical order the more important 
objects of the exhibition, partly in groups, but chiefly in 
single representations, There may be represented in 
al] about 1500 objects, and we hear that a fourth supple- 
mentary volume is in the press. 

The arst volume of this album contains, on 84 plates, Aus- 
tralia, Oceania, Malaysia, Madagascar, Malayo-Chinese, 
and Tibet; the second, on 116 plates, Chima, Japan, 
Samoyedes, and Turks; the third, on 78 plates, America, 
Africa, Circassia, Persia, and India. Japan and China, 
as well as Oceania, are relatively best represented ; 
among the last-named division figures the fine collec¢ 
tion from the Savage Islands, which the expedition of 
the Eugénie brought home in the year 1853. 

ge i 7 a ee 
Photographs par Lo P Mais Gunes 0 PP E78 pie (Steek 
holm, 1887)—“ Den allmänna etnografiska utstallingen, 1878-1879” (The 
General Ethnographical Exhibition). @ vols, 8vo, 85 pp. 1878-1879, and 


vill, 112 pp 1880. 
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This photographic zlbum must be regarded as the best 
existing ethnographical atlas; it gives, tlotwithstanding 
the inequality in the representation pf the single countries, 
a good idea of a high-class ethnographical museum. The 
editér has had a full appreciation of the problem which 
was to be solved, and no ethnologist who works scien- 
tifically can do well without this album. It was sherefore 
right that the International Geographical Congress of 
Venice in the year 1381 should bestow a prize on this 
beautiful work. Copies of the album are, we believe, 
only printed to order, and may be obtained direct from 
Herr Lindberg, R. Archzological Museum, Stockholm. 

. A. B. MEYER 


BARON MIKLOUHO-MACLAY 


ETTERS have been received from Baron N. de 
Miklouho-Maclay from the Suez Canal, the distin- 
guished traveller being now on his way back to Australia. 
During his prolonged and arduous experience of eleven 
years’ life amongst Mzlanesian and other savages of the 
Pacific his health has, we ate sorry to say, suffered very 
seriously, and he réturns to Sydney mainly on this 
account, since he finds that the climate of New South 
Wales suits him best. He intends to call at Batavia on 
the way out, where he left a part of bis collections in 1878, 
in order to convey these to Sydney, where the main bulk 
of the gatherings of Ins many journeys is already stored. 
The Emperor of Russia, with enlightened liberality, has 
promised to defray tne cost of the publication of the 
scientific account of Baron de Maclay’s results, and the 
collections have been brought together at Sydney in order 
that they may be RA for the preparation of the 
work for the press there, 

Baron de Maclay hopes to be able to get ready the 
whole of his numercus diaries, notes, and papers for 
publication in about two years’ time.. The complete 
work to be issued by him will, if his present plan be 
carried out, consist of an anthropological and ethnogra- 
phical section, a section treating of comparative anatomy, 
and a general narrative of his travels, together with 
appendices containing meteorological observations and 
information on physical geography. ` 

The work will be published first in Russian, but 
translations in other languages will probably soon follow. 

He intends to do a good deal of the anatomical work 
needed to complete his researches on animals collected 
by him in Australia and New Guinea at the Zoological 
Station at Watson’s Bay, of which he is the founder. 
This Zoological Laboratory at the very first received most 
important support from the Linnean Society of New 
South Wales, and by the influence of this Society a grant 
of land was obtained from the New South Wales 
Government for the erection of the buglding. Scientific 
men in other colonies, and notably in Victoria, recognising - 
the great imporiance of the establishment to the progress 
of biological research. haee come forward nobly tg,sup- 
port the enterprise, and the Australian Biological Associa- 
tion has been formed, a Society including men of science 
of all the Austrahan colonies and some distinguished 
European naturalists, the objéct being to support bio- 
logical stations in Australia, It is very gratffying to find 
so enlightened a sympathy with scientific progress deve- 
loped, and that the different colonies are able to work 
together ın so excellent a cause. We hope to refer- 
shortly again to the constitution and aims of the 
Australian Biological Association. 





° NOTES 


e Wecan ony for the present express the deep regret with 


which we learn of the death, on the gth inst., of Prof. H. J. S. 
Smith, of the Savilian Chair of Geometry at Oxford, at the 


372 
comparatively early age of fifty-six years. 
to refer to his carter and work in detail. 


We hope next week 


THE death is annonnéed at Basle of Prof. Peter Merian, the 
Nestor of Swiss geologists. He was born on Decembere 20, 
1795. His first important work, on the Jura of the Canton 
of Basle, was published in 1821, followed a few years later by a 
geological account of the Southern Schwarzwald. In 1821 he 
was appointed Professor of Physics and Chemistry in his native 
University, and at a later period he accepted the Chair of 
Mineralogy and Geology, which he held for half a century. 
He was more than once chosen rector of his University, 
and throughout his life not only continued his geological 
activity, but took an active interest in scientific work of all 
kinds as well as in public affairs. 


WE learn that Dr. Oscar Dickson arrived,in Christiana on the 
gth inst, to confer with King Oscar, who is Sojourning there, as 
to an Arctic expedition to be despatched this year, under the 
command of Baron Nordenskjold, to North Greenland, 


M. JANSSEN, as leader of the French Eclipse Expedition, will 
embark on March 6 for Panama. He will cross the isthmus by 
rail, and the Zcladreur will be ready at Colon to take him to 
Sable Island, near Caroline Island in the Marquesas group. 


Mr. DEANS Cowan, well known for his explorations in 
Madagascar (see Proc. R. Geogr. Soc., vol. iv, p. 521), has now 
fully settled to return there, in order to explore the southern part 
of the island. Of this district little is known, and it may be 
fully expected that Mr. Cowan will get valuable additions to our 
knowledge of the natural history of the country. Mr. Cowan 
calculates that his journey will occupy about two years. His 
plan is to begin at Ambahy on the south-east coast, and to pro- 
ceed inland to the most southern point reached when he made 
his suvey of the Bara-land, working southward amongst the 
Tausay and Taudroy people, thence westward towards the dis- 
trict of the Mahafaly tribe, and on to the River Onylahy. This 
will occupy one year. From the Onylahy the route will be 
nearly north through western Bara-land and the Sakalava 
country, ending at Mojanga. As these journeys will be amongst 
the aborigines, and even in different geological formations to 
that from which nearly all our Madagascar specimens are 
obtained, Mr. Cowan expects that the results will be of a most 
valuable character, and help to a solution of many interesting 
questions in regard to Madagascar. 


COLONEL EMILE GAUTIER has been appointed Director of 
the Observatory of Geneva, m succession to the late Prof. E. 
Plantamour, who had filled the position from 1839. 


On Tuesday, February 6, a large number of scientific men 
and social and political notabilities assembled at the Northern 
Station, Paris, to witness the transmission of energy by an iron 
wire yged like an ordinary telegrephic line, and extending to 
Sevran, near Le Bourget, and returning to the station, thus 
completing a distance of 20 kilometres. The primary engine 
was moved by a force of about 5 horse-power, and.the force of 
the secondary,was said to be 24. No precise measure was 
taken, The experiment was in continuation of the much spoken 
of Munich transmission of energy from Mierbach, according to the 
Marcel-Deprez system. It is not believed that this new experi- 
ment will put an end to the controversy. „Many papers have 
reported enthusiastically on the proceedings, and letters have 
Been written by electricians claiming to have executed more 
successful trials. Itis stated that new experiments on the Marcel- 
Deprez system of transmission of energy will take place under the 
superintendence of M, Tresca, with the same mfchines as on 
February 6. The Lumière Electrique states that the eae a 
of force is about 374 per cent., and that the dynamometer 
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measuring tte motive power of the primary machine was not in 
order at the time of ethe first experiment, 


PROF, FLOWER will gommence, at the Royal College of 
Surgeons, oa Monday, the 26th inst, a course of nine lectures 
upon the Anatomy of the Hors and its allies, In the first three 
lectures the general position of the horse in the animal kingdom, 
and its relations to other existtng and extinct species will be 
treated of ; the remainder of the course being devoted to a more 


detailed account of the osseous, dental, muscular, nervous, and 


other systems, as compared with those of the generalised Mam. 
malian type, the allied forms of Ungulates, and Man, The 
lectures will be given on Mondays, Wednesdays, and Fridays, 
and are free to all who take®an interest in the subject. 


Ir seems that the season of 188#has, on account of the state 
of the ide in the Arctic seas, undoubtedly been one of the most 
adverse on record. Thus while the Norwegian walrus and white 
fish hunters were unable to get to the north of Spitzbergen and 
the Swedish Meteorological Expedition to Mossel Bay, no vessel 
succeeded in reaching the Siberian rivers. If appears from 
information just to hand that the summer along the coast of 
Siberia has been unusually cold, while incessant north-east winds 
have accumulated drift-ice on the shores fo such an extent that 
the estuaries of the Yenissei and the Obi were not once navigable 
in the season. Thus the small steamer Dallmann, of Yenis- 
seisk, belonging to Baron Knop, was quite unable,to get from 
the Yenissei into the Obi, and all she accomplished during the 
year was to transfer a few thousand poods of grain from Mr. 
Sibiriakoff's depdt, where it had been lying for some years, to 
Baron Knop’s, to be eventually forwarded to Europe, When it 
is remembered that this was the state of the ice in the eastern 
and southern parts of the Arctic seas, and we remember the 
reports of Mr, Leigh Smith and Sir Henry Gore Booth of open 
water north and east of Novaya Zemblya, it becomes apparent 
that some other part of the Polar basin must have been very free 
fromice during the summer. It seems to be the opinion of 
several authorities, as for instance Baron Nordenskjold, that any 
vessel which had attempted to penetrate by way of Behring 
Strait would, no doubt, have demonstrated the practicability of 
navigating the Siberian seas every sugamer from one end or the 
other, This year fresh attempts will be made by Mr. Sibiriakoff, 
Baron Knop, and Dr. Oscar Dickson to open up a trade route 
with Siberia from Europe ; those however acquainted with the 
Arctic seasons would not be surprised to see the ice*in the 
summer of 1883 as adverse to Arctic voyaging as it was in 1882, 


. THE first news has been received at St. Petersburg from the 
Russian Lena Expedition, Lieut. Harder, who was searching for 
the remains of the victims of the Feannette disaster, met Dr. 
Bunge and Jurgens on October 3. He found the members of the 
Lena Expedition in excellent health, and already comfortably 
settled in their winter quaiters, t 


. M. Wotr, chief of the Physical Department in the Paris 
Observatory, delivered last Saturday “evening a lecture at the 
Sorbonne, on the Mtthods employed in Astronomical Physics, 
before a very large and enthusiastic audience. M, Wolf insisted 
upon the three methods employed by astronomers, viz. ocular 
inspection with telescopes, spectroscopic analysis, and photo- 
graphy. He dwelt upon the difficulties of vision with instru- 
ments possessed of a great magnifying pqwer, and he tried to 
oppose the popniar delusion that any description of celestial 
phenomena could be ‘photographed with advantage. He 
explained that this method should be almost exclusively confined. 
to the sun and moon. The lecture was illustrated by many 
experiments and projections. 


AN important advance is in course of realisation in the use of 
telegraphy for French newspapers. The Reforme has hired a 
e 
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direct cable from London to Paris. The instruments are in the 
London and in the Paris office of the paper, sp that the transmis- 
sion is instantaneous, According to qjrcumstances, the Aeforme 
telegraphists use the Calais, Boulogne, oe Dieppe cables. Noneof 


+ these gives a sensible retardation through crossing the sea ; but 


it is remarked that, contrary to expectation, the Dieppe cable 
is the best of the three, The transmission is made with an 
prainary Hughes apparatus. 


THE following are the subjects of the lectures to be given af 
the Royal, Institution by Prof. Robert S. Ball, the Royal Astro- 
nomer of Ireland, on the Supreme Discoveries in Astronomy :— 
“The Scale on which the Universe is Built,” ‘‘The Sun no 
more than a Star, the Stars no less fhan Suns,” “The Law of 
Gravitation,” and ‘The Astsonomical Significance of Heat.” 
The firw»lecture will be given on Tuesday, February 20. 


PROF. JOHNSTRUP, Rector of the University of Copenhagen, 
in a paper ow “The Glacial Phenomena manifested in Den- 
mark,” has shown that the Cyprina-mud deposits overlying the 
gravel in many parts of the Danish territories afford evidence 
that an interval of lesser cold must have followed the great 
glacial period. He moreover regards the presence of the shells 
of Cyprina islandia, andeother boreal forms of similar habit, as 
a proof that the climate in this intermediate period must have 


been similar” to that of the North Sea and the Cattegate in the 


present day, His views of the connection between these 
Cyprina deposits and the varied manifestations of glacial action 
are based on the hypothesis that the ice, which advanced from 
the interior of Scandinavia and covered Denmark and Northern 
Germany, must have been driven back, dud that on its disappear- 
ance, the Cyprina mud was deposited ia horizontal layers, On 
the recurrence of another glacial period these deposits were 
crushed, dislocated, and often thrust into a’ vertical position by 
drifting ice-fields, which had ploughed and broken up the sea- 
bottom in their advance. This view 1s in opposition to the 
opinion more generally held by geologists, that Denmark was 
twice completely buried under one connected ice-pall, which 
owed its origin to the continental ice of the Scandinavian penin- 
The direction of the striations and scouring lines in the 
island of Bornholm, ande ip some parts of Iceland, which are 
now being carefully investigated, are, however, admitted to be 
favourable to the views advanced by Prof, Jo&nstrap. 


MR.eGEORGE STALLARD, B.A., of Keble College, Oxford, 


at present Science Master of St. PauPs School, has been 
appointed Science Master at Rugby, in place of the Rev. C. M. 
Hutchinson. 


THE Council of the Meteorological Society- have determined 
upon holding at the Institution .of Civil Engineers, 25, Great 
George Street, S. Wo on the evening of March 21 next, an 
Exhibition of Meteorological Instruments which have been de- 
signed for, or used by, traveller and explorers. The Exhibi- 


tion Committee invite co-operation, as they are:anxious to obtain’ 


as large a collection as possible of such instruments, The Cam- 
mittee will also be glad -to show any new meteorological 
apparatus invented or first- constructed since last March, as 
well as photographs and drawings possessing meteorological 
interest, N 


WITH reference todhe recent explosion of a zinc-plate oxygen 
gasometer, described by Herr Pfaundler in Wiedemann s Annalen, 
Dr. Loewe states (Wied, Ann, No, 1) that to protect oxygen on 
atmospheric air from admixture of carbonic acid or acid vapour 
from the air of the laboratory, he has for many years placed 
them over lime-water, Some 20 to 30 gr. freshly slacked lime, in 
a powdered state, is placed in a strong linen bag, which is tied 
with cord just above the contents, and hung near the outflow 


tube of the water vessel of the gasometer. This ensures that. all 
carbonic acid and acid vapours which the wateyeof the gasometer 
may in time absorb from the air, are neutralised by lime-hydrate, | 
and rendered innocuous.. There is the further advantage, for ele- 
mentary analysis, thatthe potash or soda lye, which is preferred for 
washing the gases, remains long quite caustic, and thus serves— 
as it ought to do—less for purification of the gas than®as an in- 
dicator of the gas current. After long use the linen bag of 
lime-powder is renewed, 


THE February part of Hartleben’s Geographische Rundschen 
contains an interesting aceount of Potanin’s journey through 
Mongolia in the years 1876-77; also some well-written articles 
on the Samoa Islands, m Eastern Africa, and the European 
census of 1881, together with a memoir of Count Hans Wilczek, 


SoME time ago we-announced the commencement of the pub- 
lication of an ‘‘Elektro-technische Bibliothek,” by Hartleben, 
of Vienna, The second volume of this series has just appeared, 
entitled ‘‘ Die elektrische Kraftubertragung und ihre Anwendung 
in der Praxis,” by Eduard Japing. 

WE are requested by the Council of the Society of Telegraph 
Engineers and of Electricians to state that an International 
Electrical Exhibition will be held in Vienna under thè patronage 
of the Austro-Hungarian Government, in the months of August, 
September, and October next, At the request of the Austrian 
Minister of Commerce, and of the Managing Committee of the 
Exhibition, the Council af the Society have appointed a Com- 





mi‘tee for the purpose of receiving applications for space from 
intending British exhibitors, and for promoting generally the 
formation of a British section. Application should be made as 
early as possible, and should be addressed to the Secretary of 
the Society of Telegraph Engineers and of Electricians, 4, The 
Sanctuary, Westminster, S, W, 


THE Municipal Council of Paris is proposing to the adminis- 
tration to organise a m2dical service for the inspection of the 
eyes, ears, and teeth of the pupils of the public schools, in order 
to see how to cure constitutional or chronic diseases by which 
they may be affected. 


A LOCAL committee has been established i in Annonay for the 
erection of a statue to commemorate the invention of the 
Montgolfier balloon. 


UPWARDS of one hundred Palæolithic implements from the 
, collection of Mr. Worthington G. Smith have been transferred 
to the collection of Mr. John Evans at Nash Mills, Hemel 
Hempstead, ~ 


A “SECOND London edition” has been issued by Macmillan 
and Co, of Prof. Newcomb’s ‘‘ Popular®Astronomy.” The 
principal additions relate to Dr: Draper’s investigation on the 
existence of oxygen in the syn; Janssen’s conclusions from his 
solar photographs ; Prof. Langley’s investigation on tht solar 
spectrum on Mount Whitney, California ; the satellites of Mars; 
the supposed intra-Mercurial planet; preliminary results from 
the late (1874) transit of Venus, and other recent methgds of 
determining the solar parallax; the transit of Vehus on Dec, 6, 
1882; the great telescopes completed within the last four years ; 
and recent developments in cometary astronomy. The preface 
is dated Washington, July, 1882. 


. A DEPOSIT of remains of mammals from the diluvial period 
has been laid bare by the waves of the Wolga on the bank of 
, that river between Zarizyn and Sarepta. M. Al, Knobloch, of 
Sarepta, hag made a valuable collection of the bones found, 
jewhich belongél to Elephas primigenius, Bos priscus, Elasmo- 
tærium, Camelus Knobloshi, besides several antelopes, stags, &c. 
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On the evening of January 24 an aurora was observed at 
Geestemunde, which was remarkable both for its duration as 
well as for the intensity of its light. The sky was quite clear 
and the moon shining brightly, when about 7.30 p.m. a semi- 
circle of light appeared in the north-east. Soon afterwardsslong 
rays shot out from this across the sky, forming an immense fan 
of light ;*the middle one of these rays crossed the sky right down 
to the south-west, and remained.visible in the same brightness 
for two hours. The size and brightness of the other rays 
changed constantly. The light was perfectly white. 


A VIOLENT earthquake is reported from Freiburg-im-Breisgau 
January 24, at 5.30 a.m., accompanied by loud subterranean 
noise. At the same time two strong shocks were felt at 
Bischoffingen. On the same date, at 7.58 a.m., an earthquake 
was observed in Herzegowina. It lasted for four seconds, and 
its direction was from north to south. “ 


DURING the coming summer a Fine. Art and Industrial Exhi- 
bition will be held at Huddersfield in connectionewith the open- 
ing of the New Technical School. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys (Macacus cynomolgus) 
from India, presented ‘respectively by Mr. T. W. Davidson and 
Miss M. Sutton; two Common Marmosets (//apale jacchus) from 
Brazil, presented by Mr. A, Pariss ; an Oak Dormouse (Myoxus 
dryas) from Russia, presented by M. A. Wrzesniowski; a 
Common Marmoset (Hapale jacchus) froù Brazil, presented by 
Mrs. Lynch; two Common Gulls (Larus canus), British, pre- 
sented by Mr, W. K. Stanley; two Herring Gulls (Zarus argen- 
tatus), British, presented by Capt. C. R. Suckley;-a Brant 
Goose (Bernicla brenta), European, presented by Mr. J. C. 
Robin: on j'a Black Lemur (Lemur macaco) from Madagascar, 
four Impeyan Pheasants (Laphophorus impeyanus & 9 9 2) from 
the Himalayas, a Black-necked Swan (Cygnus nigricollis) from 
Antarctic Amenca, deposited; two Philantomba Antelopes 
(Cephalophus maswellt),a Crowned Hawk Eagle (Spizaetus 
coronatus) from West Africa, four Snow Buntings (Flectrophanes 
nivalis), two Brant Geese (Bernicla brenta), European, a Red- 
throated Diver (Colymbus septentrionalis), British, purchased ; a 
Schomburgk’s Deer (Cervus schombu»gki), from Siam, received m 
exchange ; two Hybrid Peccaries (between Dicotyles labiatus & 
and D, tajagu 9), five Ring-hals Snakes (Sepedon Aamachates), 
born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE COMET OF 1771.—The comet discovered by Messier at 
Paris on April 1, 1771, and last observed by’ St. Jacques de 
Silvabelle at Marseilles on July 17, has long been mentioned in 
our treatises on Astronomy as undoubtedly moving in a hyper- 
bolic orbit, This inference was first drawn by Burckhardt, who 
considered that of all the comets calculated up to the time he 
wrote (Mémoires présentés par Sapans drangers, 1805) that of 
1771 Was the only one of which it could be stated with some 
degree of certainty that the orbit was hyperbolic, Encke con- 
sidered the case worthy of further investigation ; remarking that 
from the nature of the conditions it might be demonstrated that 
a comet could not rigorously describe a parabola, and that expe- 
rience so far rather gave the preference to the ellipse over the 
hyperbola, he insisted that a comet, whose track could not be 
represented completely except by hyperbolic motion, merited the 
greatest attention, He accordingly reduced anew the six obser- 
vations employed by Burckhardt; and after their careful discussion 
found that the most probable elements were hyperbolic with! 
eccentricity = 1°00937, which «s almost ‘identical with Burek- 
bardt’s value (1'00944). Nevertheless he did not regard the 
decided superiority of the hyperbola in the representagion of 
the six places as an indubitable proof of the jneces-ity of 
admitting motion in that curve; the positions’ used were 
not normal” positions, but the results of single and isolated 


observations, and as such, the errors exhibited by a parabole: 
; i 
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orbit had got so great a preponderance in his opinion as to 


enforce such necessity. He concluded that the subject still 
required examinatidn by a combination of all the observations, 


and eshecially if the originals of those at Marseilles could be ` 


found. On this point Z&ch stated, in a note to Encke’s commu- 
nication (Corresfondance Astronomigue, t. v.), that during a 
recent visit to Marseilles ie had searched in vain amongst the 
papers of St. Jacques de Silvabelle for these originals. * 
Lately, the orbit of the comet of 1771 has formed the subject 
of two memoirs, containing very rigorous discussions of the 
observations, the first by Mr. W. Beebe, in the Zyansactions of 
the Connecticut Academy of Arts and Scienceg, vol. v. ;” the 
second by Dr. H. Kreutz, published in the Proceedines of the 


_ Vienna Academy. Mr. Beebe gives also a hyperbolic orbit, 


accompanied by the most probable parabola for comparison. 
The investigation by Dr. Kreutz, a very complete one, gives 
perhaps a more definite result. “He is led to a parabolic orbit 
for the closest représentation of #he comet’s path, and though 
the original observations at Marseilles had again been seepht for 
unsuccessfully, he does not think their recovery would affect 
the conclusion at which he had arrived. #The elements of the 
definitive parabola are as follow :— ° 


Perihelion passage, 1771, April 19'14144 M. T. at Paris, 
104 É; H 


. Longitude of perihelion M.E 
» ascending node 27 53 117 D 


EEJ 
Inclination... 0.004. 01.) O 
Logarithm of perihelion distance, 99 
Motion—direct, 

THE CASSINI DIVISION OF SATURN’S Rinc.—Atthe January 
meeting of the Royal Astronomical Society, Prof. J. C. Adams 
made a very interesting communication on Willian Ball’s ob- 
servations of Saturn, upon which much confusion and misappre- 
hension have existed. Attention has been directed to the subject 
lately by several astronomical contemporaries, mainly with the 
view to show that William Ball was not, as he has been consi- 
dered, the- discoverer of the chief division of Saturn’s ring. 
Prof, Adams has carefully examined letters from Ball preserved 
in the Archives of the Royal Society, Hwyfhen’s Opera Varia, 
&c., and ‘remarks: “I find no evidence that Ball, -any more 
than Huyghens, had’-noticed any indication of a division 
in the ring.” This statement may be accepted as con- 
clusive that the impression of several English writers as 
to Balls claim to the discovery of a double ring 15 a rais- 
taken one, and the credit of the discovery rests with Cas- 
sini, The announcement of it made by the French astronomer 
to the Academy of -Sciences is in the following terms :— 
£: Après la sortie de Saturne hors deg ayons du soleil an 1675 
dans le crépuscule du matin, le globe de cette planète parut avec 
une bande obscurg semblable å celles de Jupiter, étendue selon 
la longueur de l'anneau d’orient en occident, comme elle se voit 
presque toujours par la lunette de 34 pieds, et Ja largeur de 
Panneau étoit divisée par une ligne obscure en deux ‘parties 
égales, dont intérieure et ‘plus proche du globe étoit fort 
claire, et Vintérieure un peu obscure, Ily avoit entre les 
couleurs de ces deux parties, 4-peu-prés la même difference qui 
est entre l'argent mat et l'argent bruni (ce qui n’avoit jamais été 
observé auparavant), et ce qui s’est depuis vii toujours par la 
même lunette, mais' plus clairement dans la crépuscule et à la 
clarte de la lune que dans une nuit plus obscure, Cette ap- 
parence donna une idée comme d’un annéau double, dont 
Vinférieur plus large et plus obscur fût chargé d’un plus étroit 
et plus clair.” In two figureseattached to this announcement 
the ring is shown with the outer half shaded and the inner half 

white, and there is a central band across the globe. 
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ON THE CHEMICAL CORROSION OF 
CATHODES* 


THs paper contains a description of the influence of various 
circumstances upon the chemical corrosion of metallic 
cathodes in different liquids. á 
Several preliminary experiments are described -by means of 
which it was found that in some cases the chemical corrosion of 
a metal $ increased, and in others decreased, by making the 
metal a cathode. Also, that the loss of weight of a cathdde in 
an electrolyte is dependent upon several- conditions, such as 
difference of metal, of liquid, or of strength of liquid, some of 
t By G Gore, LL.D, F.RS Abstract of paper read before the 
Birmingham Philosophical Society, December 14, 1882, R 
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which tend to increase, and others to decrease the côrrosion, In 
a solution of potassic cyanide pure silver 1s@lways protected by 
being made a cathode. The influence of variations of strength 
of acid was tried in several cases. . à 
The results, which at first were apparently contradictory, were 
found to,depend upon a numbér of conditions, and it wauld 
requirt an extensive research to dettrmine the limits of those 
conditions, and what the proportions are, in which all those 
separate influences participate in producing the effect. Unequal 
capillary action is one of them, and its eftect is described in a 
separate paper entitled, “ The Electrolytic Balance of Chemical 
Corrosion.” “Another is unequal corrodibility of the metal it- 
self. THis was investigated, but how it arose was not clearly 
ascertained, Traces of certain kinds of soluble impurity in the 
liquid was also a disturbing circumsgance. The altered chemical 
composition of the liquid around the cathode, caused by sub- 
stances set free or formed bywelectrolysis, was another influence ; 
this wes investigated in the case of a silver cathode in a solution 
of potassic cyanide, and the protective infifence of the current 
upon the cathode wasfound to be partly due to the formation of 
potassic hydnate ; the current, however, operates also ia some 
other manner. The effect of temperature was also examined, 
and it was fownd that the current exercised a greater protective 
power-when the liquid was hot than when it was cold; the cor- 
rosive éffect without a current was also greatest (as might have 
been anticipated) ia the hottest liquid. The effects were further 
influenced by the deĝraæ of strength of the current ; the greatest 
strength of current exercised the most protective power, and a 
large number of experiments were made expressly to test the 
question whether difference of electro-motive force alone, inde- 
pendently of difference of strength of current, affected the rate 
, of corrosion, but the difficulty of insuring perfect uniformity in 
all the other conditions which affected the corrosion was so 
great that sufficiently decisive results were not obtained. 








THE MOVEMENTS OF’ AIR IN FISSURES 
AND THE BAROMETER 


t 

FROM time to time attention has been called to the property 
exhibited by certain wells ın different-parts of this country 
of maintaining an active and permanent circulation of air. _ It 
was observed that currents alternately entered or issued from 
fissures in the sides of the wells, and though in some cases the 
first emission on sinking the well consisted of choke-damp, the 
gas subsequently passing consisted of no more than atmospheric 
air. While it was clear that the currents were not due to the 
evolution of any gas by ¢hemical action in the rock or the water, 
an explanation of the phenomenon was found in the fact that the 
changes in the direction of the circulation coincided precisely 
with the changes of movement of the barometer, the current 
being outwards with a falling glass, inwards when the barometer 
was rising, and ceasing altogether when no change in the atmo- 
spheric pressure was taking place. The strength of the currents 
moreover was found to be proportionate to the rapidity of the 

. barometric movements, : 

The name of Blowing Wells has come to be applied to such 
wells in consequence of these properties. From their extreme 
sensitiveness to changes in the atmospheric pressure, they have 
been found to give useful indications of the approach of bad 
weather. Their warnings are rendered audible by fixing horns 
-or whistles in an air-tight covering, in such a way as to sound 
readily to the outward currené, or to give a different note for 
an outward or inward movement of the air. 

The first blowing well of which we have an account appears 
to have been of an entirely artificial orig. A well was sunk 
at Whittingham, near Preston, to a depth of eighty feet, and 
being'afterwards abandoned, was covered with a large flagstone 
pierced by a small hole. Currents of air were observed to enter 
or issue from this hole, according as the barometer was rising or 
falling, and a tin horn fixed in it became autible at a consider- 


_ able distance. . Singilar phenomena were exhibited by a cess- 


pool, intended to receive offensive residue from some chemical 
works. The pool was arched over, a small hole being left for 
the passage of the refuse; a fall in the barometers was made 
unpleasantly evident by the issue of offensive vapours.? 
Subsequently it was noticed that three wells in the New Red 
Sandstone, in the neighbourhood of Northallerton exhibited the 
same peculiarity. The wells “blow” through fissures in the. 
sandstone just above the water-level. The changes in the 


t J, Rofe, F.G S., Geological Magazine, vol.iv p 106, 1867. 
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direction of the currents coincide precisely with the movements 
of the barometer, and the outward current i@ made to blowa - 
“buzzer,” which is said to be audible at a mile distance! In- 
the years_1879-80 a series of ‘interesting experiments on one of 
these wells, situated near Solberge, three and a half miles south of 
Northallerton, was ‘made by Mr. Thomas Fairley, F.R.S;E.? 
After stating that the water has a composition similar to that 
coming from chalk or limestone, and that, though dh the first 
opening of the fissure 2 violent outburst of choke-damp had 
taken place, the gas subsequently issuing did not differ appre- 
ciably from common, air. Mr. Fairley gives a detailed account of 
observations made on the volume of air passing. ` The currents 
passed through fissures in the sandstone at a depth of forty-five 
feet from the surface of the ground, and just above the level of 
the water. The measirements were made firstly by a vane- 
anemometer, and subsequently by two large’dry meters, con- 
Structed to pass 3,000 cubic feet per hour; these had been 
substituted for two of the largest meters in the possession of 
the Leeds Corporation, which had been thrown out of gear by 
their incapacity te° pass the air fast enough. As a result of 
these experiments it was found that a fall of the barometer of 
0°26 inch was accompanied by an outflow of 83,900 cubic feet ot 
air, and by an application of Boyle’s law it was calculated the 
total capacity of the fissures must amount to nearly 10,000,060 
cubic feét. i 

Theexistence of currents obeying the same laws is equally 
obvious ina well at Langton at a few miles distance. The well 
has been long disused, and the water is exceedingly foul, not- 
withstanding which a candle burns clearly at the bottom, A 
third instance occurs at Ornhams near Boroughbridge, where the 
roar of the air-currents passing into the crevices of the rock has 
been compared by a workman to that of the waterin a mill-race. 
No observations, further than those necessary to prove the exist- 
ence of the currents, have yet been made on these wells. 

At Hopwas a well has been sunk for the supply of Tamworth 
to a depth of ' 168 feet, zhe water standing naturally a depth of 
‘129 feet. The shaft passes through alternations of shale and 
sandstone, one of the beds of the latter, met with at a depth of 
ninety-six feet eight inches, being described as“ light fissured 
sandstone thirty feet four inches.” 3 From a fissure in this bed, 
at 115 feet from the surface, there issued a violent rush of 
atmospheric air, which soon spent itself, and was succeeded b 
currents showing variations coincident with the barometic. 
changes, The currents have been noticed in one fissure only, 
an irregular opening, of two and a half inches in height by one 
inch in width, in a nearly close-sided vertical joint. Experi- 
ments on the amount of air traversing this fissure are now in 
progress. 

The same properties are exhibited in an equally well-marked 
degree in a well belonging to Mr. A. Potts at Hoole Hall, near 
Chester. The well is eighty-one feet deep and contains ten feet 
nine inches of water; it is sunk through glacial deposits, con- 
sisting of a tough clay overlying a sand of variable thickness, 
into the New Red Sandstone, but, being an old well and lined 
with brick to the water-level, the exact nature of the strata and 
the position of the fisstres is unknown. Communicating with 
the interior of the well by pipes, are two whistles of a different 
tone, and a pressure garge; the deeper-toned whistle sounds to 
an inward, the shriller-coned to an outward-current, and were 
they allowed to act freely during unseftled weather, these 
whistles would render sleep in the adjoining house impossible, 
It is stated by Mr. Potts that changes in the atmospheric 
pressure are shown more rapidly by the pressure gauge of the 
well than by a mercurial barometer, and that whenever there is 
a sudden change for rain, the water in the well becomes agitated 
and’ slightly discoloured. An appearance of ebullition was 
noticed also in the Solberge well, but has been attribuged by 
Mr, Cameron to the falling of fragments of mortar. The 
movements of the water in the Hoole well are being made the 
subject of experiment by Mr. Potts. Similar, though less 
powerful, currents have been observed in two other wells within 
a distance of 500 yards-of Hoole:Hall. The wells are in a 
‘situation where a similar sequence of glacial deposits probably 
exists, but further particulars are at present wanting, . 

The fissures from wich the currents in blowmg wells issue 
occur, usually near, but just above, the water-level, Above 
them thereis provided an air-tight covering in the glacial clays, 





t A. G; Canferon, Geological Magazine, vol. vii. p. 95, 1880. 

2 Proc. York Geol, and Polyt. Soe., N.S., vol viit p 409, 1881. ° ~ 
© 3 Mr. H. J. Marten, Eighth Report on the Circulation of Underground 
Waters to the British Association, 1882. 
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or in beds of shale interstratified with the sandstone, cutting 
Fissures 
traversing a dry sandstone in such a situation constitute an air- 
chamber which may clearly be of great capacity. On cutting 
one of a system of connected fissures, the first eftect is frequently 
to liberate a quantity of pent-up air or choke-damp, al at 
Solberze ; subsequently the opening becomes the sole channel 
by whicheequilibrium is preserved between the enclosed air and 
It would however seem as probable that the 
In 


off communicatioy, with the open air in this direction. 


the atmosphere. 
opening should occur below the water-level as above it. 
such a case the first effect of an expansion of the pent-up gases 
would be to force out water, and raise the level of the water in 
the well, The agitation of the water noticed in the well at 
Chester is probably due to the openings being partly above and 
partly just below the surface of the water. That they not infre- 
quently are wholly below appears probable from observations on 
springs and wells, for it has been noticed that in’ certain chalk- 
springs there is an increase in the amount of water flowing when 
there is a rapid fall in the barometer, though no rain may have 
fallen, and that under the same circumstance§gvater recommences 
tó flow from land-drains and percolation gauges. The gaugings 
of deep wells in the chalk have confirmed these observations and 


show that there is a rise in the water-level under a decrease of. 


atmospheric pressure. These movements have been attributed 
to the expansion of the dissolved gases.1 It is probable that the 
gases when given off by the water, rise into and occupy cavities 
from which there is no escape upwards. 


It is noticeable however that five certainly, and two probably,- 


of the blowing wells described above derive their properties from 
fissures in the New Red Sandstone ; no case is known in either 
chalk or limestone, though these are soluble rocks peculiarly 
liable to contain caverns or widened joints. It is not improbable 
that the fissures are too numerous in these rocks, so that where- 
ever large hollows occur, there are also communications upwards 
with the open air. In sandstone on the other hand large 
hollows are of extremely rare occurrence, and in view of this 
difficulty it has been suggested that the Magnesian Limestone 
which underlies it about N orthallerton, at a depth of about 400 
feet, and is known to be extremely cavernous, may have given 
way in places, and led to the formation of hollows in the sandstone. 
This explanation however is not applicable to the wells at 
Tamworth or Chester, where the andstone is not underlain 
by limestone. It seems more probable that the strength of the 
air-currents should be taken in connection with the copiousness of 
the water-supply as mdicative of the great extent of small ramify- 
ing fissures in some of the triassic sandstones. That the united 
capacity of such fissures must be very great to account for the 
phenomena is undeniable. The volume of air contained in the 
cavities at the Solberge well was estimated at about 10,000,000 
cubic feet, or as much as would fill a chamber measuring 217 
feet each way, length, width, and height.® In making tlus 
estimate no allowance was made for aqueous vapour, or for air 
held in solution in the water, both of which would come off in 
increased -quantities with a decreasing pressure. The former 


was known by the state of the meter to have been present in ' 


large quantities, But making every allowance for these 
causes of error, it is impossible to escape the conclusion that the 
fissures, small as they are individually, must in the aggregate 
form a reservoir of immense capacity? 

In concluding thése remarks we may refer to the practical 
application of the knowledge of these properties in fissures. It 
has been noticed that the drains of large works begin to smell on 
the approach of rain, and there caf be little doubt that this is 
partly due to the setting up of an outward current corresponding 
toa fallin the barometer. In fact every network of covered drains, 
and every covered cess-pool, where special provision for ventila- 

“tion is not made, must constitute a natural blowing well, It is 
not ouf intentiowto discuss here the engineering details of drainage. 
It is sufficient to point out that by a faulty system of ventilation, or 
by the derangement of a system originally good, sewer-gas might 
be forced into a house with every fall of the barometer, 

Lastly we would allude to the effect of the barometer on the 
escape of fire-damp from coal-seams. Coal is a rock subject to 
jginting ; seams are not only broken through and displaced by 
faults, but for some distance from the main fracture are traversed 
by joints and smaller shifts resulting from the general strain. A 
brief visit to a fiery portion of a mine is sufficient to show the 
part played by these small clefts. On every side fs heard the 


* Baldwin Latham, Report of the British Association for 1881, P. 614. a 
& Proc. York Geol. and Polyt, Soc., of. cit. 
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monotonous hissing or bubbling of the escaping gas, often 
accompanied by thesdeeper note of a ‘‘ blower,” or one of those 
larger ghannels often obsegved in connection with faults. The 
gas is continously given ff as a result of a slow decomposition 
taking place in the coal, and the amount that comes off indicates 
a great extent of ecnnerted fissuring, For though cavities 
charged with gas under *pressure and liable to exhaustion 
are found, yet large ‘blowers 2’ commonly continue active for 
years, and must therefore drain a large area of the seam, While 
the ‘movement of the gas in the blower differs from that of the 
air in sandstone fissures, in being always ineone direction, namely 
outwards, it is at the same time evident that tfe same cause 
which induces an outward current in the well would ‘cause an 
increase in the outward current from the coal. The increase 
would be proportional to thg capacity of the fissures ; a fall in 
the barometer from thirty to twenty-nine inches for example 
would cause ysth of the body of ges stored im the fissures to be 
added to the ordinary outflow. The liability to explosiomavith a 
falling glass has long*been a subject of observation. When it is 
considered that a wide margin is usually allawwed in the ventilation 
to ensure the sufficient dilution and removal of fire-@amp, and that 
a number of other contingencies may bring about an explosion, 
it becomes evident tlat a powerful cause must be .operating-to 
make the mfluence of the barometric changes perceptible, 
- A, STRAHAN 
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Royal Society, January 25.—‘‘ Internal Reflections in the 
Eye,” by H. Frank Newall, B.A. 

“The author in this paper describes the appearance and investi- 
gates the cause of a faint light seen under certain circumstances 
now.to be related -Stand opposite a uniformly dark wall in a 
darkened room. Direct the eye to any point in front, ard 
keeping the eye fixed, and bemg ready to perceive any appear- 
ance out of the line of direct vision without moving the eyes 
towards it, hold up a candle at arm’s lengtly, and move ıt to and 
fro over about two inches on a level with the point fixed, and a little 
to the right or left of it. The faint light may be seen moving 
with a motion opposite to that of the candle on the other side of 
the point of direct vision. i 

Near inspection of the light shows it to be an-inverted image 
of the candle, about equal in size, very faint. ` 

Reasons related jn the paper lead the author to offer the 
following explanation: the physical cause of the faint light or 
“ghost,” is light which, proceeding optavards from the image ot 
the candle, formed on the retina by the lens, is reflected back on 
to the retina by the anterior surface of the lens, ~- This second 
image is ‘‘referred” outwards, and seems as if produced bya 
faint source of hght outside the eye. S 

The effects of alterations of the state of accommodation on the 
appearance of the ghost are described; the question as to 
whether the retina is to be regarded as a sereen or as a regular 
reflector is discussed; and the results of calculations based on 
numbers given by Helmholtz for his schematic eye are noted as 
forming a difficulty in the explanation. ~- 7 

If the candle be replaced by sunlight, further observations are 
to be made: (1) signs of the faulty centering of eye-surfaces, .as 
shown by the fact that the sun and its ghost do not arrive at the 
centre of the field of vision together ; (2) signs of oblique re- 
flection at a concave mirror, as shown-by the fact that the ghost 
is circular in only one state of accommodation, whilst in other 
states it is extended either in a horizontal direction for near 
focus, or in a vertica? direction for distant focus. ; 

To about four out of fifteen persons the author has failed to 
show the ghost ; but no relation is as yet observed between the 
visibility of the ghost and the kind of sight of the observer, as 
defined by the ordinary terms, long- and shoit-sightedness. 

A second ‘ ghost,” probably due to reflections entirely within 
the lens, is referred to in the paper : but this, on account of its 
indistinctness, has not been investigated, except to establish the 
fact that its motion is the same in direction as that of the candle 
in the ciraumstances above related. à 


February 1.—On the Electrical Resistance of Carbon Contacts, 
by Shelford Bidwell, M.A., LL.B. 

The experiments described in the paper were undertaken with 
the object of investigating the changes of resistance occurring in 
carbon contacts under various conditions, 
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A short ‘movable carbon rod was placed across and at right 
angles to a similar rod which was fixed ina horizorftal position, 
and arrangements were made for varying and accurately mea- 
suring the pressure of the one upon the pther, for varying awd mea- 
suring the current passing through thep, and for measming the 
resistance at the points of contact. The followmg are the most 
important results arrived at -= * 

I. Garbon Contacts —Changes of* pressure produce propor» 
tionately greater changes of resistance with small pressures than 
with great pressures, Thus, when the-pressure was increased 
fiom ‘25 to *5 grms., the resistance fell from 16°! to 110 ohms., 
the difference being 5‘g ohms ; whereas, when the pressure was 
increased from’ 25 to 50 grms., the resistance fell from 2'1 to 
1'8 ohms’, the difference bemg only *3 ohms, 

Changes of pressure produce proportionately greater changes 
of resistance with weak currents thag with strong currents, Thus 
when the’pressure was increased from "25 to "5 grm., the resist- 
ance fell from 9°27 to 8'45 ghms with a current of ‘1 ampere; 
and fugp 25°50 to 17°75 ohms with a current of ‘oor ampere, 

Changes of current, the pressure remainfhyg constant, produce 
greater changes of resistance with small currents than with large 
currents, and yith light pressures than with heavy pressures. 

When the resistance of a carbon contact has been reduced by 
an increase of pressure, it will, on the removal of. the added 
pressure, rise to approximately its original value. 

The passage of a current whose strength does not exceed a 
certain limit, depending upon the pressure, causes a permanent 
diminution in the resistance (so long, of course, as the contacts 
are undisturbed), and the stronger the current, the greater will 
be such diminution. i 

When thé strength of the current exceeds a ceitain limit, the 
resistance isgreatly and permanently increased (generally becam- 
ing infinite), ‘The greater the pressure, the higher will be such 
limit. 

Unless special means are adopted for maintaining-a constant 
current, the fall in the resistance which attends increased pres- 
sure is greater than that which is due to increased pressure alone 
being partly due also to the increased current, 

It is not proved that the diminished resistance which follows 
an increase of curren? is an effect of temperature. 

2, Metallic Contacts.—For the sake of comparison, a few ex- 
periments were made with metals, The metal principally used 
was bismuth, which was selected on account of its high specific 
resistance, but experiments were also made. with copper and 
platinum, 

In the case of bismuth, and probably of other metals :—With 
a given pressure, the weaker the current the higher will be the 
resistance. ‘This effect is most marked when the current is 
small, Thus, with a pr&sure of ‘1 gim, the resistance, with a 
current of "t ampere, was 2 ohms; with ‘or ampere it was 
16'92 ohms; and with a current of "oor autpere it was 143°3 
ohms. With a pressure of '5 grm., the resistance with the same 
currents as before was 1°45, 1°47, and 3°8 ohms, à 

The passage of a current, even when very small, causes a 
permanent“adhesion between metallic contacts, This effect had 
been previously observed by Mr. Stroh. 

Increase in the current is accompanied by a fall of resistance, 
and if the current be again ieduced to its original strength, the 
resulting change in the resistance will be small, and it will in no 
case return to its original value. - 

Diminution in the strength of the current is followed by a 
small fall in the resistance if the metal is clean, and by a small 
rise in the resistance if the metal is not clean. 

Increased. pressure produces 4% greater fall in the resistance 
with small pressures than with gieat pressures, and with weak 
currents than with strong currents. ” 

The resistance, after having been reduced by increased pres- 
sure, does not return to its original value when the added pressure 
is removed. ; 

3. Reasons for the Superiority of Carbon over Metal in the 
Microphone,—The above observations may perhaps furnish.an 
answer to the question, Why does carbon give far better results 
than any metal wher# used in the micophoné?- The mere fact 
that a current causes delicately-adjusted metal contacts to adhere 
to each other seems sufficient to account for the superior efficieney 
of carbon. In addition to this phenomenon of adhésion, and 
probably connected with it, are the facts that metallic contacts, 
unlike those of carbon, do not even approximately recover their 
original resistance when once it has been reduced by increased 
pressure or increased current, unless indeed complete separation 








occurs ; and even the initial effect of pressure upon resistance is 
in general much more marked with carbon than with metals, 

Lastly, it is to be noticed that in the case gf carbon, pressure 
and current act in consonance with each other: pressure diminishes 
the resistance, and in, so doing, increħses the strength of the 
current; and the current thus strengthened effects a further 
diminution in the resistance. In the case of metals, on the other 
Hand (or at least in the casé of clean bismuth) pressure and cur- 
rent tend to produce opposite effects. The resistanc® is dimt- 
nished by pressure, and the current consequently strengthened ; 
but by reason of the increased strength of current, the resistance 
is higher than it would have been if the current had remained 
unchanged, The effect of this antagonism is not very great, but 
it seems sufficient to give a material advantage to carbon,? 

The paper contams „fifteen tables, four curves, and three 
diagrams, illustrative of the appatatus used. 


February 8.—‘‘ Note on Terrestrial Radiation.” 
Tyndall, F.R.S. 

On Hind Head, a fine moorland plateau about three miles 
from Haslemere, with an elevation of goo feet above the sea, I 
have recently erected a small iron hut, which forms, not only a 
place of rest, but an extremely suitable station for meteorological 
observations. “Here, since the beginning of last November, I 
have continued to record from time to time the temperature of 
the earth’s surface as compared with that of the air above the 
surface, My object was to apply, if possible, the results which 
my experiments had established regarding the action of aqueous 
vapour upon radiant heat. 7 

Two stout poles about 6 feet high were firmly fixed in the- 
earth 8 feet asunder. From one pole to the other was stretched 
a string, from the centre of which the air thermometer was sus- 
pended, Its bulb was 4 feet above the earth, The surface 
thermometer was placed upon a layer of cotton wool, on a spot 
cleared of heather, which thickly covered the rest of the ground. 
The outlook from the thermometers was free and extensive; with 
the exception of the iron hut just referred to, there was no house 
near, the hut being abou: 50 yards distant from the thermometers, 

On November 11, at 5.45 p.m., these were placed in position, 
and. observed from time to time afterwards, Here, are the 


By John 


results :—~ 
6 pm Air 36° Fabr. ... Wool 26° Fabr, 
8.10 p, we, iy 8 ies » 25 
915 n oe a 36 one n 25 


air almost dead calm, sky clear, and stars shining. 

November 12, the wind had veered to the east, and was rather 
strong. The thermometers, exposed at 5 p.m., yielded the fol- 
lowing results :— i 


5.15 pm. Air 38° F Wool 33 

545 » n 38 oo » 34 

` 6.45 ” a2 ” 38 oes, '» 35 

9 ” aoe » 39 see »” 36 
During the first and last of these observations the sky was 


oe overcast, during the other two a few stars were dimly 
visible, 

On November 13, 25, and 26, observations were also made, 
but they presented nothing remarkable. 

It was otherwise, however, on December 10, On the morning 
of that day the tempera‘ure was very low snow a foot deep 
covered the heather, while there was a very light movement of 
the air from the north-ezst, Assuming aqueous vapour to play 
the part that I have ascribeg to it, the conditions were exactly 
such as would entitle us on @ priori grounds to expecta con- 
siderable waste of the earth’s heat. At 8.5 a.m. the thermo- 
meters-were placed tn position, having left the hut at a common 
temperature of 35°. The cotton wool on which the surface 
thermometer was laid-was of the same temperature, A‘single 
minute’s exposure sufficed to establish a difference of 5° between 
pee thermometers. The following observations were then 
made :— x 


Air 29° «Wool 16° 
8.15 ,, ise x 29 bes n 12 
Thus, in ten minutes, a difference of no less than 17° hat 
established itself between the two thermometers. 
Up go this time the sun was invisible: a dense dark cloud, 
* In April, $882, the author communicated this observation to Mr. Preece, 


who referred to@it in a paper read at the Southampton meeting of the Brit. 
Assoc., on ** Recent Progress in Telephony.” 8 
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resting on the opposite ridge of Blackdown, virtually retarded 
his rising, . 


8.20am. ..- Air 27° Wool 12° 
8.30 ,, ys 3» 26 sie oar G | 
840 ,, © » 26 Se » IO 
8.45 W ry tu » 27 r% ay H . 
850 ,, oe 29 we » II 


hi » 

During: the last two observations, the newly-risen sun shone 
upon the%ir thermometer, As the day advanced, the difference 
between air and wool became gradually less. From 18° at 8,50 
am., it had sunk at 9,25 to 15°, at 9.50 to 13°, while at 10,25, 
the sun being unclouded at the time, the difference was 11°; the 
air at that hour being 31° and the wool 20°. ‘ 

In the celebrated experiments of Patrick Wilson, the greatest 
difference observed between a surface of snow and-the air 2 feet 
above the snow, was 16°; while the greatest difference noticed 
by Wells during his long-continued observations fell short of 
this amount. Had Wilson employed swansdown or cotton wool, 
and had he placed his thermometer 4 feet instead of 2 feet above 
the surface, his difference would probably have surpassed mine, 
for his temperatures were much lower tharfethose observed by 
me, There is, however, considerable similarity in the conditions 
under which we operated. Snow in both cases was on the 
ground, and with him there was a light movement of the air 
from the east, while’ with me the motion was from the north- 
east. The great differences of temperature between earth and 
air, which both his observations and mine reveal, are due to a 
common cause, namely, the- withdrawal of the check to 
terrestrial] radiation which is imposed by the presence of aqueous 
vapour.: ` 

Let us now compare these results with others obtained at a 
time of extreme atmospheric serenity, when the air was almost a 
dead calm, and the sky without a cloud. At 3.30 p.m., 
January 16, the thermometers were placed in position, and 
observed afterwards with the following results :— . 


3-40 p.m, ps Air 43°. Wool 37° 
3-50 ” ser ” 42 ees 33 35 
74 ” ~e “yy 40 oo » 35 
4.15 ” bit) EEJ 40 kiki ” 34 
4.30 ” wae hf ” 38 t ae: 33 32 a 
5 ” Se on 37 tee » 28 
5.30 55 so » 37 ve » 30 
6 bed ae: a” 36 “us ” 32 


These observations, and especially the last of them, merit our 
attention. There was no visible impediment to terrestrial radi- 
ation. The sky was extremely clear, the moon was shining ; 
Orion, the Pleiades, Charles’s Wain, including the small com- 
panion star at the bend of the shaft, the north star, and many 
others, were clearly visible. On no previous occasion during 
these observations had I seen the firmament purer; and still, 
under thése favourable conditions, the difference between air and 
wool at 6 p.m, was only 4°, or less than one-fourth of that 
observed on the morning of December 10, 

We have here, I submit, a_very striking illustration of the 
action of that invisible constituent of the atmosphere, to the 
influence of which I drew attention more than twenty-two years 
ago, On December 1o the wind was light from the north-east, 
with a low temperature. On January 16 it was very light from 
the south-west, with a higher temperature. The one was a dry 
air, the other was humid air; the latter, therefore, though of 
great optical transparency, proved competent to arrest the 
invisible heat of the earth. : 

The variations in the temperaturgs of the wool recorded in the 
last cOtumn of figures are, moreover, not without a cause. The 
advance of temperature from 28° at § p.m. to 32° at 6 p.m., is 
not to be accounted for by any visible change in the atmosphere, 
or by any alteration in the motion of the air. The advance was 
due t the inirysion at 6 p.m. of an invisible screen between the 
earth and firmament. 

As the night advanced the serenity of the air became, if pòs- 
sible, more perfect, and the observations were continued with 
the following results :— 


6.30pm, ‘., Air 36°  .,, Wool 31° 
‘ 7 ‘oy one ” 36 ane ” 28 
7.30 31 PAN bed 354 ae » 28 
8 » tee » 35 ne » 26 
8.30 4, e » 4 oe n 25. 
9 ” see » 3 tee s 27 
~ Io ” we » 35 . 8, 28 ° 
10.30 5, oo s» 35 7 oe » 29 . 
ee 


After this last observation, my notes contain the remark, 
“ Atmosphere exquisitely clear, From zenith to horizon cloud- 
less all round.” $ 

Herg, again, the difference of 4° between the temperature of 
the wool at 8.30 p.m., dnd its temperature at 10.30 p.m., is 
not to be referred to any Sensible change in the condition of the 
atmosphere. ` f O 

The observations were gontinued on January 17, 23, 24, 25,. 
and 30; but I will confine myself to the results obtained on the 
evening of the day last-mentiofted. The thermometers were, 
exposed at 6.45 p.m., and by aid of a lamp read off from time 
to time afterwards. r 


~ 7.15 pm, Air 32° Wool 26° 
8 9 ste y 31 ves n 2 
9:3090 5, s » 3t bis j 27 


During these observations the atmosphere was very serene. 
There was no moon, but the firmament was powdered with 
stars. The serenity, however, had been preceded bypheavy 
rain, which donbtlets had left the atmosphere charged with 
aqueous vapour. The movement of the ajr was from the south- 
westand light. Here again, with an atmosphere atJeast as clear as 
that on December 10, the difference between air and wool did 
not amount to one-fourth of that observed gon the latter 
occasion, : 

The results obtained on February 3 were corroborative. The 
thermometers were exposed at 6.15 p.m, , 


7.18 p.m. Air 34° 0.2) Wool 28” ` 
8.25 4, te » 34 vee xy 30 


Here again, the difference between air and woof is only 4°, 
although the sky was cloudless, and the stars were bright. The 
movement of the air was from the south-west and light. : 

On the forenoon of this day there had been a heavy and 
persistent rain storm. Heavy rain and high wind also occurred 
on the night following. The serene interval during which the 
observations were made lay, therefore, between the two storms. 
Doubtless the gap was well filled with pure aqueous vapour. 

Further observations were made in considerable numbers, but 
they need not here be dwelt upon, my obj€ct being to illustrate 
a principle rather than to add to the multitudinous records of 
meteorology. It will be sufficient to say that, with atmospheric 
conditions sensibly alike, the waste of heat from the earth varies 
from day to day;. a result due to the action of a body which 
escapes the sense of vi-ion, It is hardly necessary for me to 
repeat here my references to the ‘observations of Leslie, Hen- 
nessey, and others, which revealed variations in the earth’s 
emission for which the observers could not account. A close ` 
inspection of the observations of the date Principal Forbes on the | 
Faulhorn proves, I think, that the action of aqueous vapour 
came there into phy, and his detection of this action, while un-. 
acquainted with its cause, is in my opinion a cogent proof of the 
accuracy of his work as a meteorologist, . 


Postscript.—In the Philosophical Transactions for 1882, P art I. 
p. 348, -I refer to certain experiments executed by Prof. Soret of _ 
Geneva. My friend has recently drawn’ my attention to a com- 
munication made by him to the French Association -for the 
Advancement. of Science in 1872, It gives me great pleasure 
to cite here the conclusions at which he has arrived. 

“ The influence of humidity is shown by the whole of the 
observations ; and it may be stated generally that, other circum- 
stances being equal, the greater the tension of aqueous vapour 
the less intense is the radiations 

“ In winter, when the air is drier, the radiation is much more 
intense than in summer, for the same height of the sun above the 
horizon. ` 

“On several occasions a more intense radiation has been 
observed in dry than in humid weather, although the atmo- 
sphere was incontestably purer and more transparent in the 
second case than in the first. 

‘The masimum intensity of radiation, particularly in the 
summer, corresponds habitually to days exceptionally cold and 
d poe 
“Such are the results of experiments, executed by a most 
axcellent, observer, on the radiation of the sun. ‘They apply 
word for word to terrestrial radiation. They are, moreover, in 
complete harmony wih the results published by General 
Strachey in the Philosophical Magazine for 1866. Meteoro- 
logists will not, T trust, be offended with me if I say that from 
such outsiders, fresh to the work and equipped with the neces- 


. tiye organs, and in part barren hairs. 


. . 


Feb? 15; 1883] | 


NATURE 


379 





sary physical knowledge, they may expect “efficient aid towards 
introducing order and causality among their valuable observa- 
tions. . k i 
Mathematical Society, February 8e—Prof. Henrici, F.R.S., 

president, in the chair.—Capt. P. A.eMacMahon, R.A., was 
_ admitted into the Society.-The following communications 

were made :—On the Sylvester-Kémpe quadraplane, by Mr. H. 

Hait.—'On curves obtained by an extension of Maclaurin’s 
method of ‘constructing conics, hy Mr. S. Roberts, F,R.S.—A 
generalisation of the “nine-point” properues of a triangle, by 
Capt, P. A, MacMahon.—On the use of certain differential 
operators in the theory ef equations, by Mr. J. Hammond.—A 
method for reducing the differential expression df/a/{t~a, t- B, 
z-y,4-af to the standard form, by Mr. J. Griffiths, The 
‘“‘nine-paint’’ property was the following :—If through the 
centre of the circle 4 AC, and the oho-centre of the triangle 
ABC, lines be drawn making angles a andz—a with the sides 
‘of the triangle, twelve points will be obtained’on the sides, and 
these liwmix and six on two circles of radius 3. coseca, Each 
circle also passes through six other poiuts, and they are inscribed 
circles of the two thie-cusped hypocycloids, which are the 
envelopés of the two tangents, equally inclmed to the axis (at 
angles a), to a parabola inscribed in the triangle ABC. Of 


course, when o°= 5, the circles become the ordinary nine-point 
circle of ABC. 


Linnean Society, Fabruary 1.—Sir John Lubbock, Bart., 
F.R.S., president, in the chair.—Messrs. F. W. Burbidge and 
Joseph Johnson were elected Fellows of the Society.—Dr. W. C. 
Ondaatje calléd attention to examples of red coral from Ceylon. 
—Mr. W. T. Thiselton Dyer exhibited a model of the fruit of 
the Double Cocoa-nut (Lodvicez Seychellarum, Lab.), of am 
unusual form, obtained from Major-General C. G. Gordon, R.E. 
—A series of microscopic sections of coal-plants were shown on 
behalf of Mr. J. Norman.—-The fullowing paper was then 
read :—On the structure, development, and life-history of a 
tropical epiphyllous lichen, by H. Marshall Ward. The author's 
observations lead him {o believe that the epiphyllous cryptogam 
in question supports the view that a lichen is a compound organ- 
ism composed of an alga on which an ascomycetous fungus has 
become more or less intimately affixed and dependent, It is 
“developed on the leaves of many plants, but it has been more 
“closely watched on Michelia furcata. The hchen presents four 
types, orange-red stellate patches, greyish-green blotches, clear 
grey spots, abd white shining circles, but these pass impercept- 
ibly into one another, and vary in size from a speck to a quarter 
of an inch in diameter. The reddish spots of the earlier stages 
is an alga of which the radi@ting filaments are in part reproduc- 
It subsequently passes 

into the grey and green stages, and by a modiffcation of growth 
‘the invasion of a fungus mycelium succeeds. The white matrix 
of the complete lichen consists of the same algal thallus invested 
by dense masges of the fungus hyphæ, which produce shining black 
dots, viz. the fruit bodies. The author describes in detail the pecu- 
liarities of growth and reproduction of the alga and fungus, and for- 
mation of the lichen, He alludes to and criticises Dr. Cunningham's 
account of Mycotdea parasitica, which latter is evidently closely 
related to that described by himself, Assuming that Mycoidea and 
Ward’s Alga are generically the same, either Cunningham 
discovered a female organ of reproduction which becomes 
fertilised and produces zoospores, or he confounded these 
with certain fertile hair organs described by Ward. As re- 
gards the systematic position of the alga, a comparison with 
Coleochata suggests that there is very little in common ble- 
yond mode of growth of the disc-like thadlus, and the pro- 
‘ duction of zoospores from certain cells, The genus Chroolepus, 
moreover, presents features which agree in several important 
points, viz., orange-red oily-cell contents, habitat, production of 
zoospores in ovoid cells developed terminally and laterally, The 
structure of the thallus, and relative positions of the main masses 
of fungal and algal portions, agree with what occurs in hetero- 
merous crustaceous lichens, as Graphidea ; but the perithecia 
-indicate an angiocarpous alliance, bringing this form nearer such 
families as Pertusaria and Verrucaria, to the latter of which it 
may ultimately be referred.—-A paper was read by F. Maule 
Campbell, on the pairing of Tegenaria Guyouii, and desciption 
of certain organs in the male abdominal seaual region. Two 
cases are related in which during confinement the males killed 
the females after union, and an instance is also given of an 


attempt to impregnate ‘an immature female which was also 
destroyed by the male. In neither case could hunger have been 
the cause of the attack. The writer explains ghe occurrences, 
and also the accounts of females destroying males after union, 
on the ground “ that those instincts whieh are habitually prac- 
tised throughout the far greater portion of the life of the species, 
and of which it is dependent, would scarcely be suspended for a 
longer period than necessary for the sexual union,” Some of the 
habits of spiders, and especially of this species, are mentionéd 
as bearing on these sexual conflicts, and the specific benefits 
which would arise from them are referred to. The paper con- 
cluded by a note on some glands (probably for spinning) situated 
on the convexity of the abdominal sexual region. The ducts 
are con iderably convaluted, and open through transparent tubular 
spines which are arranged transversely to the axis of the body of 
the spider. Two papilla-Itke processes below the opening of the 
genital sinus are described. ` 





Zoological Society, February 6.—-Prof. W. H. Flower, 
LL. D., F.R.S., president, in the chair,—-A letter was read from 
Mr. F. C. Selous, deted from the Matabele Country, on the 
possibility of obtaining a White Rhinoceros. —Extracts were read 
from a letter received from the Rev. G. H. R. Fisk, C.M.Z.S., 
of Cape Town, tiving an account of the habits of some reptiles 
which he had had in captivity.—A communication was read 
from Messrs, Salvin and Godman, containing the description of 
a new species of Pigeon of the genus Osidiphaps from Ferguson 
Island, one of the D’Entrecasteaux group, which they proposed 
to call O. insularis.—-Mr. Sclater read some further notes on 
Tragelaphus gratus, and exhibited drawings of both sexes of 
this antelope, taken from specimens living in the Menagerie of 
the Jardin des Plantes, Paris.-A communication was read from’ 
Mr. E. W. White, F.Z.S.. containing some supplementary notes 
to a former paper on the birds of the Argentine Republic.—A 
communication was read from the Rev. G. A, Shaw, contain- 
ing some notes on the habits of an Aye-Aye which he had had 
in confinement for several months, and other information respect- 
ing this animal.—Mr G. A. Boulenger, F.Z.S.,. read a paper 
containing the description of a new species of Lizard of the 
genus Enyalius from. Peru, which he proposed to name Æ. 
palpebralis, 





BERLIN 


Physiological Society, January 12,—-Prof. da Bois Reymond, 
in the chair.—-Dr. Falk read a contribution upon the phenome- 
non lately demonstrated by experiments on animals, that great 
oedema of the lungs can be produced in a very short time, even 
in a quarter of an hour, by compressing or otherwise interrupting 
the function of the left side of the heart; whereas a similar 
action on the right side does, not produce such an effect. Dr. 
Falk has had an opportunity in two post-mortems of proving 
the correctness of these observations in respect to man, In one 
of these cases, a strong, healthy man died in consequence of a 
discharge of shot, and the post-mortem showed that the cause of 
death was the penetratior. of a shot -into the wall of the left 
ventricle. The lung af this previously healthy man exhibited a 
high degree of oedema. In the second case, a healthy railway- 
workman was killed by a blow of a buffer upon the chest. Tae 
post-mortem showed a rudture of the right ventricle to have 
been the cause of death; the lungs which were carefully 
examined, did nct show a trace of oedemas—Dr. W., W If 
described the structure of the tactile corpuscles, according to his 
researches, they contain no nerve-branchings, but consist of a 
rugose sheath, granular contengs, and the free ends of the gnter- 
ing nerve-fibres. In opposition to other histologists he further 
found the epithelium-cells which he studied in the cornez of 
small mammals to be devoid of nerves ; and in agreement with 
this he has always found gland-cells to be without nerve. Tne 
«sympathie nerve-fibres which enter into the glands accor@ing 
to Dr. Wolff always end in unstriped muscles.—Prof, Kronecker 
reported on experiments of Dr,.Meiss, upon the irritability of 
the heart under abnormal conditions of nutrition. During experi- 
ments, undertaken to study the comparative effects of concen- 

trated and diluted blood upon the frog’s heart, and which 
established the occurrence of a more energetic activity by 
nutrition with concentrated blood, certain remarkable deviations 
occasionally occurred from the general law that frog’s hearts 
(always) eespond to every stimulation with maximal contractions, 
These deviatiqns’ consisted in the occurrence of smaller sub; 
maximal beats between the maximal beats. Further investiga- 
l tion of this appearance led to the conclusion that this was a 
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result of abnormal conditions of nutrition which was uot easily 
or certainly tobe produced. These sub-maximal contractions and 


“the irregular pufee, were cluefly observed when passing a current 


of asphyxiated blood through the heart, but they always dis- 
appeared on supplying’the heart with fresh blood. | 


‘Physical Society, January 19,—Prof, Roeber in the cleair.— 
Prof. Schwalbe supplemented his former communications to 
the Soeiety on ice-caves, wtth additional facts he had recently 
come to know through literature. He noted, as a most inter- 
esting phenomenon, that the occurrence of ice-caves was not 
confined to limestones, basalts, and lavas, but that they have 
also been observed in gypsum-hills. Thus, in the gypsum-hill 
Ietzkaja Satscha, in the Southern Ural, is an ice-cave which 
Murchison visited in August ; situated in the street, it was closed 
with a simple wooden door, and it was utilised by the inhabitants 
of the district as a store-room. Its temperature was so low that 
the drinks kept in it only a short distance from the mouth were 
frozen. And as with all other caves distinguished by their low 
temperature and ice-formation, it was stated of this one, that in 
winter the air in ıt was very warm,eso that people slept 
in it at night without requiring their sheep-skin furs. Murchi- 
son had applied to Sir’ John Herschel for an explana- 
tion of the phenomenon, and Herschel Bad offered the 
hypothesis, that it was a case of cold and heat waves, which, 
penetrating inwards from the surface of the earth, were retarded, 
and so caused the low temperature in summer and the warmth 
m winter, Prof. Schwalbe, however, has convinced himself 
that this explanation is inadequate; for the summers in which 
ice-caves have been visited and found filled with ice, have been 


_ preceded by very mild winters, eg. the winter 1881-2 was very 


- the course of the temperature throughout the year. 


mild, yet the ice-cave in Bohemia, which he had himself visited, 
was covered with ice; besides, the retardation of cold several 
months is very improbable. Before a sufficient explanation of 
these peculiar conditions of temperature can be reached, con- 
tinuous scientific obseivations must be made, for a long time, of 
As to the 
warmth of air in the caves in winter, and the melting of the ice 
in winter, there are only observations by Jay-persons, which, 
however, strikingly agree, even in the assertion that the ice- 
formation regularly takes place on a large scale in the month of 
May. With regard to the immediate cause of the ice formation 
no one (according to the author) can be in doubt, who has 
visited an ice-cave, and seen how the dropping water from the 
roof solidifies directly on falling. Water that has trickled 
through is-over-cooled, and solidifies just as after falling to 
the ground, even when it meets a different solid body; the 
ice, further, is only met with where water drops. The strong 
cooling of the water and of the rock through which it has 
trickled, is, perhaps, connected with the process of filtration 
through the earth-strata, On this point experimental research 
must decide, following up the investigation made by Jungk in 
1865, who observed a lowering of temperature in, filtration of 
water through porous partitions, Such laboratory experiments, 
exact long-continued temperature-observations in accessible ice- 
caves, and topographical examinations of as many as possible of 
these caves (which are not rare), will surely bring about a solu- 
tion of this still obscure natural problem. - 


PARIS 


° 
Academy of Sciences, February 5.—-M. Blanchard in the 
chair.—The following papers were read :~On the physical and 


‘mechanical constitution of the sgn (third and last part), by M, 


Faye. He deals with the depth of spots, the movements of 
hydrogen and. their effects, the height of protuberances and an 
illusion attending them, the clouds of the photosphere, &c.—-M. 
Hirn presented an analysis of a ércchure by himself and M. 
H@ilauer. &§ Refutations of a second critique of M, G. Zeuner.” 
It relates to the theory of steam-engines.—On the spherical 
representation of surfaces, by M, Darboux,.-On the functions 
satisfying the equation AF = o; by M. Appell.—On the dis- 
placement of the sodium lines, observed in the spectrum of the 
great comet of 1882, by MM. Thollon and Guy. From the 
displacement observed with a single-prism spectroscope, he had 
estimated the rate of recession of the comet-at from 61 to 76 
km. per second. ~ This is confirmed by M. Bigourdan, who, 
from a determination of the trajectory of the comet, estimates 


-the velocity at the time in question (3 p.m, ongSeptember 18) 


at 73 km. The spectroscope is thus showa to be reliable 
for’ the purpose referred to,—Maegnetic action of the sûn 
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and the planets;*it does not produce secular variation in 


the greateaxes of orbits: note by M. Quet.—The distribu- 
tion of energy iy the solar spectrum and chlorophyll, by M. 
Timigiazeff. Prof. Langley finds, with his bolometer, the maxi- 
mum of radiant energy”in the orange, precisely that part of 
the spectrum which corresponds to the characteristic band of 
chlorophyll. M. Timitiazeff,is studying the quantitative rela- 
tion between solar energy absorbed by the chlorophyll of a leaf 
and that stored up’ through chemical work produced. It appears 
that the leaf can transform itto useful work as much as 40 per 
cent. of the energy absorbed.—On some combinations of sul- 
phite of magnesia with alkaline sulphites, by M. Gorgeu.—On 
hydraulic silica; reply to M. Le Chafelier, by M. Landrin.— 
On the mutual displacements of bases in neutral salts, the sys- 
tems remaining homogeneous, by M. Menschutkine.—The 
microbes of marine fishes, by MM. Olivier and Richet. In all 
the fishes they examined fkbout 150) there were, in the perito- 
neal liquid, the lymph, the blood, and consequently in the tissues, 
microbes more or less numerous, having all the characters of . 
terrestrial microbas, and reproducing similarly. Besfffés direct 
observation, the authors had recourse to experiments (1) of cul- 
tivation, (2) of o¢clusion. (In the lattef case the fishes, or parts 
of them, were put into melted paraffine, whfth, after solidi- 
fying, was coated with several layers of collodion and 
Canada balsam, to protect from atmosphefic germs, In 
a few weeks microbes were always abundantly developed.) 
The organisms were mostly Bacillus.—On the reaction-time of 
olfactory sensations, by M. Beaunis, He gives numerical results 
for this quantity (which ıs the time*between sense-excitation 
and the moment when the person indicates by a signal that he 
has experienced the sensation) in the case of ten substances: 
ammonia, acetic acid, camphor, &c. They range from 37 to 
to 67 hundredths of a second. The time is longer than that for 
tactile, visual, and auditory sensations (in the author’s case shorter 
_than for tactile sensations).—On the respiration of aquatic plants 
or submerged aquatic-aeria] plants, by M. Barthelemy. He 
considers the phenomena brought forward as proof and measure 
of the chlorophyllian function merely exceptional, and produced 
by the mode of experimentation, Under normal conditions, 
the special respiration of green organs cannot have the universal 
importance attributed to it—Note on the morphological nature 
of the aerial branches of adult Pstlotum, by M. Bertrand,—In- 
fluence of temperature on the production of wheat, by M. Du- 
chaussoy, He gives in a table the yield of wheat in the depart- 
ment of Cher, and the mean temperature of spring and summer, 
from 1872 to 1881. The descending scale of the yield is nearly 
that of the mean temperature of summer. The years 1873 and 
1876 are exceptions, and their small yield is explained by the 
dryness of the summer. o® ’ 
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b b 
PROFESSOR HENRY SMITH 


Ox Friday, the gth inst’, we lost one of our most 

gifted men. By the death of Prof. Henry Smith 
there has dropped out from “our roll-call a name which 
was already known among a wide circle of friends and 
admirers, bit which would assuredly have been more 
widely lnown and more fully recognised if he had 
remained longer in our ranks. 

Henry John Stephen Smith was born in Dublin, but 
when he was about two years old his family, at his father’s 
deathyremoved to England. His precocity from the earliest 
age was remarkable; but what was perhaps still more 
remarkable, the tal@its which he thus showed did not, as 
is so often th€ case, fail him in after life. He was a fair- 
haired childgand was known among his relations as the 
“white crow.” When he was two years old it was 
understood that he could read; and on his third birth- 
day it was agreed that he should be tried, on the condi- 
tion that, in the case of failure, the white crow should be 
allowec toefly out of the window, which was set open for 
the purpose, Itis needless to add that there was no occa- 
sion for flight. At the age of four he was found one day lying 
flat on the floor, with his face raised slightly above his baok 
(his sight being, even then, short) teaching himself Greek 
from an old-fashioned grammar full of antique contrac- 
tions in the characters, His subsequent education was 
carried on until he vas eleven by his mother, and then by 
tutors. For an account of the rapidity with which he 
galloped over the ground with one of them, we are indebted 
to an interesting letter in the Tues of the 12th inst. With 
a view to his education the family removed to Oxford in 
1840, whence he was transplanted to Rugby. He entered 
the school in August, 1841, the commencement of the last 
year of Dr, Arnold’s «Head Mastership, and was in the 
Boarding House of the late Rev. Henry Highton, who 
was himself an old Rugbeian, a pupil ofeArnold, and Co- 
Exhibitioner from the school with the present Dean of 
Llandaff and the late Dean of Westminster, and had lately 
gradua-e@ at Oxford, taking a First Class in Classics and 
a Seccnd in Mathematics. Henry Smith had been 
Highton’s private pupil at Oxford, and was so well taught 
that wken he entered Rugby he was (although only then 
fourteen) placed in the fifth form, which is the highest 
form but one below the sixth, and which, by the rules of 
the sckool, is the highest in which a new boy can be 


placed. He was distinguished at Rugby for his unvarying, 


gentieress of character, and was a favourite alike with 
masters and boys. An old schoolfellow writes of him 
thus: “ I was a young boy in the house, and remember 
being struck with his great gentleness and amiability. It 
did me good at once, and I felt it, as I believe, to my 
lasting benefit.” He was always much attached to his 
old friend and tutor, Highton ; and ever since the Jatter’s 
death, in December, 1874, no one has shown more kind- 
ness tc his widow and children than Henry Smith, At 
Rugby he progressed as rapidly as elsewhere, “and was 
kept back from entering the sixth form under Arnold, only 
on acccunt of his age. He was the first boy promoted to 
that form under Dr. Tait, Dr, Arnold's successor, 
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strength and powers were already known, 











Nothing in fact seemed capable of stopping his intel- 
lectual career. The -death of- his only brother and his 
consequent withdrawal from school, wh{ch would have 
thrown most boys entirely out of gear, did not interfere 
with his gaining, at the age of eighteen the scholarship 
at Balliol. A severe illness delayed his residence at college, 
but neither the malady itself, nor absence from Eng- 
land, nor severance from books prevented him in 1848, 
winning the blue ribbon in classics among Oxford under- 
graduates—the Ireland Scholarship. In 1850 he took his 
degree, obtaining an old-fashioned “Double First,” 
namely, in classics and mathematics. The next year 
he gained the Senior Mathematical Scholarship; and 
if in this he had but few competitors, it was because his 
After such a 
University career, almost unparalleled in the annals of 
Oxford, it seem but a natural consequence that he 
should be elected, as was the case, to a Fellowship at his 
College. In” 1861 he was elected successor to the late 
Baden Powell in the Savilian Professorship of Geometry, 
which chair he retained until his death. With a view to 
relieving him from the labour and duties of College 
tuition, which he had faithfully discharged for five-and- 
twenty years, Corpus Christi College offered him a Fellow- 
ship free from such duties. Notwithstanding his regret 
at leaving (although, as it subsequently proved, tem- 
porarily) his old college, he decided, having reference to 
the growing calls upon his time, to accept the offer. But 
Balliol, unwilling to lose all connection with its dis- 
tinguished alumnus, afterwards bestowed upon him an 
honorary Fellowship, and, under the recent Statutes, a 
full Fellowship without emolument. 

The malady under which he ultimately sank may be 
considered hereditary, for his father died from the same 
cause, and the son showed symptoms of it even at an 
early age. It is idle now to speculate whether a quieter 
or Jess exhausting life would have prolonged his years. 
There is some truth in the idea that a man can first and 
last perform a certain amount of work andno more. On 
this supposition it may be even a gain to the individual to 
have performed his task in the minimum of time, while 
those who remain must rest thankful at having lived in his 
day, and having retained him amongst us as long as was 
the case. 

The testimony of his friends to his ability and other 
qualities is from all quarters abundant. Prof. Huxley 
writes : “ Henry Smith impressed me as one of the ablest 
men I ever met with; and the effect df his great powers 
was almost whimsically exaggerated by his extreme 
gentleness of manner, awd the playful way in which his 
epigrams were scattered about. They were so bright and 
sharp that they transfixed their object without hurting 
him. I think that he would have been one of the greatest 
men of our time, if he had added to his woaderfully*keen 
intellect and strangely varied and extensive knowledge 
the power of caring very strongly about the attainment of 
any object.” Although the present writer is not likely to 
differ much from Prof. Huxley in his estimate of the 
man, he would still suggest that Henry Smith’s care for 
the attainment of an object was measured rather by his 
estimate of its ultimate value than by its present advan- 
tage. Fo®,those who knew him best were most fully 
aware of the effort which. it cost him to postpone (as he 

+ S 


ee 


` 


382 


' NATURE 


i [ Fed. 22,.1883 











often did, with apparent readiness) his beloved mathe- 
matics to other claims. Another friend says: “He was 
a man of rare ‘powers, and as guileless as he was richly 
gifted.” i 7 

Of some men it is said that they were never young, of 
others that they became old while their contemporaries 
were still lads; and it has been stated as a general law, 
in scientific thought at least, that the best and most 
original ideas have always been conceived before the 
age of thirty. But whatever may be the case in this 
respect with the generality of men, Henry Smith was as 


` young and vigorous in intellect at the age of fifty-six, the 


limit to which he attained, as he was when he gained the 
first of his many University honours, It was his fresh- 
ness of mind, his vivid appreciation and intelligent enjoy- 
ment of everything going on, not only in science, but 
also in life, whether social or politict, which made us 
forget that his years, like ours, were passing away, and 
that the number of them was finite.. It was his genial 
presence, his sympathetic attention, his ready counsel, his 
sound judgment, his happy mode of dealing with both 
men and things, which make us already feel a loss which 
we cannot as yet fully appreciate, but which we can never 
hope again completely to replace. : 

Of many Greek towns it is related that each has claimed for 
itself the honour of having been the birthplace of Homer; 
in like manner, many branches of knowledge, and avoca- 
tions of life, might claim to have been the favourite 
pursuit of Henry Smith. But however proficient, or even 
prominent he may have been in other subjects, it was in 
mathematics that he mainly showed the originality of his 
genius, and that he has left any permanent record of work 
of the‘highest kind. 

Among the great works which it was long hoped that 
he would have accomplished was his treatise on the 
Theory of Numbers. This subject, which during the 
present.generation has been so marvellously generalised 
as to.undergo a complete transfiguration since it was pre- 
sented to us in the work of Barlow and in the ordinary 
educational books on Algebra, formed for many years a 
serious study on the part of Prof. Henry Smith. The 
papers in which the researches of mathematicians on this 
subject are recorded are scattered through the pages of 
various periodicals, so that it is not easy to realise the 
steps which each writer has contributed to the general 
progress, nor to assign to each his relative position. But 
this-is not all, nor even the ‘worst; it has been a 
prevailing customgtoo prevalent we think, among mathe- 
maticians of late years, to publish results alone, without 
proof of their statements, and even without indication of 
the trdin of argument which led them to their conclu- 
sions. ` This.naturally entails on the part of the reader 
either a strong act of faith or a difficult and, as we hold, 
unnesessary effort. It need hardly be added that in endea- 
-vouring to digest and present to his readers what had 
been done by othets in his subject, Henry Smith adopted 
the latter course ; and, with a sagacity in which few could 
have rivalled him, Bè assimilated all these fragments, and 
utilising the valuable among these désjecta membra, and 
rejecting the worthless, he brought them into harmony, 
and wasin a fair way to produce from them a structure 
intelligible in itself, and capable of forming a groundwork 
for further developments. But while our author was dis- 
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cussing what hade been already done, the very materials 
upon whieh he was engaged were growing apace, and his 
self-imposed task accumulated upon him. Of unfinished 
work) or of “ragged ettds” as he used to call them, he 
was as nearly intolefant as he could be of anything; 
and it is not clearly known whether he ever made up 
his mind to complete What he had undertaken up to a 
certain date or not. In amy case what he had’ already 
long ago achieved in this matter must have been a 
gigantic work; and it remains only to hope that his 
manuscripts have been left in such a state tHat others may 
be able to wield the weapons which he had forged. 

- The results of his preliminary studies were given in his six 
invaluable Reports on the Theory of Numbers, published 
in the volumes of the British®Association for 1859 and 
following nearly consecutive years; and these alone are. 
sufficient to show the extent of his yeading and the firm - 
‘grasp which he had of the subject. Theefollowing ex- 
tracts from the first and third of these Reports indicate ` 
both the wide range of the theory and the magnitude of 
the portion which still remains to be achieved :— 

“There are two principal branches of the higher arith- 
metic: the Theory of Congruencés and the Theory ot 
Homogeneous Forms. Ina general point of view these 
two theories are hardly more distinct from one another 
than are in algebra the two theories to whitch they re- 
spectively correspond, namely, the Theory of Equations 
and that of Homogeneous Functions; and it might, at 
first sight, appear as if there were not sufficient founda- 
tion for the distinction. But, in the present state of our 
knowledge, the methods applicable to, and the-researches 
suggested by, these two problems, are sufficiently distinct 
to justify their separation from one andther.’’ : 

“It is hardly necessary to state that what has been - 
done towards obtaining a complete solution of the Repre- 
sentation of Numbers by Forms, and the Transformation 
of Forms, is but very little compared with what remains 
to be done. Our knowledge of the algebra of homoge- 
neous forms (notwithstanding the &ccessions which it has + 
received in recent times [1861]), is far too incomplete to 
enable us even to attempt a solution of them co-extensive 
with their general expression. And even if our algebra 
were so far advanced as to supply us with that knowledge 
of the invariants and other concomitants of homogeneous 
forms, which is an essential preliminary to an investiga- 
tion of their arithmetical properties, it is probable that 
this arithmetical investigation itself would present equal 
difficulties, The science, therefore, has as yet had to 
confine itself to the study of particular sorts of forms ; 
and of these (excepting linear forms, and forms contain- 
ing only one indeterminate) the only sort of which our 
knowledge can be said to have any approach to complete- 
ness-are the binary quadratic forms, the first in order of 
simplicity, as they doubtless are in importance.”  . 

Prof. Smith’s sphere of utility was, as indeed is pretty 
well known, not confinéd to his University, nor to science 
as such, but extended, among other directions, even to 
departments of the State. Passing over the Royal Com- 
missions on Scientific Education and on the University. 
of Oxford, of both of which he was a leading member, 
mention must not he omitted of the Meteorological 
Council of which he was chairman. That body, nominated 
-by the Royal Society, but appointed by the Government, 
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holds a position intermediate between 4 public depart- 
ment and an independent institution. While on’ the one 
hand this intermediate position presents some advantages, 
at all events in the present stage y of the subject as a 
science, it undoubtedly, on the other, requires no incon~ 
siderable tact and judgment if itọ management. For 
the yearly administration of a large sum of public 
money, for the management ôf a considerable staff at 
home, and of a variety of observers at out-stations in all 
parts of the country, and for communication with similar de- 
partments pf State in foreign countries, science alone 
would not have sufficed. But at the same time few 
branches of natural knowledge stand moie in need of a 
strong scientific guide to keep it from the crotchets of 
dabblers in the subject, or ffom relapsing into an indis- 
criminate accumulation of loose observatfons from which 
no valuable result caneever be derived. For this post the 
President and Gouncil of the Royal Society unanimously 
nominated him, nor had they ever reason to regret the 
step which they “then took, 

The case of the Meteorological Council was, however, 
but one instance out of many in which his name came 
uppermost in the mind$ of men when they were looking 
for a leader, ox a chairman, or a president. Whether as 
President of the Mathematical Society (1874-6), or of the 
Mathematical ‘and Physical Section of the Biitish Asso- 
ciation (1873), or as Chairman of Committees too many 
to enumerate, he always succeeded in commanding the 
respect of those with whom he was associated, and in 
carrying through the business to a satisfactory issue. 

In one matter only did he fail of success; but in that 
case the failure was not really his, but that of those who 
should have given him support. The case was that of 
his candidature for the 1epresentation of the University 
of Oxford, when, in 1878, Lord Cranbrook received his 
peerage. Instances of the candidature af leading Uni- 
versity men, both in Oxford and in Cambridge, have not 
been unknown, from the time of the late Sir John Lefevre 
to that of Prof. Stuart ; Bit all have terminated in the 
same result, namely, the total defeat of every man of 
University distinction, whatever other qualifications he 
may haveefor the office. With these instances we may 
compare, not without interest and instruction, the choice 
which has been made by the University of London on 
the only two occasions on which a vacancy has yet 
occurred, 

It was sometimes thought that his mind became 
diverted from mathematics by his many other distracting 
avocations; there are, however, reasons for doubting this. 
It is true that he did not pour owt the amaunt of mathe- 
matical papers of which he was certainly capable; but 
those which he did publish showed that he cared little to 
add fringe-work.to the borders of our knowledge, and 
that he reserved himself for questions of real importance. 
We remember his alluding to the subject of one of his 
later papers contributed to the Mathematical Society, on 
Modular Equations, as relating to “a point on which people 
had puzzled themselves for a long time,” and the follow- 
Ing passages from his address to the London Mathemayical 
Society were certainly not penned bya president for whom 
that subject had lost its charm. “Of all branches of 
mathematical inquiry, this is the most remote from prac- 
tical applications; and yet, more perhaps than any other, 











it has kindled an extraordinary enthusiasm in the minds 
of some of the greatest mathematicians. Then he 
quotes Gauss as having held Mathematics to be the 
Queen of the Sciences, and Arithmetic to be the 
Queens of Mathematics. I co not know that the great 
achievements of such men as Tchébychef and Riemann 
can fairly be cited to encourage less highly gifted in- 
vestigators ; but at least they may serve to show two 
things—first, that nature has placed no insuperable 
barrier against the further advance of mathematical 
science in this direction; and secondly, that the boun- 
daries of our present knewledge he so close at hand that 
the inquirer has no very long journey to take before he 
finds himself in the unknown land. It is this peculiarity, 
perhaps, which gives such perpetual freshness to the 
higher arithmetic. ,it is one of the oldest branches 
perhaps the very oldest branch, of human knowledge ; 
and yet some of,its most abstruse secrets lie close to its 
tritest truths. I do not know that a more striking 
example of this could be found than that which is fur- 
nished by the theorem of M. Tchébychef. To under- 
derstand his demonstration requires only such algebra 
and mathematics as are at the command of many a 
schoolboy; and the method itself might have been 
invented by a schoolboy, if there were again a schoolboy 
with such an early maturity of genius as characterised 
Pascal, Gauss, or Evariste Galois.” 

The following 1s another instance of the interest which 
he retained in mathematics to the very last. In the 
address above quoted he alluded to a problem, at that 
time still unsolved, in the following terms :——“ It was first 
shown by M. Liouville that irrational quantities exist 
which cannot be roots of any equation whatever, having 
integral coefficients." We may perhaps be allowed to 
designate by the terms arithmetical] and transcendental 
the two classes of irrational quantities which M. Liouville 
has taught us to distinguish ; and it becomes a problem 
of great interest to decide to which of thesé two classes 
we are to assign the irrational numbers, such as e and 7, 
which have acquired a fundamental 1mportance in analysis. 
To Lambert, the eminent Berlin mathematician of last 
century, the first great step in this direction is due. He 
showed that neither m nor 7z? 1s rational; with regard 
to e he was even more successful, for he was able 
to prove that no ‘power of e, of which the exponent 
is rational, can itself bes rational. There (with one 
slight exception) the question remained gor more than 
a century; and it was reserved for M. Hermite, in the 
year 1873, to complete, by a singularly profound and 
beautiful analysis, the expondhtial theorem of Lambert, 
and to prove that the hase of the Napierian logarithms is 
a transcendental irrational, But, in a letter to M. Bor- 
chardt, M. Hermite declines to enter on a similar research 
with regard to the number m. ‘Je ne me hasarderai 
point,’ he says, ‘à la recherche d'une démonstration de 
la transcendence du nombre m. Que d'autres tentent 
Yentreprise; nul ne sera plus heureux que moi de leur 
succès; mais croyez m’en, mon cher ami, il ne laissera 
yas que de leur en coûter quelques efforts.’ It is a little 
mortifying to the pride which mathematicians naturally 
feel in the ‘advance of their science to find that no pro- 
gress should hawe been made for a hundred years and 
more, toward answering the last question, which stil 
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remains unanswered, with regard to the rectification of 
the circle.” * 

Last year, Lindemann, starting from Hermite’s re- 
searchés, succeeded in supplying the proof required with 
reference to the number r. And while speaking èf this 
achieyement with the satisfaction which his generous 
nature prompted, Henry Smith added that it was a pro- 
blem on which he had long fixed his eye with a view to 
attacking it seriously so soon as he had leisure for the 
undertaking. 

He was doubtless then looking forward to some Uni- 
versity vacation ; for vacation time formed the period 
for his original investigations, while term time was 
devoted to current work and to society, which he himself 
so keenly enjoyed, and in which he was aca an 
honoured and'a welcome guest, % 

It bas been much the fashion of late years to raise 
memorials to the departed ; and in some cases it may be 
doubted whether a wise discrimination has been exercised 
in the matter. No one, however, who has any interest 
in science, would doubt for a moment that the memory of 
Henry Smith was in the highest degree deserving of 
perpetuation. But in our opinion the best and’ only 
suitable memorial of him will be the publication of his 
works, in the fullest and most complete form of which 
they are now capable. And it is sincerely to be hoped 
that his MSS. may be placed in the hands of a mathe- 
matician who may prefix to them an introduction as 
worthy of these works as was Prof. Smith's introduction 
to the remains of Clifford. 

During his-last few years he lived, as Keeper of the 
University Museum, at the house adjoining the main 
building, previously occupied by his predecessor, John 
Phillips. His companion was his sister, whose useful 
and sympathetic life worthily supplemented his own. 
It is to be hoped when the wave of sorrow which is now 
passing. over her has in some degree subsided, and when 
time has brought an alleviation which may now seem 
impossible, that she may derive satisfaction, although it 
be a melancholy one, in having learnt through the event 
how much her brother was appreciated and beloved by 
many, and by some even unknown, friends. 

- , W, SPOTTISWOODE 





PUBLIC ELECTRIC LIGHTING 


UCH atéention is being given at the present moment 

to the operation of the Electric Lighting Act passed 
Under the-terms 
of that Act, licenses and provisional orders will be granted 
to local authorities, companies, and private individuals to 
supply electricity for the purpose of electric lighting over 
definite areas. A large number of applications for 
licenses and provisional orders have already been sub- 


`- mitted to the Board of Trade, in a few instances by local 


authorities, but in the majority of cases by joint-stock 
companies forrhed for working one or other of the different 


` systems for electric hghting. A number of the ‘’Pro- 


visional Orders” now being promoted- lie- before us, the 
majority of them being drawn in almost identical terms. 
A perusal of these documents cannot fay) to impress the 
reader, firstly, with the great complexit# of the question, 
secondly, with the extreme difficulty of striking a fair 


oe 


balance, between vested interests and public convenience, 
thirdly, with the great amount of knowledge and skill 
displayed in the drafting of these provisional orders. It 
is an open secret thet not only the main outlines but also 
most of the details of these orders are from the hand of 
Mr. J. Fletcher Moylton, F.R.S., whom we must con- 
gratulate upon the success with ‘hich he has applied 
himself to the task of preparing them. Now that Parlia- 
ment is once more in session we shall probably hear of 
further legislative proposals ; but ff all prbvisional orders 
are as well and as wisely drawn as the majority of those 
before us appear to be, there can be little doubt that ‘the 
necessity for separate*further legislation and for the pro- 
motion of private bills fgr electric SRNE wili be - 
removed. 

As to the provisional orders themselves it w be 
impossible within reasonable lim¥s to deal with a tithe 
of the important topics which are therein set forth. Many 
of the provisions are naturally directed tøward questions 
of municipal rights and parochial Jaw. Leaving aside all 
these matters we come to the more scientific points, 
Four separate systems of distrijusion are recognised in 
the provisional orders, These are (a) “ direct ” system, 
more familiar under the name of distribution in parallel 
arc, with ‘distributing mains” throwing off “service 
lines” for individual consumers ; (2) “ storage” system, 
with service lines ın parallel arc from storage batteries 
charged in series intermittently from a generating station; 
(c) either of the above with “earth” returns ; (7) “series” 
system, supplying customers in one undivided circuit. 
‘We may remark in passing that is appears to us that the 
use of ‘‘earth’’ for return should be in every case for- 
bidden. If currents of the intensity employed for electric 
lighting are sent through earth in our crowded cities we 
shall have constant derangements of telegraphs, tele- 
phones, electric bells, in fact of all electric appliances 
-which work -by feeble currents and use earth returns, 
Moreover, as ‘‘earth’’ in praggce means usually the em- 
ployment of existing gas-pipes or water-pipes as returns 
the proposaf to utilise “earth” for electric light returns, 
is doubly to be deprecated. Amongst other limitations 
set forth in the provisional orders are ¡some which bind 
the “undertakers” to lay down their mains within two 
years, some which prescribe the hours during which the 
supply af currents must be maintained, and some which 
limit the conditions of supply. Amongst the latter we 
observe in several of the orders before us that it is pro- 
posed that “the potential at corresponding points of the 
positive and negative distributing mains shall differ at 
each point by a const@nt difference, not being less than 
thirty volts, and not being more than four hundred volts.” 
And that “ such constant difference of potential” is to be 
termed ‘‘the standard pressure.’ It is to be hoped that 
the Board of Trade will be much more precise in its 
limitations. Thirty volts is so low a “pressure” as to be 
practically out of the question except with a gigantic 
outlay in copper conductors, whilet four hundred volts is 
equally inadmissible on account of the danger to person. 
Nodess an authority than Sir W. Thomson has-said that 
nothing above two hundred volts should ever be admitted 
into a dweliing-house. The provision that “the standard 
pressure may be diffeient for different points of the said 
mains, and for different hours during the period of supply” 
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is bad, and if permitted will greatly militate agafnst con- 
venience and uniformity in using the current both for 
light and for motive-power. Where,the undertakers dis- 
tribute “alternating” currents it is provided that the 
mains should have a “ constant?) difference of potential” 
or standard pressure of not Jess than forty-five and not 
more than six hundred volts. “Here again we think that 
the Board of Trade might very wisely insist on a further 
restriction. If steady currents at a pressure of four 
hundred volts are dangerous, alternating currents at four 
hundred are far more so. Yet here the undertakers talk 
of six hundred! Indeed, consideuing the risks involved, 
and the difficulty in distributing alternating currents 
through Jong lines or lines where there is great self-induc- 
tion; and also considering that the supply of electric 
currents is not for liyhting alone but for the providing 
also of motive*power, it would not be any loss to the 
public if the uge of alternating currents under the pro- 
visional orders were absolutely disallowed. It is true 
that the patentees of certain specific forms of machine 
nught cry out loudly against such a prohibition; but the 
public would be guaranteed against one source of danger 
and difficulty, According to the orders the undertakers 
may charge consumers either by the amount of electric 
energy consuined, or by the quantity of electricity sup- 
plied, or by time, or by a yearly agreement. In connection 
with the first of these methods the proposal is made to 
call by the name “one unit” the energy contained in a 
current of 1000 amperes flowing under an electromotive 
force of one volt duging one hour. Most of the pro- 
visional orders name sevenpence per unit as the price of 
electrical energy. We have here for the first time an 
actual quotation-price for exergy, a fact which should be 
interesting to those who have striven so hard to drive 
into the popular mind exact ideas concerning energy and 
its conservation. One “unit” thus defined for commercial 
purposes being 1000 volt-amperes (ze. 1000 watts) for one 
hour, and one horse-power being 746 watts, we see that 
the scale of payment is about 5} penceeper hour per 
(electrical) horse-power. 

Into the further provisions for the inspection and test- 
ing of maias, the inspection of meters, the testing of 
insulation, provisions for safety, and penalties for default 
in supply, we carmot here enter. Suffice it to say that 
there is no detail that does not appear to have had thought 
expended upon it, no provision that is really superfluous 
or harassing, no possible want or eventuality that does 
not appear to have been anticipated. Such masterly 
treatment cannot but greatly dacilitate the work of the 
Board of Trade in agreeing to orders and licenses, and 
will tend to bring about unity of method jn the organisa- 
tion of the actual work of laying down town supplies so 
soon as such orders and licenses shall have been granted, 
If it be true that the effect of the Electric Lighting ‘Act 
has been to produce a temporary lull in the progress of 
electric lighting, we age convinced that such a lull will be. 
in the end an unmixed good, since it gives the oppor- 
tunity for thought to ripen, and for projects and jinven- 
tions to mature, if not to survive. Two dangers indeed. 
seem yet possible in the future of public electric lighting, 
and either of them may be sufficiently serious to damage 
public confidence in this new industrial factor. Firstly, 


some'better guarantees ought to be insisted on that the. 
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Companies or other parties who obtain ordeys or licenses 
as undertakers should b2 possessed of capital adequate to 
carry out the projects in hand. A very hasty glance at 
the ligt of applicants for provisional orders will suffice to 
show that this fear is not unfounded. Secondly, it ought 
to be made impossible for a Company which has obtained 
an order for any limitec district to delegate the responsi- 
bility of supplying any section of such district to a sub- 
company. No Company should be allowed to hold a 
monopoly (if the limited monopoly created by the pro- 
visions of the Electric Lighting Act be a monopoly at all) 
of a single square yard of territory which it cannot with 
its own resources supply under the terms of the order or 
license which has been granted. If this principle be not 
upheld, serious abuses will creep in, to the detriment of 
progress and in contravention of the interests of the 
public. 





CRYPTOGAMIC FLORA OF GERMANY, 
AUSTRIA, AND SWITZERLAND 
Dr. L. Rabenhorst’s Kryptogamen-Flora von Deutschland, 

Oesterreich, und der Schweiz. Zweiter Band: Die 

Meeresalgen Deutscklands, und Oesterreichs. Bear- 

beitet von Ferdinand Hauck. 1-3 Lieferung. (Leipzig : 

Eduard Kummer, 1883.) 

INCE the appearance of the original work (1845-53) 
the systematic study of living algee has, through a 
more accurate knowledge of the structure and fructifica- 
tion of these plants, led to great changes in their diagnosis 
and classification. Hence the necessity of a new edition 
of Rabenhorst’s work. 

In order to render it more valuable, the preparation of 
the parts of which it is composed have been intrusted to 
authors specially conversant with the subjects of which 
they treat. The first volume, five numbers of which have 
already appeared, contains the Fungi, and is edited by 
Dr. G. Winter of Zurich; the second comprises the 
Marine Algæ (exclusive of the Diatomacez); then will 
follow the Fresh-water Algee, edited by Herr Paul Richter 
of Leipzig; the Diatomaces, by Dr. A. Grunow of 
Vienna; and the Frondose Mosses and Hepatica, by 
Herr G. Limpricht of Breslau. To these will succeed 
works on the Lichens, Chariceæ, and Vascular Crypto- 
gams. i 

The second volume, which forms the immediate subject 
of this notice, has been intrusted to MSF. Hauck, who, 
from his residence on the coast at Triest, has, during 
many years, had opportcnitges of studying marine alge in 
a living state; and by his connection with German and 
other algologists, has been able to obtain authentic ex- 
amples of most of the species. It may also be mentioned 
that M. Hauck has published “A List of theAlgæ ofthe 
Adriatic” (Beitr. 2. Kenntn. d. adriat. Algen, Wien, 
1878). 

The present work, of which three numbers have ap- 
peared, includes not only the algæ inhabiting the Austrian 
coast and islands of the Adriatic, but also those of the. 
Baltic and North Seas, and the coasts of Heligoland with 
the adjacent islands: the latter have been found especially 
rich in specids. 

*In the Introductian to his work, M. Hauck gives in- 
striictions for the collection and preparation of the various 
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kinds of marine algae, The hst of instruments and appli- 
ances used in collecting is rather formidable, but it must 
be remembered that» the object of the algologist is to 
obtain specimens in as perfect a state as possible, fog the 
purpose of instituting a searching examination into the 
structure and fructification of the plants ; and this cannot 
be done without much labour and pains. In the case of 
small plants which adhere closely and spread over’ rocks 
and other objects, M. Hauck recommends that, instead 
of scraping off the alge, portions of the rocks on which 
they grow should be chipped away with a geological ham- 
mer, and preserved with the growing plants upon them. 

Directions are also given for the treatment of the Coral- 
linge and other algae which are covered with carbonate 
of lime, in order to divest them of the lime, and thus pre- 
pare them for microscopic examinatioW. There are also 
instructions for preparing and mounting. specimens of 
algee for the microscope. 

Every one who has endeavoured to cut sections of algæ 
for microscopic observation, must be aware of the diffi- 
culty, occasioned by the different structures of the plants, 
of performing this operation. The {author shows how 
some of these difficulties may be avoided; but he has 
omitted to mention whether the sections should be made 
with a machine, or in the old-fashioned way, by holding 
the portion to be cut firmly with the forefinger nail of the 
left hand, while ĉutting’ the section with a sharp, thin 
knife. 

We now come to the work itself. M. Hauck thus 
classifies the marine alge: I. RHODOPHYCEM, plasma 
coloured red; II. PHHOPHYCE, plasma ‘coloured brown; 
III. CHLOROPHYCE&, plasma chlorophyll-green; IV. 
CYANOPHYCEA, plasma bluish-green. Commencing ‘with 
the Rhodophycez, he treats of the Floridez, describing 
their structure and fructification. 
families, with the nares of the genera contained in each 
family, follows. M. Hauck’s classification of the Floridez 
is novel; it remains to be seen whether it will meet with 
the general approval of algologists. We have next a 
‘description of the genera and species. This part of the 
work is illustrated with figures drawn on zinc, of at least 
one species of each genus, as seen by transmitted, not 
reflected, light, the objects being represented as if trans- 
parent. Some of these illustrations are original, but the 
greater part are borrowed from Kuitzing, Thuret, Zanar- 
dini, and others. They are inserted in the text near to 
the species delirftated,—an extremely-convenient arrange- 
ment, © 

Besides these illustrationsgthere are five plates, repre- 
senting different species of Lithophyllum and Lithotham- 
nion. They were printed by the “ Albertotype ” process, 
from negatives executed under the supervision of the 

“atfthor. These plates are admirable, and give more cor- 

rect and characteristic figures of these singular and in 

this country but little-known vegetable productions than 
can be obtained hy any other process. Several species of 
Lithophyllum and Lithothamnion have been found in our 
e seas, and it is probable that more would be found ifs 
sought for. They abound in the Adriatic and Mediter- 
“ranean; and some species are known on the Frertch coast. 
M. Hauck seems to have bestowed mfch pains and 
care in the preparation of the work, and it will be sen 

. that he has added very considerably to our knowledge of 
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the fructification of numerous species. It may, however, ` 
be ag well to rémind him that the cystocarpic fruit of 
Callithamnion Thuyoides, Call. polyspermum, Call. Bor- 
reri, Ceramium tenuissimum, and Grateloupia filicina, 

which he does not mentioh, were- described and figured 

in Harvey’s Phys: Brit. (Pls..269, 281, 259, 98, 100). 

Also that the tetraspores of Nemaleon, which M.-Hauck 
says (pp. 14, 59) are-unknown, were described by Dr. 

Agardh, who had examined the living plant (see “Sp. 

Gen. et Ord. Algarum,” vol. ii. p. 417 (1852). 

It is to be hoped that we have found in this” work the 
solution of a problem which for a long time has exercised ~ 
the minds of algologists, namely, Does Porphyra belong 
to the Chlorosperms or to the*Floridez? - 

- Although the colouring of Porphyra assimilafes it to 
the Floridez, yet the apparent agrgement of its vegeta- 
tive structure with that of the Ulvas, an@ especially of 
some of the species of Monostroma, had induced the 
elder algologists to place Porphyra among the Chloro- 
phyllaceæ. The discovery of the fructification of the 
plants of both genera has however,shown that they are 
widely separated. In Monostrom& the only kind of fruc- 
tification known consists of zoospores, which, when they 
first issue from the mother-cell, are endowed with active 
motion. In Porphyra the tetraspores' wére first dis- 
covered, then the antheridia ; the antherozoids are mo- 
tionless. Algologists, however, still hesitated to admit 
Porphyra among the .Floridea, because no cystocarpic 
fruit had yet been found. M. Hauck now tells us that 
the cystocarps of some,species are known (p. 21), and he 
describes those of P. leucosticta, as well as the tetraspores 
and antheridia of -this plant (p. 25). There can, there- 
fore, be no longer any hesitation as to including Porphyra 
among the Porem, of which: it coristitutes the lowest 
family. i ` 

On looking iugi the present instalment of this Fork 
it will be seen that out of the 122 2 species, or thereabouts, 
which are described ın it, about $ seventy are found on the 
British coastss~nineteen of the latter are common to the 
North Sea and Adriatic—twenty-seven of them inhabit the 
Adriatic, and twenty-four“the North Sea, The work, 
when complete, cannot fail therefore to prove of great 
interest to algologists i in this country. . 

The type is good, as well as the figures with which it 
is illustrated, and readers will no doubt be glad to know 
that in the ‘printing German characters have not been 
Mary P. MERRIFIELD 








THE. CHURCHMAN’S ALMANAC 
The Churchmages Almanac for. Eight Centuries (1201 to 
2000), giving the Name and Date of every Sunday. 
By .W. A.. Whitworth. Pp. 23. (London: «Wells 
Gardner, Darton, and Co., 1883.) , 


fiara never surely was such an age of almanacs. 
The social change whose effects meet us on every 
side has worked a revolution here: Some of us can calf 
to mind the time when “Old Moore” ruled the reckoning 
in hig peculiar, old-fashioned way, and Murphy- blazed out 
like a meteor to ewpire like a farthing candle, and Zadkiel 
“Tao Sze” began to trade on human curiosity and cre- 
dulity. But those days are past. Instead of being left, 


.as of old, to make our own quiet; though limited, choice, 
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as the year draws to its close we find ourselves surrounded 
by a swarm of calendars : the insurance-officg, the 
_journalist, the general-storekeepgr, the stationer, the 
watchmaker, the grocer, all vie in pressing on our accept- 
ance something to remind us how, time flies ; often padded 
with most irrelevant pieces of innovation, but sometimes, 
it must be owned, got up ina very attractive form, We 
do not quite see how all this can be made to pay. We 
should havesthought it a very expensive and often un- 
` called-for mode of advertising. But that is no affair of 
ours. Living in “a nation of shopkeepers,’ whatever may 
be our private impressions, we Are bound to believe that 
‘t is found a remunerative mode of expressing gratitude, or 
onxieiy, as the case may be. But whatever may be the 
donor's purpose it is not quite easy “to see what corre- 
sponding purpose Ñ, generally speaking, to be answered 
on the part of the receiver; for, with certain exceptions, 
it really signifies very little to the bulk of the community, 
how the fifty-two ensuing weeks are arranged. One great 
exception of course is the festival of Easter, and the 
others that depend pon it. But as to these there is 
always a sufficient general understanding, as there was in 
our least educated days, when there were comparatively 
few that knew how to use a calendar: and as to the 
phases of the moon, the only other leading feature in 
ordinary almanacs, their notification is 1ather convenient 
than necessary, excepting for those who believe, as old- 
fashioned people still do, with Prince Bismarck at their 
head, that the moon has an influence distinct from its 
attractive power. « But, say what we will against the 
necessity of a general diffusion of almanacs, public feeling 
is on the other side, and even those who could do very 
well without these favourite articles, and seldom refer to 
them, would not feel satisfied if they did not possess 
- them. 
One ‘curious feature in the case, however, is that so few 
comparatively have agy correct idea of the principles on 
which almanac-making proceeds. We suspect that even 
among such as pass for educated peoplesit would be easy 
to find those who would not be very comfortable if they 
were “required to explain the want of correspondence 
between the reckoning by weeks and that by months, the 
unequal length of the latter, the necessity of intercalation 
or the cause of the difference between the “ styles °——im- 
portant as that was thought in its day, even to the excite- 
ment of popular indignation. As to such matters, if it is 
true that “we take no note of time but by its loss,” it is 
nearly as true of a large portion of even civilised society, 
that they take no note of thewrrangement of time—except 
- perhaps by misunderstanding it. However, there is no 

excuse for such ignorance (if we may he forgiven the ex- 
` pression) for the future, if people will take the trouble of 
referring to the little work whose title we have quoted 
above. It will not indeed enlighten ts much as to the 
root of all the difficulties—the incommensurable durations 
of the day and mgnth and year, or help us to make out 
the strange old machinery of cycles and epacts and 
golden numbers by which the calendar was kept right, 
but it will do what is practically of much more Value, set 
before us’ something of the processes, and all needful 
results, of the most accurate computations. 

The title was a puzzle to us at first, for we had been for 


so many years acquainted with a very unpretending 
š e 


. 








though most useful Churchman s Almanac, that we did 
not comprehend how it should now fiid its place in 
NATURE, till we remarked the continuation of the title ; 
this, promising perennial instead of annual information, 
at once made a claim to attention which we find is well 
deserved. ‘There are a good many curious and ot-of-the 
way pieces of information in the three pages of introduc- 
tion—among which we may mention the explanation of 
the reason, hitherto to us so incomprehensible, why the 
accounts of the public revenue are made up to the odd- 
looking epoch of April s—and this is followed by a per- 
petual calendar, as far as Sundays are concerned, to a 
period that.the youngest now living will never see; -while, 
for historical purposes, the 1etrospective portion is an 
authentic and valuable resource as to many indefinite 
matters in chronology, the correct determination of which, 

as antiquaries well know, often involves considerable 
trouble. Thè author has fulfilled his undertaking, as far 
as we can judge, with especial care and attention ; and if 


his work, which is one of the thinnest of folios, is so far 


less in accordance with the ideas of this “handy-book ”- 


loving age, we must bear in mind that the form was im- 
posed by the extent of its tabular matter, and that though, 


there is little to attract in its formidable array of figures, 


its intrinsic value is, for those who need such aid, of a 
high and enduring character. i 


` 





LETTERS TO THE EDITOR ; 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently regaests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications contain ing interesting and novel facts, | 


Hovering of Birds 


Mr. AIRY asks for a diagram explaining my views as to the 
hovering of the kestrel and of other birds, asserting at the same 
time that these views would establish a “í miracle.” 

If Mr. Airy will be so good as to look at the beautiful drawing 


of a kestrel in the act of hovering, by Mr. W. Wolf, at p. 160 of. 


the “Reign of Law,” he will see an illustration far better than 
any diagram. Mr. Wolf is an excellent naturalist as well as an 
accomplished artist, and his drawing of the kestrel was made to 
represent lis own knowledge and observation of the act of 
hovering, and not to set off any theory of mine. 

It will be seen that the,body of the bird is represented as at a 
considerable angle to the horizon, and a course) to any hori- 
zontal current of wind, 

It is by placing itself in this position to the wind, and by a 
wing-action accurately proportioned to the strength of the 
breeze, that the bird-accumplishes the feat of hoverng—which 
1s no muracle, but the mechanical result of the ‘resofution of 
forces,” = 

The hovering of a boy’s hite is a miracle of the same kind: 
The element of weight is here represented by the string, helg at 
the surface of the graund, 

Mr. Airy is, however, mistaken in his description of the facts. 
He speaks of hovering being performed with “wings motion- 
le&s, not fluttering.” Now I have never seen a kestrel’s wings 
motionless when hovering. Always when the air ıs still, and 
always when the breeze is only moderate, ‘the wings have a rapid 
and tremulous action, varying from moment to moment according 
as the ‘* muscular sense” directs it, and feels it to be needed fòr 
the ‘‘ poise.” But sometimes when the breeze 1s very stiff this 
action*may be suspended for a moment or two, I have seen this 
occasionallys But even in this case I could detect the quivering 
of the quills.® 

a the'sea-swallows perform the evolution perpetually over the 
water when it is as still as a millpond. In all cases the inclined 
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position of the bady of the bird to the plane of the horizon is 


observable. The miracle is always performed by the use of the 
appropriate means. P ARGYLL 
Cannes, February 12 
e 





‘ 


I AGREE with “J. R.” that the term “hovering” is likely to 
be misunderstood, I used it because it had been used in the 
earlier correspondence in NATURE to which I referred. If 
“J. R.” (or any other of your correspondents on this subject) 
has never seen a hawk hanging in motionless poise above a hill- 
side, I would ask leave to refer him to NATURE, vol. viii. pages 
86 and 324, for a description of the act. 


February 19 HUBERT AIRY 





I HAD once a very unusual opportunity of observing accurately 
the flight of buzzards, from the summit of Acro-Corinthus. As 
this unique natural fortress rises sheer from the plain, on the 
side toward Attica, to the height of eighteen pr nineteen hundred 
feet, a group of these birds, hanging at tha? height above the 
surface, were thus brought in a line with the eye. I could 
detect the minutest movement of wings or tail, Again and again 
there were considerable intervals, of many seconds’ duration, 
during which one bird and another would hang, with -pinions 
horizontally outstretched, absolutely motionless, neither descend- 
ing nor drifting, but as if his balance in the air were one of deli- 
cately adjusted equipoise. And when, by a just perceptible 
movement of wing, he stirred again, it seemed rather to be to 
change his position than that he needed any kind or degree of effort 
to maintain it.. The kestrel is an unfortunately chosen bird for Mr, 
Hubert Airy’s observation, because thouzh it hangs for a minute or 
two over the same spot watching its prey, it is always ‘by short 
and rapid motion of its wings” ; from which fanning motion it 
has acquired, I think, its popular name of windhover, and not 
because, as Mr, Airy supposes, it is upborne by the wind. But 
were my Corinthian buzzards upborne by the wind? ‘There-was 
mone. The day was one of dead calm. No doubt of necessity 
there was some upward current of air from the sun-warmed 
surface of the ground by which the birds profited; but if at 
all sufficient’ to sustain them, their actual gravity, when in that 
position and so willing it (by which I mean nothing so absurd 
as that gravitation can be counteracted by the wis vete, but that 
by inflating its lungs, and perhaps suspending its respiration, the 
bird may have the power at will of lessening its comparative 
weight in the air), must be very near to that of the atmosphere 
around and underneath them, It is evident that Mr. Airy could 
only claim my observation as being in favour of his theory if 
there had been a breeze from Attica striking against the face of 
the citadel. There was none perceptible ; and I drew the atten- 
tion of my companions to the curious problem presented by such 
an-ease of flight. HENRY CECIL 

Bregner, Bournemouth, February 13 


P.S.—-Will you allow mé just to mention that the letter 
reprinted from NATURE by Dr. George J. Romanes in his 
** Animal Intelligence,” as mine, is by Mr. Merlin, our present 
Consul in Athens, I sent it, but-he wrote it, and the observa- 
tion-is wholly his, ° 1 





° ’ 
The Auroral Meteoric Phenomena of 
November 17, 1882 


Mr. BACKHOUSE remarks in hi@ letter (NATURE, vol, xxvii 
p. 315): “It would be well to ascertain whether such a motion 
{in a curve) would not agree better with the observations of the 
beam than Dr. Groneman’s hypothesis that it was a straight line.” 

. When a straight line lies within or without the (celestial) 
sphere, on whole surface we wish: to trace the perspective pro- 
jection of that line (the eye being placed in the centre of the 
sphere), the perspective of the line will of course always be a 
great circle. When inversely the apparent path of the same 
meteor, seen from ona place of observation is a great circle, the 
true path must lie in a plane. When the apparent paths, seen at 
the same time from two different places, not situated in the 
direction of the apparent path, are both great circles, the true 
path lies in two different planes, and zust be a straight line, 
Now Prof. Oudemans at Utrecht says positively that the 
apparent path of the phenomena of November 1% vas a great 
circle, cutting the horizon (and also the equator) in two opposite 
points, Of the English observers I will cite Mr, Saxby (p. 86) 
who describes ‘‘the trajectory as much flatter than that of the 











stars.” Moreover the general fact is, as I proved in my paper, 
that this trajectory, Raving been seen of regular form and con- 
sequentfy probably of equal curvature in its whole length, 
intersected the great circlesof the horizon in two opposite points, 
and therefore must have been a great circle itself. . The above- 
mentioned. condition being fulfilfed, I was under the necessity of 
taking the true path as a“right one. I think this peculiarity 
indicates the meteoric nature of the phenomenon and of all the 
auroral ares (des arcs proprement dites of my theory) showing as 
great circles of the sphere. In fact a curve cited by Mr. Back- 
house, lying at equal height above a tewrestrial parallel, will 
show itself ut în one case as a great circle, nam&ly where the 
observer is within its plane. From all other places if will be 
seen as a small circle of the sphere. In this case is the apparent 
boundary of an aurora in theenorth, the arch of the dark segment 
cutting the horizon in two not opposite points. 

I dare not occupy more spaceeto answer-Mr. Backhouse 
further on the influence exercised by cosmic matter on terieetrial 
magnetism, and the c8nsequence of the general direction east to 
west of these currents when passing in thegmeighbourhood of the 
earth, but I think that this direction east to avest must be 
deduced from the observed facts, 

Iam much obliged to Messrs. Petrie and Muirlead for their 
information. As to the remark of the former on the spectrum: 
observed by Dr, Rand Capron, I think that the auroral cha- 
racter of some phenomena will be proved ‘the best when it 
shows the auroral lines, whatever may batife origin of its light. 
When its other properties point out its meteoric character, a 
strong argument is found in favour of the cosmig theory of 
aurora, . ` H. J. H. GRONEMAN 
“Groningen, Netherlands, February 14 - 
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The Orbit of the Great Comet of 1882 


I AM very much obliged to those gentlemen who have kindly 
given me the information required in my letter published in 
NATURE, vol. xxvii. p. 314. 

They all agree on the same point, whicheconfirms my opinion 
that in all the good observations the same or very nearly the 
same point of the head was observed during the brightest 
appearance of the comet, 

I remarked especially in the sketches shown to me by - 


. Mr, A. A. Common, who was the first to see the comet 


in England, on September 16, and who éontinually made 
careful observations of it, that, although the nucleus was 
seen since October 30 divided into two parts, always one of 
these (which I shall call the main paw next to the following `. 
end of the nucleus) remained the brightest. Mr. Common in 
every drawing marys this part with the word ‘‘ brightest.” At 
the Washington Observatory also this same bright point was 
always observed with the transit instrument, as it is stated by 
Mr, W. C. Winlock in his letter (NATURE, vol. xxvii. p. 129). 
Mr, W, L. Elkin, Cape Observatory, in a commuaication to 
the Astronomische Nachrichten, No. 2490, speaks about this 
orbit. He used the first observation made at the Cape on 
September 8, the observation fof the] disappearance of the 
comet at the sun’s lmb on the 17th of the same month, anda 
normal observation on November 17, to calculate either a 
parabolic orbit or an elliptic one; but none of these gave the 
positions of the comet according to intermediate observations. z 
Mr, Elkin believes it is possible to take as the most probable 


value of Z the value 0'0075, and consequently the comet has a 


very long period, while Mr, Morrison in his calculation of the 
orbit had ¢ = 0'9998968, and a period of 652°5 years., 4 

As errors of observations are of course inadmissible, it is now 
the question to study what produces such great differences in 
calculating the orbits. 

Are they due to disturbances during the comet’s passage 
through the solar system, and especially at its passage through, . 
the sun’s corona? or are they due to the hPpothesis specified by 
Mr, Elkin and others that the centre of the nucleus is not the 
point gravitating around the sun? This question cannot be 
decided bat by a careful discussion of all the positions of the 
comet during the whole period. 

The observations beftre perihelion are of course very im- 
portant. Unfortunately.at the Cape the astronomers were pre- 
vented making observations between September 8 and Septem- 
ber 17 because of bad weather ; but there are some observations 
made in Melbourne and in other observatories before September 
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17; and besides, the important obsei vation of the disappearance 
of the comet at the sun’s limb is very valuable. Now then, if 
it will be possible to secure some obseryations in the remafning 
days the comet will be visible, I am surg we shall have a large 
amount of material to study upon. $ 

I may add that Mr. Common aml I saw the comet a few days 
ago. With magnifying power of 120 @ad 150 we were not able 
to distinguish the division of thg nucleus, but with a higher 
power we saw five bright points; one of these, corresponding 
to that seen before, remaims the brightest. The comet has all the 
appearance of alittle cugve convex to the horizon, and is still a 
very bright object, as Mr. Common was able to see it pretty 
well with only six inches aperture and in moonlight, 

13, Pembridge Crescent, Bayswater, W. E, RISTORI 


° 
Aino Ethnology 


Leteae hasten to assure Herr Rein that nothing could have 
been further from my intention than to que&tion the ‘love of 
truth,” which is conspiagous in his work on Japan. I trust he 
will consider as@absolutely withdrawn any expression of mine 
which he fancies might at all bear such a construction, His 
authorities I didgnot quote, because I attached much more im- 
portance to the weight of his name than to theirs. The almost 
unanimous opinion of original observers 1s opposed to their con- 
clusions, which I was certamly somewhat surprised to find 
adopted by Herr Rein,* But as he has not himself visited the 
Aino people, the question of their affinities meed not be further 
argued here, I may state, however, that to Steube and von 
Siebold must*now be added Herr Kreitner, of the Szechenyi 
expedition, who emphatically removes them from the Mongollic, 
and ‘‘assimilates them to the Caucasic type” (‘Im Fernen 
Osten,” Vienna, 1881, p. 318). A. H, Keane 











Auroral Experiments in Finland 


In the note in NATURE, vol, xxvii. p, 322, in which you 
refer to my telegrams from Sodankyla, there is a misunder- 
standing concerning the apparatus which I made use of in 
the experiments, This apparatus, which I call in Swedish 
t Utfromuingo-apparat” Granite apparatus), was constructed 
of uncovered copper wire, provided at each half-metre with 
fine erected points. That wire was led in slings to the top of the 
hill, and reposed on the usual telegraph insulators, From one 
end of this wire was conducted a covered copper wire on insu- 
lators to the foot of the hill (600 feet high), and there joined a 
plate of zinc interred in the earth. In this circuit was put a 
galvanometer. A 

It was this apparatus which produced both the yellow-white 
halo at Oratunturi and the straight beam of aurora borealis at 
Pietarintunturi, as the positive current in the galvanometer at 
both plates. The terrestrial current diminishes (or ceases) below 
the belt of maxima of the aurora borealis. S, LEMSTRÖM 

Helsingfors 





Flamingoes and Cariamas 


IN NATURE, vol. xxvii. p. 334, an account is given of the 
curious behaviour of a flamingo towards a cariama. May I 
point out that this habit of the flamingo was observed in 1869 
by Mr. Bartlett, and will be found in a P.S. to a paper of his 
entitled “Remarks upon the Habits of the Hornbuills,” read 
before the Zoological Society, February 25, 1869. The liquid 
was examined by Dr, Murie, and is said to have consisted almost 
entirely of blood. A short notice of the habit, communicated 
by Mr. Bartlett, appears also in Buckland’s Edition of ‘t White's 
Selborne.” JAMES CURRIE 

Cambridge, February 19 





THE APPROACHING FISHERY EXHIBITION 


FROM the cheerful note of preparation which is now 
being sounded, we presume the opening of the 
International Fisheries Exhibrrion will take plac@ punc- 
tually on the day which has been fixed for that event— 
May 1. ` That the Exhibition will be successful, both in 
a pecuniary sense and as an exposition of fishery economy 
and of the natural history of our food fishes, may, we 
think, be even now predicted. The two exhibitions by 
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which it has been preceded, those of Edinburgh and 
Norwich, not only paid all expenses, but left a handsome 
surplus ; so that, with the vast population of London and 
the strangers who daily come within its gates to work 
uponpthe promoters of the exposition are warranted in 
believing that it will provea success, It will undoubtedly 
be the greatest affair of the sort which has ye been 
designed, and will occupy a site twice as large as the 
Norwich and Edinburgh exhibitions joined together. 
The fishery exhibition which was held at Berlin three 
years ago was visited by nearly half a million persons, 
but it was only open for ten weeks, whilst the show to be 
held at South Kensingtgn will remain open for six months, 
and as the population of London is more than four times 
greater than that of Berlin, we may calculate on the 
visitors to the Fishery Exhibition running into big figures; 
—two million persons at a shilling each would represent 
a sum of one hundyed thousand pounds. Already a large 
guarantee fund has been subscribed by corporations and 
private persons, and there is no reason why Parliament 
should not be asked for a grant in aid, although any 
money that might be granted may not be required, It is 
right to say that as a nation we play a rather “mean” 
part in such matters, and are quite outdone in libe- 
rality by other countries. America, for instance, is 
sending us an “exhibit” which will cost that country ten 
thousand pounds, and other foreign countries are acting 
in an equally liberal spirit. If we were asked on any 
occasion to reciprocate, what answer could we make? 
We have positively nothing that we could send. With 
the exception of the toy museum left to the country by 
Mr. Frank Buckland, we possess nothing in the shape of 
a national collection illustrative of fishery economy ; 
hence the Exhibition which is about to open assumes very 
much the shape of a commercial enterprise, and becomes 
a gate-money show. But that is better than nothing, 
and it is to be hoped that from the debris of the 
approaching exposition a substantial addition may be 
made to the Buckland Museum of economic fish culture, 
and if we may be permitted to make such a suggestion, 
the aquarium should, if that is possible, be so arranged 
that it could be left as a permanent attraction for all who 
are interested in the natural history of fish and in the 
proper ingathering of the harvest of the sea, 

Great expectations are entertained as to the value of 
the lessons to be taught at the approaching Exhibition, 
We are undoubtedly in need of knowledge of all kinds. 
regarding the natural history of our fishes. From the 
whitebait to the whale we are singularly deficient in 
those details of fish life that would prove valuable to 
persons engaged in fishery enterprise. In the matter of 
well-planned investigation into the natural history of the- 
British food fishes we are far behind America, where 
information of the most valuable kind is systematically 
collected and disseminated. As a matte? of fact, we have 
(as a nation) done almost nothing in respect of adding to 
the knowledge of the public. Some individuals have been 
toying with the subject of Péscdculture, whilst in the seas 
that pertain to the United States fish-breeding on an ex- 
tended scale has been lorg in operation under the auspices 
of the Government. It will not be the fault of the 
promoters of the approaching Exhibition if attention® is 
not aroused to our want of interest (as a people) in 
the sea-fisheries of the country. We have therefore 
every reason to be grateful to those who have stepped to 
the front in order to promote this enterprise; the men 
who have assumed the lead have nothing to gain person- 
ally by its success—they are working in the interests of e 
the public, knowing well that the fisheries of the sur- 
rounding coasts contribute largely to the commissariat of 
the country. , 

A portly prespectus, so far as its contents are concerned, 
fas been issued, indicative of what will be shown in the 
Exposition, and from that document we gather that a large 
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sum of money will be distributed in prizes for inventions 
and improvements of fishing gear; the special prizes in this 
department alone will number over 100, ranging in value 
from 600/, to 27, 10. Over 100o/. will also be given for 
essays on various topics connected with the economy of 
the fisheries and the natural history of our more im- 
portan®food fishes, as also for papers on fishery legisla- 
tion. The dissemination of the knowledge to be obtained 
from such essays as may be awarded prizes is important. 
None of the essays contributed to the Norwich Exhubi- 
tion have been published, except that of Sir James Mait- 
land, printed presumably at his own expense, so that 
whatever information was contained in the Norwich prize 
essays remains only in the cognisance of those who read 
them, ‘The Edinburgh prize essays are, we believe, being 
printed. _Surely they might have been published ere this, 
and it might be taken into consideration by the executive 
of the present Exhibition, whether it*ss possible to have 
the essays judged, the prizes awarded, and a print of 
such as are worthy of being published gn sale in the 
building in the course of the summer: a popular “ hand- 
book” to the Exposition will, we may presume, be issued. 
As to “exhibits” of a useful kind, suchas those of fishing 
gear of every description, men with a practical turn of 
‘mind will be able to take stock of them and perceive at 
a glance how far they can be utilised. As a class, fisher- 
men are slow to learn and chary in the way of trying 
experiments, but it is not impossiblethat the approaching 
Exhibition may contain the germs of some new ideas 
which may prove alike practical and profitable. - 





. THE PROGRESS OF TELEGRAPHY , 


THE first of the series of six lectures on the Applica- 

tions of Electricity was delivered on Thursday 
‘evening, February 15, at the Institution of Civil Engi- 
neers, on “ The Progress of Telegraphy,” by Mr. W.. H. 
Preece, F.R.S., M.Inst.C.E., of which the following is an 
abstract :— 

Telegraphy is the oldest practical application of elec- 
tricity. It grew about the railway system, and was ren- 
dered a practical agent by the foresight of Robert 
Stephenson, I. K, Brunel, Joseph Locke, and G. P. 
Bidder, who were its godfathers in England. Electric 
currents are, as a rule, maintained for telegraphic pur- 
poses by the combustion of zinc, and in the innumerable 
forms of batteries ın use, the conversion of zinc into 
sulphate of zinc is the root of the transformation of 
energy into that form which was utilised as electric 
currents. There are three forms of battery in use in the 
British Post-Office Telegraph system, and in the following 
numbers :—. 


Daniell 1.0 1. 0 0% a 87,221 cells, 
s Leclanché 56,420 p», 
Bichromate 21,846 ,, 


Every administration has its own adopted form, dif- 
fering in design, but based ongone or other of these types. 
Magneto-electricity is employed for some forms of appa- 
ratus, and dynamo-machines are sometimes used to 
supplement batteries. Experiments are now being made 
with secondary ba'teries. The various terms employed— 
ele&tromotive force, resistance, induction, and current— 
though measurable in definite units, have not yet become 
household words ; but, being admitted into commercial, 


legal, and Parliamentary lore, they will soon be as 


familiar as feet, gallons, or pounds. 
Electric currents are conveyed from place to place 
*either overground, underground, or submarine. 
Overground.— Wooden poles preserved in creosote are 
employed in England, but iron poles are extensively used 
in the colonies. The conducting wire isealmost uni- 
versally of iron, but copper wire is much fised through 
smoky places where iron is liable to rapid decay. 
Phosphor-bronze wire is under trial, and is a very 


promising matetial, as it possesses the conducuvity’ of 
copper with the strength of iron. The improvements 
made in the quality d? iron wire have been very great, 
and it conducts now Tully 50 per cent, better than it did 
a few years ago, Electricetests have had a marvellous 
effect upon the production of pure metallic conductors ; 
copper has improved in even greater ratio than iron; 
samples have been produced better even than the standard 
of purity. The insulators remain principally of porcelain, 
and their forms vary nearly with ethe number of indi- 
viduals who use them; the only improvement of any 
value recently made is one which facilitates the very 
necessary process of cleaning. i 
Underground —Wir® are almost invariably carried 
underground through towns, Copper wire, insulated 


- with gutta-percha, incased in iron pipes, is the qgterial 


used. There are 12,000 miles of underground wire in 
the United Kmgdom. There is a great outcry for more 
underground work in England, owing to the destruction 
to open lines by gales and snowstorms ; but underground 
telegraphs, wire for wire, cost at present-alout four times 
as much .as overground lines, and their capacity for the 
conveyance of messages is only one-fourth ; so that over- 
ground are, commercially, sixteen. times better than 
underground wires. To lay the whole of the Post-Cffice 
system underground would mean an expenditure of about 
20,000,0007. Hence there is no desire to put wires under- 
ground except in towns. Besides snowstorms are few 
and far between, and their effects are much exaggerated. 
Of the numerous materials and compounds that have 
been used for insulating purposes, gutta-percha remains 
.the oldest and the best for underground purposes. It, 
like all other materials used for telegraphy, has been 
improved vastly through the searching power that the 
current gives the engineer. ° - 
Submarine,—The past ten years has seen the globe 
covered with a network of cables. Submarine telegraphs 
have become a solid property. They are laid with facility 
and recovered with certaimty, even in the deepest oceans. 
Thanks to such expeditions as that of H.M.S. Challenger, 
the floor of the ocean is becoming more familiar than 
the surface of many continents. There are at present 
80,000 miles of cable at work, and 30,000,000/, have been, 
embarked in their establishment” A fleet of twenty-nine 
ships is employed in laying, watching, and repairing the 
cables. The Atlantic is spanned by nine cables in work- 
ing order. The type of cable used has been but very 
little varied from that first made and laid betweerl Dover 
and Calais; but the character of the maéerials, the 
quality of the copper and the gutta-percha, the breaking 
strain of the homogeneous iron wire, which has reached 
go tons to the square inch, and the machinery for laying, 
have received such great advances, that the last cable 
laid across the Atlantic, by the Telegraph Construction 
and Maintenance Company, was done in twelve days 
without a hitch or stoppage. : 
Ideas are conveyed tothe mind by electric signals, 
and in telegraphy these signals are produced at distant 
places by using two simple electrical effects: (1) that a 
magnetic needle“tends to place itself at right angles to a 
wire when an electric current passes through it; and (2) 
that a piece of iron becomes a magnet when a current of 
electricity circulates around it. An innumerable quantity 
of tunes can be played on these two strings. Various 
companies were established at different times to work 
certain systems, but when the teleg¥aphs were absorbed 
by the State the fittest were selected to survive, and their 
"number consequently declined. i 
The®A BC instrument is the simplest to read, for it 
indicates the letters pf the alphabet by causing a pointer 
to dwell opposite thẹ desired letter. There are 4398 in 
use, Its mechanism is, however, complicated and ex- 
pensive, and it is being rapidly supplanted by the tele- 
-phone. The needle instrument is the simplest in con- 
2 
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struction, but it requires training to work it. There are 
-3791 in use in the Post Office, and 15,70 among different 
railway companies. As a railway instrument it # the 
‘simplest, cheapest, and most efficient ever devised. The 
Morse instrument, of which there are 1330 in use in the 
> Post Office and 40,000 on the Continent, records its letters 
_ dn ink in dots and dashes on paper tape, and, like the 
“needle and A B C, appeals to the consciousness through 
“the. eye; it also indicates the letters of the alphabet by 
‘sound, and thus utilises the organ of hearing. Sound- 
reading is galning ground in England with great rapidity. 
There are now 2000 sounders in use : in 1869 there were 
none. In America scarcely any other instrument is used. 
On the Continent there is scarceby one. 
Acoustic reading attains great perfection in Bright's 
bell instrument, where beats of different sound replace 
the dee and dash of the Morse alphabet. Sound-reading 
is more rapid and more accurate thfn any system ef 
visual signals or permanent record. In fact no record is 
kept in England, for the paper tape is now destroyed as 
S00n as it has been read, Errors are of course inherent 
“in all system@ of telegraphy. A telegraphist cannot see 
< what he writes, or hear what he says, and who is there 
= that does not make mistakes whose eye follows his pen, 
or whose ear takas in his own words? The Hughes 
type-instrument, which prints messages in bold Roman 
characters, is much used on the Continent ; it is, in faet, 
récognised ‘hs the international instrument, but it has had 
to give wayein England toa more rapid system of tele- 
graphy. It is, however, solely used for the Continental 
circuits by the Submarine Telegraph Company. All loag 
ables are worked by Sir William Thomson’s beautiful 
phon-recorder. 

In ordinary working only one message can be sent in 
one direction at one time ; but by a simple and ingenious 
contrivance; by which the neutrality of opposite currents 
js utilised to convey signals, duplex telegraphy is rendered 
possible, so that two messages can be sent on the same 

‘ire at the same time ; and by a still further improve- 
ent, where currents of different strength are utilised, 
jur Messages are sent on one wire—two simultaneously 
in opposite directions—at the same time. There are in 
England 319 duplex and 13 quadruplex circuits at work. 
| The acme of efficiengy in telegraphy is attained in the 
“> automatic system, in which manual labour is supplanted 

by mechanism in transmitting the messages. There are 
“Say circuits worked by these instruments, and 224 instru- 
coments, in use, and a speed of working of 2co words per 
< Minute is easily maintained upon them. When the hand 
“alone is tised, from 30 to 40 words per minute is the 
maximum rate attained, but by automatic means the limit 
is scarcely known. Since this system can be duplexed, 
and in many Cases is so, 400 words per minute on one 
wire are easily sent. By the use of high-speed repeaters, 
the length of circuit for automatic working is scarcely 
jimited ; it would be easy to send 100 words per minate 
to India. 
The growth of business sinee the telegraphs have been 
acquired by the State is enormous: 126,000 messages per 
week have grown to an average of 603,000; but the mile- 
age of wire has not increased in anything like the same 
proportion, the excess of traffic having been provided for 
“by the great improvements made in the working capacity 
“of the apparatus. In 1873, the average number of 
amessages per mile of wire was 147, it is now 256. Ik is 
“in press work that fhe greatest increase has taken place : 
¿gooo words per day at the time of the Companies have 
grown to 934,154 words per day now. 340,966,344 wards 
of pis matter were delivered in the year ending March 

31, 1882. 

The development of railways hag necessitated a corre- 
sponding increase in the telegraphs required to insure the 
safety of the travelling public, and while 27,000 miles of 
































































purpose in 1869, at the end of December, 1882, the total 
had increased to @9,090 miles, equipped with 43,176 
instruments, against 8678 in 1869. 

The growth of business is equally discernible in the 
greag cable companies, In 1871 the number of messages 
dealt with by the Eastern Telegraph Company was 
186,000 ; in 1881, it was 720,000. This growth is equally 


striking in all civilised countries, and even in. Japan": 


2,223,214 messages were despatched last year, of which 
98 per cent. were in the native tongue. The mode of 
transacting the tradé of the world has been revolutionised, 


and while wars have been rendered less possible, their > 


conduct has been expedited, and their penalties alleviated. 
* 








CENTRAL AND WEST AFRICA} 
HE brilliant journey of Major Serpa Pinto. across. 


Africa from Joanda, by the-Zambesi to. Natal, must. 
The present- 


be fresh in the recallection of ‘our readers. : 
narrative may be regarded as complementary of the 


major’s exciting story., Captains Capello and Ivens were 
members of the original expedition’ along with Major. 
Pinto, and for the first part-of the journey the three 


companions worked together. The object of the expedi- 
tion, which was organised by the Portuguese Government, 
was to thoroughly survey the great artery which—a 
tributary of the Coago—runs from south to north between 
17° and 19° E. ef Greenwich, and is known as the 
Cuango, as also to determine all the geographical 
bearings between that river and the west coast, and make 
a comparative survey of the hydrographical basins of the 
Congo and Zambesi. The three travellers started from 
Benguella in November, 1877, but had not proceeded 


far on their journey, when a difference of opinion arose.: 


as to the future roate of the expedition, Messrs. 
Capello and Ivens did not feel at liberty 
the original letter of their instructions, 
Major Pinto conceived that he would be carryin, 

spirit of their instructions by making a dash across the 
continent. We have nothing to do with the quar 
the travellers ; experience proves that in such an ex! 
dition there should be one supreme head, and that the 
best exploring work has often been done by a white tra- 
veller single-handed. Major Pinto’s presence with. the 
other two was really unnecessary, and it was certainly to 
the advancement of geographical knowledge that he took 
an entirely different route. Messrs, Capello and Ivens 
are evidently two pleasant and agreeable gentlemen, 
though we have same doubts if exploration is exactly the 
métier to which they are best adapted. At all events 
they have written a narrative that contains much pleasant 
reading, and some additions to our knowledge of the 
geography and naturak history of the limited region 
which they traversed, Their real work lasted for about 
two years, during which they traced tle Cuango north- 
wards to about © S. lat. when they were compelled to 
turn back, partly ewing to the exhaustion of their sup- 
plies, and partly to thf arid nature of the ceuntry 
beyond their farthest point. During their journey they 
crossed innumerable streams, some of them adding their 
waters to the Cuango and others joining the Cuanza, 
which discharges into the Atlantic south of Loanda. “Phe 
sources of the Cunene, Cuanza, and Cuango were visited 
and determined, and a pretty careful survey of the region 


all along the route made. The country traversed is mostly : 


mountainous, cut up by innumerable streams and valleys, 


rich in many parts in vegetation, and even in metals, and 


having a considerable population clustered in villages, 
each of which is ruled by its chief. With each of these 
chiefs much diplomacy had to be used in order that the 


' * From Befguella so the Territory of Yacea ; ee eee of a journey 
into Central and West áfrica?” By H, Capello and R. Ivens. Translated 





wire in England, Scotland, and Wales were used for that 
i 


pa Area Elwes, Ph.D, Two vols. (London: Sampson Low and Co., 
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explorers and their followers might obtain provisions and | ethnologiĉal significance, and is not likely to be displaced 
be allowed to Pass ; but the repetition of the same story _ by the not too wéll-informed criticisms of ovr travellers. 

of petty troubles anq difficulties becomes ere long some- Among the people ef this region we find the same 
what tiresome. The habits and dwellings, the imple- elaborate methods of dressing the hair, so common in 
ments and weapons, the dispositions and superstitions of Central and Western Africa, and with which readers of 
the people in this region are pretty much the same as | recentAfrican travel mugt be familiar. We have some inter- 
those of the other Bantu tribes with which Pinto, Stanley, | esting details as to the history of some of the leading 
Cameron, and other recent explorers have made us | tribes of the region, from*which it is evident that for 


familiar. Among the Ganguella we find - sipcpeaaiaaal 





Fic. 1.—A Muata of the T’chibcco. 


manufactures of iron, while Bihé is rich and fertile, and 
its inhabitant the greatest native travellers in Africa. In 
reference to the Bihenos the authors have some curious 
remarks on the well-known African prefix in its varying 
forms ma, ba, &c. They seriously lament the ignorance 
of ethnologists who call the Kafirs “ Bantu,” a word, they 
tell us, which simply means “‘ persons.” This is in strict 
analogy with the customs of nearly all peoples, who almost 
invariably refer to themselves by terms which mean ¢he 
people, the men, &c. Bantu has come to have a well-defined 


streak of land was visible in a south-west direction, and 
on the western slope, in Cavica, appeared the sources of 
the Caùeu rivulet, which constitutes the modest com- 
mencement of the great Cassai. To the north-east 
* stretched out the T’chibungo range, on whose eastern 
slope were visible the sources of the T’chipaca at about 
twenty-five miles from the point of observation, and 
whose latitude was 11° 27’ and longitud@ 19° 11' 30”. 
Finally, the eye took in at various distances, approxi- 
mately determined by the compass, an infinity of spriag- 
-heads, the sources of various affluents of the T’chipaca, 


centuries the various African peoples have been in a 
state of almost constant migration, that ghe so-called 
States are exceedingly unstable, and that*even here it 
| would be hazardous to regard any one race as unmixed, 





Fic. 2.—Woman of Cangombe 


We give here two types: Fig. 1, a Muata, or ruler, of the 
T’chiboco; and Fig. 2, a woman of Cangombe. 
| The sources of the Cuango were found at a height of 
4756 feet, at about 114° S., and a little east of 19° E., in 
one of the most extraordinary watersheds to be met with 
anywhere. It is thus described :— 

“ An extensive tract of land, all hill and dale, marks 
this culminating point, a sort of St. Gothard of the 
African waters. On the north, running through a narrow 
and tortuous valley, appeared the Mer which, shortly 
after its birth, flows at the foot of the plantations of 
manioc and massambala, growie® abundantly upon the 
| slopes, and at that time filled with girls and women 
| engaged in hdting and otter field labours, A bluish 








Fic. 3.—Ebande (Fish of the Cuango). 


| the Cuango, the Cassai, the Lume, and the Loando, 
which, glittering in all directions, poured their ever- 
increasing waters to the Congo-Zaire, the Cuanza and the 
.Zambese, till they were lost to sight in the valleys and 
ravines, where a denser vegetation still hinted at their 
sinuous course, ‘The aspect of the country was magni- 
ficent. In the east; extended as far as the eye could 
reach, the rich green valley of the upper Cassai, clothed 
with numerous senzalas of ma-guioco and ma-cosa, indi- 
cated by the white patches of manioc flour spread to dry 
upon the /vandos or mats of the madbu.” 
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. 
Speaking again of the same remarkable region, the 
writers say :— š . 

“Tn a lofty position—the meanaltitude being 1531 feet 
—the intense heat of the tropics is far from predominant, 
and the breeze which is stirring during a part of the year 
renders the climate soft and safubrious to the European. 
Standing upon a granitic plateau, the region may pro- 
perly be described as the Mother of the African Waters, 


SUM d 


Fic. 4.—Fiscus Capelli (Cassange). 


a veritable hydrographic centre whence issue, through 
deep gullies, the streams that flow to the two great oceans 
by the channels of the Congo-Zaire, the Cuanza, and the 
Zambese, Its mineral wealth is considerable, abounding 
chiefly in oligist iron ; native copper exists more to the 
eastward, where, if we may rely upon the reports of the 
natives, the lodes are easily worked. The vegetable pro- 
ducts, more especi&lly upon the banks of the great rivers, 





| are important. There are Afocinaceas,¢or india-rubber 
| trees ; Burseraceas, which yield aromatic resins such as 
the Eleni ; Herminieras, used in the building of canoes; 
Rugiacias, or teak, mixed with Lrythrinas, producing 





Fic. 5. —Euprepes Ivensi (uew species), River Cuanza. 


cork ; several EuShorbias, acacias used for dyeing pur- 
poses; Zyphas, and a species of Borassus; grasses of 
various kinds, such as the panicum and andropogon, the 











































































































































































































and a large number of Convolvulaceas; all these we | 
ourselves saw. Among the variety of wild fruits of | 
. 









































. 
Fic. 6.—The Cuango in Yacca. 


` 
peniselum, both smooth and barbed (massango), hemp, | {’chiboco are distinguishable the Jungo, not unlike a 


plum, but less pulpy and more sour, which grows upon a 
medium-sized tree; the maco//a, of the granular species, 
ee 

















having the shape and size of an. orange, but resembling 
internally the American muruenia, that produces purgative 
effects when taken in.large doses; the /ozgo, similar in 
form and dimensions to the white phim ; and the undo, 
almost equal to a cherry in taste, and having black se@ds. 
The abundance of wax is really remarkable, and towards 
the soufh and south-east it constitutes an important 
branch of industry.” 

At this point the two travellers separated in order to 
proceed northwards on different sides of the Cuango, and 
met again at Cassange, where they fell in with Dr. Max 
Buchner, on his way to the great Muata Yanvo. Of this 
famous potentate Messrs. Capello and Ivens give a fancy 
portrait, which contrasts markedly with that taken from 
the original by the German explorers who have recently 
done so much for a scientific knowledge of the region 
through which the route of the Portuguese travellers lay. 
Cassange may be regarded as the fitethest Portuguese 
outpost, and a busy centre it is. 

Yacca, the furthest limit of the expedition, was reached 
in May, 1879, and although innumerable small lakes and 
many streams had been passed, the region beyond was 
found to be an arid desert, brooded over by “the silence 
of the grave.’ Here is a summary of the travellers’ 
observations on the course of the Cuango from its source 
to the limit of their journey, about 140 miles from where 
the river discharges into the Congo :— 

“From parallel 11° 30, approximately, where its 
sources are to be found, up to 5° 05’ at the Quicunji 
cascade, the river has a sinuous course of 580 geographic 
miles, and a total fall between its extreme points of 
about 3 feet 4 inches per mile. Rocks, stones, rapids, 
and cataracts interrupt the stream, and twelve of the 
pou at which they do so are known to us, namely, the 

rst at parallel 10° 17', to the east of Muene-songo; the 
second at 10° 25’, near the Camba rivulet; the third at 
10° 08’, Caxita rocks; the fourth at 10° 05’, the Louisa 
falls; the fifth at 10° 05’,a cataract a little above Port 
Muhungo ; the sixth at 9° 20', Zamba ; the seventh at 
19° 19, Tuaza; the eighth at 9°, cataract Cunga-ria- 
Cunga ; the ninth at 7° 42’, Suco-ia-Muquita or Suco-ia- 
n’bundi; the tenth at 7° 38’, just below the Camba ; the 
eleventh at 7° 35’, in the midst of numerous islands; and 
the twelfth at §° 05’, the Quicunji waterfall, which is only 
passable after the heavy rains. The greatest navigable 
tract, therefore, is that space which lies between the 
cataract at 7° 35’ and Quicunji, or about 190 geographic 
miles, The river there is of variable width, never less than 
76% yards, and from § to 20 feet in depth, The current 
foses a little of its speed in the upper section, where the 
stream in the summer season has a fall of about 3 feet 
2 inches per mile. We think it well to mention that our 
longitudes being strictly correct, as the record, partly 
chronometric, was compared both on departure and 
arrival at the Portuguese station of Duque de Bragança, 
and the latter again at the terminus on the coast, it ap- 
pears to us that the point of affluence of the Cuango (or 
Ibari-N’Kutu) as marked upon the maps, just above 
Stanley Pool, is erroneously placed considerably to the 
eastward.” 

Major von Mechow, who has been exploring the river 
‘urfher dow its course, has found it equally unnavigable, 
and we may say that the maps illustrating Mr. Stanley’s 
last journey to the Congo place the mouth of the river 
further west than on those of his famous trans-African 
expedition. It was this river which Mr, Stanley as- 
cended in his little steamer, and found it expanding 

‘into a broad lake. 
the conclusion, confirmed by Major von Mechow, that 
no such lake as Aquilonda exists in this quarter. ‘The 
travellers returned by a somewhat different youte, staying 
for some time at Pungo N’Dongo, with its famous rocks, 
and reaching Loanda in October, 1879. 


- The work abounds with illustrations of the country and 
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the people, 'many of them devoted to natural history: ‘On. 
the anjmal and pl&nt life of the district traversed there: 
are many valuable notes, and in the appendix will be 
found, besides tables bf geographical observations and 
heights above sea-level, lists,of additions to the fauna and 
flora, tables of African djalects, and a N’Bunda Vocabu- 
lary. There isa good summary of the general results 
in the concluding chapter, in*which the authors have the 
following observations on the geology of the continent :— 

“The physical configuration of the, Africa continent, 
and more especially of the portion south of the equator, 
is nowadays too well known to require minute descrip- 
tion. It may be summed up in these few words: a 


| depressed central basin @urrounded by a vast circle of 


high land, gradually descending to the sea, and rent by. 
deep ravines, through which tush huge watercourses, 
engendered in the jnterior, till they overflow and set the 
lower level fronting the ocean. From a very general 
geological point-of. view we may deffhe the regions run» 
ning from the littoral to the interior in The following 
order, viz. limestone, sandstone, and granite. But on 
going more minutely into the subject we shall find. that 
these distinctions are not very exact; inasmuch as. the 
component parts frequently run into each other and 
change places, while precise linea of demarcation are 
wanting. The geological formation on the western coast 
at the points observed by us between Loanda and Mossa- 
medes, and even further to the north, exhibits generally 
near the sea a belt of tertiary deposits, with abundant 
masses of sulphate of lime and sandstone, from which 
they are separated by beds of white chalk alternating 
with primary rocks, for the most part gneiss, abounding 


in quartz, mica, hornblende, granite, and granulated 
porphyry. Towards the south large tracts. of feldspar 


become visible. At Mossamedes whole mountains are 
composed of sulphate of lime ; while’carbonate of lime, 
accumulated in shells, is very frequent. Both rock-salt 
and nitrate of potash are found in stratification. Along 
the Mocambe chain, we were informed, there exists a 
basaltic line of great length. From that point the shift- 
ing soil may be said to commence, extremely abundant in 
sand, constituting true sa/aras, as in the parallel of Tiger 
Bay. In the transition from the lower zone towards the. 
interior, for instance at Dondo, vast tracts of schist rock, 
in perfect laminae, compose the soil; and. sandstone, 
reddened by oxfde of iron, is visible in every direction. 
Proceeding further into the interior we find, in a perfectly 
mountainous region, the ground to be composed. of 
granite-quarizy rock, extremely hard and compact; this 
is the case throughout the belt crossed on the way and 
up to Pungo N’Dongo, the surface soil being formed by: 
the disintegration of the granite itself. These geological 
characteristics will naturally be repeated to the south and 
north in identical parallel regions, with variations in: the 
high table-land, where we meet occasionally with, hard 
and tough red sandstone and rocks of feldspar as in. the 
basin of the Lucalla.” $ 

In the same chapter will”be found abundant notes on. . 
the various tribes visited, which, although the authors’ 
ethnology appeass to us by no means sound, are still a” 
valuable contribution to a knowledge of the African 
peoples. As evidence of the important contributions to 
the natural history of West Africa, we give a few of the ~ 
illustrations bearing on the subject. ee 













ON THE AURORA BOREALIS‘ i 
HAVING been requested by this journal-to give an 
account of my latest researches into the nature of 

the aurora borealis, I must explain: that my lateness in 
1 In reference to the pretent interesting communication from ‘Herr Sophus. 


Tromholt, from his station in Ultima Thule, we ought topoint out that Herr o oo 


Tromholt was, at the time bf writing, not aware of the important discovery 
as regards the nature of the aurora made by Prof. Lemström at the Finnish 
station of Sodankylé during December last, asd of avhich an. account 
appeared in Navung, vol. xxvi. p 322. : 


. 








4 ° 


3 


Feb. 22; 1883] ) 


NATURE 


95 


ð 





complying with this request arises fiqm the fact that I 
had this winter changed my residence from Bergen, 
where the communication was jrected, to this spot— 
Kautokeino, in Ultima Thule. 

Since September last I’ have, for the sake of the 
aurora borealis, been residing here in North Finmarken 
(69° N. lat., 23° E. long ), in g quarter, therefore, where the 
aurore attain their maxima, and where the phenomena, 
consequently, aie so frequent and on such a scale that 
there cannot,be a question of selecting and analysing one 
in particular? I therefore prefer to give briefly a descrip- 
tion of fts general appearance here, its character and 
occurrence. : 

My winter sojourn here has Ryo objects in view—viz. 
firstly, to frame a pendant to the observations of the 
auroræ made at Bossekop, 1838-39, by the French Com- 
mission du Nord (“Voyages en Saandinavie,” &c.), 
which, by the bye, later students of the’ phenomenon seem 
to have entirely ignored ; and secondly, by means of alti- 
tudinal measurements corresponding with those now 
being made gt the Norwegian Meteorological Station at 
Bossekop, to procure sufficient materials for fixing the 
parallax of the aurora borealis, I choose the remote 
Kautokeino for my observatory for several reasons—viz. 
that this place i$ situated ‘almost exactly south of 
Bossekop, while the distance between the two places is 
very nearlyea degree, a distance which is exactly suited 
to the opinion I have formed as to the height of the 
aurora, viz: 150 kilometres, and also for the reason that 
Kautokeino possesses a very free horizon, and that its 
situation, very far inland, would insure favourable weather 
conditions. 

As previously stated, observations are made simul- 
taneously here and at Bossekop on a common pre- 
arranged plan, and measurements made in the common 
vertical plane by the so-called auroral theodolite, con- 
structed by Prof. Mohn, A similar arrangement has also 
been effected with the Finnish Meteorological Station at 
Sodankyla, which is, however, situated at a great distance 
from tbis place and in a somewhat unfavourable direc- 
tion (about 45°S.E.). We shall not, of course, be able 
to compare notes before the spring, so I am unable at 
present to lay before the reader the final results; but 
Judging from my own Y€searches here, I feel convinced, 
in spite of assertions made by scientists to the contrary, 
that the exact height of the aurora may be ascertained 
by the method I advocate, and that from the observations 
made at these three stations we shall glean sufficient 
materials to solve a problem hitherto deemed an msoluble 
one, 

Aurore occur here, I may say without exaggeration, 
every night, and an evening without them would be a 
phenomenon as remarkable as their appearance under the 
equator. Unfortunately, however, unfavourable weather 
has during the last two months, accompanied by cloud 
masses unusual in these latitudes, sadly interfered with 
the number and completenessypf my observations. Still, 
the magnitude of the aurora is not the same every night. 
Sometimes they appear as short, faint, arc-shaped pheno- 
mena, similar to those so frequently seen rh South Norway, 
while at others they assume an extent and grandeur which 
mocks every attempt at description. 

In one respect my researches here have been of great 
moment to me, że. with regard to understanding the 
various types of the aurora, their real strike and share, 
and their exterior appearance, which changes in the dif- 
ferent altitudes above the horizon ; while on account of 
their frequency, and the circumstance that thgy now 
appear in the north, then in the south, and at last in 
zenith, there is a splendid opportunity to study the modi- 
fications which one particular form of aurora is subjected 
to when changing its position to the observer. Itappears 
now conclusive to me that the many forms usually de- 
scribed in researches may be reduced to a few, almost 
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similar, types. In most instances the aurora runs in 
zones, belts, in the direction of the magnetic east-west, 
and either as a more oz less diffuse “luminosity, or as thin 
shiging bands, which I have found to be parallel with the 
indication of the inclination needle. But the appearance 
which the phenomenon assumes 1s entirely dependent on 
the relative position which the observer occupies to the 
same. If he is thus greatly distanced fiom the aurora 
he will only observe, a few degrees above the horizon, a 
continuous arc with streamers, but if he approaches 
nearer, he will notice several such arcs with clearly 
defined constituents and a greater vibratory motion, 
and if still closer, he frill see the “ belts’? or bands men- 
tioned by Weyprecht far above the horizon; and if these 
then travel towards /izs zenith, he will distinctly see the 
auroral “ corona.” I have just stated that the main strike of 
the aurorze is magnetic east-west; this is, however, only 
stated as a genefal rule, particularly with those of the 
luminous or “glory” type, while the “belts’’ may, besides 
their slight felds, be twisted and slung in almost any 
direction. I have thus seen them stretch from north to 
south, and even form a‘continuous circle, which, with 
zenith as centrum, has engirdled the entire heavens at an 
elevation of about 30°, The variable position of these 
luminous belts is the cause óf the many peculiarities and 
the deviations from tke normal which are so frequently 
observed with the arcs, as, for instance, their unsymmetri- 
cal position in relation to the magnetic meridian, and their 
uneven shape, viz. that they are often bent ecliptically 
back at the points, or even take the appearance of regular 
eclipses. I ought, however, to point out that the faint 
retrograding bend which great arcs assume near the 
horizon is due simply to optical causes. The study of 
the auroral corona here is very instructive. When a belt 
of „streamers travels towards the magnetic zenith, the 
radiations seem to become shorter and shorter, caused 
by the circumstance that they are seen obliquely, and 
when the belt passes the magnetic zenith, its lower rim 
only is seen, which makes it appear as a bent and folded 
luminous belt, In this position one may observe that 
every individual streamer has only a very limited depth, 
but that the belt consists of several, sometimes of a great 
number, of luminous “sheets” in a parallel position to 
one another. : 

Besides this form of aurora, which thus embraces two 


kinds, viz. the continuous and the radiating, I know onl 
one more of a character distinctly differing front he -— 
same, Ido notthus consider the individual knots of ray- 


aurore, or the streamers, as anything but incomplete 
belts ; while the luminous gatherings I consider are 
merely remnants, so to say, of previously radiant aurore. 
I may also here state that the large purple auroral clouds 
peculiar to this phenomefion, when observed during con- 
siderable electrical disturbances in soythern climes, I 
have never seen at Kautokeino. 

Of quite a different nature is, however, the phenomenon 
which I have named “corwscation.” This phase of the 
aurora, which almost without exception belongs to the 
earliest hours of the morning, and after large and ex- 
tended oscillations of the aurora, is developed, I believe, 
by the luminous clouds. But while these remain quiet, 
or show at least subdued oscillations, the “cdruscation,” 
as I term it, is so violeat and of such a peculiar nature, 
that I have not even yet succeeded in ascertaining 
whether the motion is horizontal or vertical, or’ whether it 
is the luminous clouds themselves which Hood the heavens, 
or their merely momentary “ blazing up’? under the influ- 
ence of some passing waves of energy. The entire” 
heaven is sometimes ior hours a bath of liquid fire by 
this force, which seems, by the bye, to possess the same 
remarkable rpidity around zenith as at lower elevations. 
e As regard the colours of the aurora, I have only noticed, 
when the substance of light is great, and when the oscil- 
lations are very rapid, two well-known forms, viz. green 
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and red. Thege are, however, only seen in the arcs as 
their lower rim, and by the forward movement one part 
assumes a red, another a green tint. The red colour 
sometimes changes into violet or ochre. 

The spectroscope I have not had much opportunity of 
using here, but the well-known auroral “line” I can 
always gee ; any others I have not observed. 

With regard to the height of the aurora I have, judging 

from observation, come to the conclusion that it does not 
appear at a lower elevation here than it does in the 
south of Norway, while I am convinced that its plane 
is to be found far above that of the clouds. There 
has often enough been an oppgrtunity-of observing 
auroræ and clouds simultaneously, but never has there 
been the slightest indication of the auroræ having de- 
scended to the sphere of the clouds, not even under the 
most violent oscillations and the most intense luminosity 
and play of colour. In fact I have come to the conclu- 
sion that the auroræ which I have watched at Kautokeino 
are identical with those I have studied in southern 
latitudes, while their plane is at the elevation which I 
estimated when choosing Kautokeino as my station of 
observation. 
. I may in conclusion state that I have never myself 
heard the slightest approach to any auroral “ noise,” and 
this in spite of my most earnest attention to this so- 
much-disputed question. Still if I ask the native people 
(Lapps) about here as to the “noise” there is not a single 
one who doubts its existence, while several even assert 
that they have heard it. 

I have several times attempted to photograph the 
aurora borealis, but without success, Thus even by using 
the most sensitive English “dry” plates, and exposing 
them from five to seven minutes, I have not obtamed a 
trace of a negative. The cause of this is, I believe, the 
exceedingly limited substance of light possessed by the 
auróræ: were thus even the entire heavens flooded by 
the most intense auroræ, their aggregate lighting capacity 
would not equal that of the moon when full. I may 
therefore assume that photographing the aurora borealis 
is an impossibility. SOPHUS TROMHOLT 

Kautokeino, Finmarken, Norway, January 28 





PROFESSOR HUXLEY ON EDUCATION 


OS- the 16th inst, Prof. Huxley gave an address in 
t connection with the distribution of prizes at the 
Liverpool Institute, a revised report of which will appear 
in the next number of the Journal of Education. By 
the courtesy of the editor of that journal, we are en- 
abled to give a few extracts from Professor Huxley’s 
address. He began by referring to certain propositions 
which he laid down in the address he gave in Liverpool 
fourteen years ag@ as to the practical value of instruction 
in physical science, its superiority to any other study as a 
mental discipline, and the certainty that in the future 
physical science would occupy*a much larger share in the 
time allotted to teaching than had been the case pre- 
viously. He also laid special stress upon the fact that he 
was no advocate of the exclusion of other forms of culture 
from educatign, but, on the contrary, insisted that ıt would 
be a serious mistake to cripple them for the sake of science. 
He had no sympathy, he said, with a kind of sect or horde 
of scientific Goths or Vandals who think that it would be 
proper and desirable to sweep away all other forms of 
culture and instruction except those in physical science. 
After referring to the great variety of his past experiences, 
his familiarity with every form of society, from the un- 
civilised savage of Papua and Australia, to thg occa- 
sionally somewhat over-civilised members gf our upper 
ten thousand, and to his interest in every branch of know- 
ledge and form of art, Prof. Huxley insisted on the vast 
importance of science in education, when properly taught. 
oe 


He pointed out, however, that unless the knowledge con- 
veyed in the teathing of science or in the teaching of 
history were actually realised to themselves by the learn- 
ers, it would be worse than useless. 

“Make it as little as you,like, but unless that which is 
taught is based on actua} observation and familiarity with 
facts it is better left alone. There are a great many 
people who imagine that elémentary teaching might be 
properly carried out by teachers provided with only ele- 
mentary knowledge. Let me assure,you that that is the 
profoundest mistake in the world. There i$ nothing so 
difficult to do as to write a good elementary book, and 
there is nobody so hard to teach properly and well as 
people who know nothing about a subject; and I will tell 
you why. If I address an audience of persons who are 
occupied in the same line of wotk as myself I can assume 





that they know a ast deal, and that they can find éfft the 
blunders I make. “If they don’t, it is their fault and not 
mine; but when I appear before a “body of people who 
know nothing about the matter, who take for gospel 
whatever I say, surely it becomes needful that I consider 
what I say, make sure that it will bear examination, and 





that I do not impose upon the credulity of those who 
have faith in me. In the second place, it involves that 
difficult process of knowing what oa know so well that 
you can talk about it as you can talk about your ordinary 
business. A man can always talk about his owp business. 
He can always make it plain; but if his knowledge is 
hearsay he is afraid to go beyond what he hag recollected 
and put it before those that are ignorant in such a shape 
that they shall comprehend it. That 1s why, to be a good 
elementary teacher, to teach the elements of any subject, 
requires most careful consideration 1f you are a master of 
the subject ; and if you are not a master of it it is needful 
you should familiarise yourself with so much as you are 
called upon to teach—soak yourself In it, so to speak— 
until you, know it as part of your daily life and daily 
knowledge, and then you will be able to teach anybody. 
That is what I mean by practical teachers, and although 
the deficiency is being remedied to a large extent, I think 
it is one which has long existed, and which has existed 
from no fault of those who undertook to teach, but because 
until within the last score years it absolutely was not pos- 
sible for any one in a great maagy branches of science, 
whatever his desire might be, to get instruction which 
would enable Ifim to be a good teacher of elementary 
things. All that is being rapidly altered, and I hope it 
will soon become a thing of the past.” 

Then as to the important question of tyne, Prof. 
Huxley said that all he asked for was that scientific, 
teaching should be put into what politicians and states- 
men call the condition of the “most favoured nation” ; 
that is to say, that it shall have as large a share of the 
time given to education as any other principal subject. 
On the important question as to what should be regarded 





as “principal subjects,’ Prof. Huxley remarked as 
follows :— 

“I take it that the whol® object of education is, in the 
first place, to train the faculties of the young in such a 
manner as to give their possessors the best chance of 
being happy and useful in their generation ; and, in the 
second place, to furnish them with the most important por- 
tions of that immense capitalised experience of the human 
race which we call knowledge of various kinds. I am using 
the term knowledge in its widest possible sense, and the 
question is what subjects to select, By training and disci- 
pline in which the object I have just defined may be best 

eattained. I must call your attention further to this fact, 
that all*the subjects of our thoughts, feelings, and propo- 
sitions, leaving aside the mere materials and occasions of 
thinking and feeling—-our sensations as all our mental 
furniture — may be ‘classified under one of two heads: 
as either within the province of the intellect, something 





that can be put into proposition and affirmed or denied, 
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or as within the province of feeling, or that which, before 
the name was defiled, was called the zsthetic side of our 
nature, and which can neither be affrmed nor denied, but 
only felt and known. According to the classification 
which I have put before yow then, the subjects of all 
knowledge are divisible into two’ groups, matters of sci- 
ence and matters of art; foy all things with which the 
reasoning faculty alone is occupied come under the 
province of science, and, in the broadest sense, and nor 
in the narrow gnd teehnical sense in which we are now 
accustomed to use the word art, all things feelable, all 
things which stir our emotions, come under the term of 
art, in the sense of subject matter of the æsthetic pro- 
vince. So.that we are shut up to this,—that the business 
of education is, in the firs, place, to provide the young 
with ghe means and the habit of observation; and, 
secondly, to supply the subject matteys of knowledge, 
either in the shape of.science or of arf, or of both com- 
bined. Now, ig is a very remarkable fact—but ıt is true 
of most things in this world—-that there is hardly any- 
thing one-sided or of one nature, and it is not imme- 
diately obvious what, of the things that interest us, may 
be regarded as pure science, and what may be regarded 
as pure art. It may be that there are some peculiarly 
constituted persons, wifo, before they have advanced far 
into the depths of geometry, find artistic beauty about it, 
but, taking the generality of mankind, I think it may be 
said that when they begin to learn mathematics their 
_Whole souls are absorbed in tracing the connection 
between the premisses and the conclusions, and that to 
them, geometry is pure science. So I think it may be 
said that mechanics and osteology are pure science. On 
the other hand, melody in music is pure art. You cannot 
reason about it; there is no proposition involved in it. 
So, again, in the picéorial art, an arabesque, or a ‘hat- 
mony in grey,’ touch none but the esthetic faculty. But 
a great mathematician, and even ‘many persons who are 
not great mathematicians, will tell you that they derive 
intense pleasure from geometrical reasonings. Every- 
body knows that mathematicians speak of solutions of 
problems as ‘elegant,’ and they tell you that a certain 
mass of mystic symbols is ‘beautiful, quite lovely? Well, 
you do not see it, They do see it, because the intellectual 
process, the process of cOmprehending the reasons sym- 
bolised by these figures and these signs, confers upon 
them a sort of pleasure, such as an artist has in visual 
symmetry. Take a science of which I may speak with 
more confidence, and which isthe most attractive of those 
I am concerned with. It is what we call morphology, 
which consists in tracing out the unity in variety of the 
infinitely diversified structure of animals and plants. I 
cannot give you any example of a tharoughly esthetic 
pleasure more intensely 1eal than a pleasure of this kind 
—the pleasure which arises in one’s mind when a 
whole mass of different structures runs into one har- 
mony as the expression of a central law. That is 
where the province of art agerlaps and embraces the 
province of intellect. And if I may venture to express 
an opinion on such a subject, the great majority of 
forms of art are not in the sense what I fust now defined 
them to be—pure art; but they derive much of their 
quality from simultaneous and even unconscious excite- 
ment of the intellect. When I was a boy I was very fond 
of music, and I am so now; and it so happened that I 
had the opportunity of hearing much good music. Among 
other things, I had ‘abundant opportunities of hearmg 
that great old master, Sebastian Bach. I remember per- 


fectly well--though I knew nothing about music then, and [ 


I may add know nothing whatever about it now—the 

intense satisfaction and delight which I had in listening 

by the hour together to Bach’s fugueg. It is a pleasure 

which remains with me, I am glad to think; but of late 

years I have tried to find out the why and wherefore, and 

it has often occurred to me that the pleasure, in musical 
e 
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compositions of this kind, is essentially of the same 
natwe as that which is derived from pursuits which are 
commonly regarded as purely intellectual. I mean that 
the source of pleasure is exactly the same as in most of 
my problems in morphology—that you have the theme in 
one of the old masters’ works followed out in all jts end- 
less variations, always appearing and always reminding 
you of unity in variety. So in painting; what is called 
truth to nature is the intellectual element coming in, and 
truth to nature depends entirely upon the intellectual 
culture of the person to whom art is addressed. If you 
aie in Australia, you may get credit for being a good 
aitist—I mean among the natives—if you can draw a 
kangaroo after a fashion. But among men of higher 
civilisation the intellectual knowledge we possess brings 
its criticism into our appreciation of works of art, and we 
are obliged to satisfy it as well as the mere sense of 
beauty in colour aml in outline, And so the higher the 
culture and information of those whom art addresses, the 
more exact ang precise must be what we call its ‘ Truth 
to nature.’ If we turn to literature, the same thing is 
true, and you find works of literature which may be said 
to be pureart. A little song of Shakespeare or of Goethe 
1s pure art, although its intellectual content may be- 
nothing. A series of pictures is made to pass before your 
mind by the meaning of words, and the effect is a melody 
of ideas. Nevertheless the great mass of the literature 
we esteem is valued not merely because of having artistic 
form, but because of its intellectual content, and the 
value is the higher the more precise, distinct, and true 
is that intellectual content. And if you will let me for a 
moment speak of the very highest forms of literature, do 
we not regard them as highest simply because the more 
we know the truer they seem; and the more competent 
we are to appreciate beauty, the more beautiful they are? 
No man ever understands Shakespeare until he is old, 
though the youngest may admire him; the reason being 
that he satisfies the art:stic instinct of the youngest and 
harmonises with the ripest and richest experience of the 
oldest. I have said this much to draw your attention to 
what, tomy mind, Hes at the root of all this matter, and 
at the understanding of one another by the men of science 
on the one hand, and the men of literature and history 
and art on the other. It is not a question whether one 
order of study should predominate or that another should. 
It is a question of what topics of education you shall select 
which will combine all the needful elements in such due 
proportion as to give the greatest amount of food and 
support and encouragement to those faculties which 
enable us to appreciate truth, and to profit by those 
sources of innocent happiness which are open to us, and 
at the same time to avoid that which is bad and coarse 
and ugly, and to keep cledr of the multitude of pitfalls and 
dangers which beset those who break through the natural 
or moral laws.” 

Professor Huxley then went on to point out the worth- 
lessness of the kind of literary education that used to 
prevail in English schools, and gave his idea of whata 
literary education ought to be. If, he said, he could 
make a clean sweep o? everything, and start afresh, he 
would in the first place secure the training of the young 
in reading and writing, and in the habit of aftention and 
observation both to tkat which is told them and that 
which they see; and he would make it absolutely neces- 
sary for everybody, for a longer or shorter period, to learn 
to draw, and there is nobody who cannot’be made to draw 
more or less weil, 

“Then we come to the subject-matter, whether scien- * 
tific or æsthetıc, of education, and I should naturally 
have næ question at all about teaching the elements 
of physical qcience of the kind I have sketched in 
aspractical manner ; but among scientific topics, using 
thee word ‘scientific’ in the broadest sense, I would 
also include the elements of the theory of morals and 
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of that of political and social life, which, strangely enough, 
it never seems to occur to anybody to teach achild. I 
would have the history of our own country and of all the 
influences which have been brought to bear upon it, with 
incidental geography, not as a mere chronicle of réigns 
and bat tiles, but as a chapter in the development of the 
race and the history of civilisation, Then with respect to 
zesthetic knowledge and discipline, we have happily in 
the English language one of the most magnificent store- 
houses of artistic beauty and of models in literary excel- 
lence which exists in the world at the present time. I 
have said before; and I repeat it here, that if a man cannot 
get literary culture of the highestekind out of his Bible, 
and Chaucer, and Shakespeare, and Milton, and Hobbes, 
and Bishop Berkeley, to mention only a few of our illus- 
trious writers—I say if he cannot get it out of those writers, 
he cannot get it out of anything; and I would assuredly 

avote a very large portion of the tinte of every English 
child to the careful study of the models of English writing 
of such varied and wonderful kind as we possess, and 
what is still more important and still more neglected, the 
habit of using that language with precision and with force 
and with ait. I fancy we are almost the only nation in 
the world who seem to think that composition comes by 
nature. The French attend to their.own language, the 
Germans study theirs; but Englishmen do not seem to 
think it is worth their while. Nor would I fail to include 
in the course of study I am sketching. translations of all 
the best works of antiquity or ‘of the modern would. It 
1s a very desirable thing to read Homer in Greek; but if 


you don’t happen to know Greek, the next best thing i is to. 


read as good a translation of it as we have recently been 
furnished with in prose. . You won't get all you would get 
from the original, but you may.get a great deal, and to 
refuse to know this great deal because you cannot get all 
seems to be as sensible as for a hungry man to refuse 
bread because he cannot get partridge. Finally, I would 

add instruction in either music or painting, or if the child 
should be so unhappy, as sometimes:happens, to have no 
faculty for ‘either of these, and no possibility of doing, 
anything in an artistic sense with them, then I would see 
what could be done: with literature alone; but I would 
provide in the fullest sense for the development of the 
æsthetic side of the mind, In my judgment these are all 
the essentials of education for an English child.” Prof. 

Huxley. concluded by saying that if the educational time 
permitted, there were one or two things he should, be 
inclined to add to these essentials (which fitted an Eng- 
lishman to go anywhere or to enter on any career) ; among 
these additional subjects he mentioned Latin and German. 

Beyond that, let each man take up his special line. 





NOTES 
“Tue Emperor 8f Germany has raised Prof, Helmholtz to 
noble rank. 


" THE two English observers, Messrs. Lawrence and Woods, 
détailed to secure photographs of the total eclipse of the sun on 
May 6, left Southampton for Panama on Saturday last, The 
operations will be exclusively photographic. The Treasury only 
déférmined tægrant the necessary funds some fifteen days before 
the last date on which the observers could sail; the instruments 
sent out, therefore, were most hurriedly put together; and the 
greatest praise is due to Messrs, Hilger and Meagher for their 
work against time; Detailed instructions and a time table 

e Stating the work to be done for every second from ten minutes 
before totality till ten minutes afterwards, have been sent with 
the observers. If all goes well more than fifty photographs will 
be secured, ` 


In reply to the Memorial addressed to the “Council of the 


British Association on the subject of the proposed meeting of- 


the Association in Canada in 1884, signed by 144 members of 
ee 








„ground to observe and report on the mgvements. 


the Generdl Co nmittee, Mr, Bonney states that the [Council of 
the British Association are fully alive to the difficulties which will 
attend the visit to Canad’ decided upon by the General Com- 
mittee at Southampton in August last. As this decision was 
obtained in accordance with tht usual forms and does not appear 
to contravene the express *wording of the rales of the Associa- 
tion, the Council feel bound to recognise it as avalid one, and 
believe that they would not be justified in summoning a special 
meeting of the General Committee to yeconsider the question. 

They have, however, in effect already taken stebs to ascertain 
the general feeling of the members of the Associatiof. In the 
month of November last, after a consultation with Sir A. T. 

Galt, the Hizh Commissifner for Canada in this country, the- 
officers of the Association addressgd to their intending hosts in, 
Montreal a number of questions, upon the answers to wpigh the 
success of the proj&eted visit must greatly depend. To the e 
questions they are now daily expectingeya reply. As soon as 
this 1s received, information will be given to thé*Members of the 
Association, and inquiries made as to their willingness to visit 
Canada. The replies will enable the Council tS judge whether 
it will be possible to hold a successful and faily representative 
meeting at Montreal, 


e’ ' 

M. Raout Picrer has recently tried, on the Lake of Geneva, | 
a specimen of his ‘‘ rapid vessel,” the general idea pf which was 
indicated a short time ago. The vessel is figured in Archives, 
des Sciences fox January, and M, Pictet gives details of the theory 
and working. With a length of about 67 feet, and a width of 
13 feet, this vessel is peculiar chiefly in having a bottom that 1s 
of parabolic form lengthwise, the concavity downwards; trans- 
versely the bottom is nearly straight; the sides are vertical. 
A keel reaching from about the middle of the length, incloses a 
screw shaft, Among other results M, Pictet shows that the 
force of traction of this vessel is always less than that of an 
ordinary vessel of the same general form and going at the same 
rate. The advantages of the parabolic curve only become 
apparent at a certain speed, depending on. the width, leng b,. 
and tonnage, and the parameters of the parabolic curve. The 
force of traction passes through a maximum, at a certain velocity 
for each vessel; beyond that point, gle work of the motor, and 
so the expenditure of fuel, diminishes, though thé speed in- 
creases, Experfment has yet to decide the linits of tbis 
second period, The emergence of the vessel, very small for 
small velccity, grows very quickly when a speed of 5 metres 
(say 17 feet) per second has been reached; and eit converges 
rapidly towards an upper limit. The recoil of the screw for 
different velocities increases to a maximum, then constantly- 
diminishes and tends to become #i/ for an infinite velocity. 


For other features of the action we must refer to the original, < 


The engine we note proved fanlty, and in several of the experi- 
ments the vessel was towed by a Steamer, at velocities rising to 
27 kilometres (say 17 miles); when this last is reached, an 
economy of one-half is realised (growing from 16 kilometres). 


THE recent death of the Rev. Titus Coan, an aged and 
much-esteemed missionary at Hilo, Hawaii (where he laboured 
nearly forty-eight years), has been announced (dm. Fourn. Ser). 
He tcok a deep interest in the volcanic mountain at whose foot 
‘he lived, and at each eruption was generally the first on the 
Three times 
he ascended to the scenes of the eruptions connected with the’ 
summit crater. Though not a geologist, his accounts (many of 
them iff the journal named) have always been of geological 
value. He was the principal historian of the great ‘eruption 
of Kilauea in’ 1840, and the summit eruption of 1843, when 
the flow was uninterrupted for twenty-five miles and con- 
tinued six weeks. It was after the latter eruption that he 
made the very important observation (since confirmed) that 
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Kuauea, though 10,000 feet lower in level than the summit 
crater, showéd no change, no signs of f sympathy whatever, 





A DEPUTATION from a number of the Scientific Societies of 
London bad an interview with Sir John Lubbock on Tuesday, for 
the purpose of asking him to oppose the Bill’to authorise the 
construction of a railway through Epping Forest. It was stated 
that the line would greatly deStroy the natural Beauty of the 
Forest, and that the existing means of access to it were abundant, 
Sir John Lubbgck saidshe would be prepared to assist in oppos- 
‘ing the Bill; but it was pointed out that, as the Corporation and 
the Verderers had given their sanction to the scheme, it would 
be difficult to secure its rejection. 4 


THe death is announced of Herr Thomas Dickert, well known 
by hig geographical relief-maps. He died on January 11 at 
Poppelsdorf, near Bonn, aged eighty-two. l-o of Dr. Bohdalek, 
formerly Professor of Igescriptive Anatomy at Prague University, 
who died at Le#meritz on February 2. 


AT à public meeting held in Glasgow last -week, called at the 
suggestion of Sir William Thomson and Mr. John Burns of 
Castle Wemyss, it was agreed to collect the money to establish 
a permanent and efficient observatory on Ben Nevis, The 
building will cost 2000/., the instruments 1000/. In all sooo/, 
are required, and of that sum 1400/7. has already been subscribed, 
The Government has refused to assist in the matter, 


M. TRESCA read before the Paris Academy of Sciences on 
Monday his report on the experiments of M. Marcel Deprez; 
the distance being exactly 17,000 metres instead of 20;000 as 
at first asserted, and the motive-power 6°21 horse instead of 5, 
the percentage is exactly 0°326, a little less than one-third. It 
may be supposed thatthe percentage of primary engines, tele- 
graph wires, and secondary engines is 0°70, so that the result 
obtained 13 just (0°70) =0'343, almost exactly the real value. 
The measurements have been taken with accuracy, and no error 
can be adduced. The number of revolutions of the primary 
machine was 588 in a minute. Others were tried on Monday 
with 814 revolutions, but it is too soon to judge of the result. M. 
Tresca having declined to do so, an Academical Commission has 
been appointed to report ewon, M. Deprez’s theories. M. Tre ca 
praised Mr. Hutchinson who made the electrical measurement 
with apparatus brought from London for me&suring differences 
of potential and number of amperes, The electrical measures 
were verified with dynanometets. 


Dr. WARREN DE LA RUE has been elected by the Com- 
mitfee a Member of the Atheneum Club under Rule 2, which 
provides for the admission of persons eminent in literature, 
science, or the arts, or for public services. 


THE usual sitting of the Congrès des Sociétés Savants will 
take place in Paris on March 27, 28, and 29 next. The Minister 
of Public Instruction will preside over the concluding meeting 
on the 30th. “For the first time the Academy of Aerostation has 
been summoned to send delegates. 


i 3 > : 

From the beginning of the next financial year Kew Gardens 
will be opened an hour earlier than at present, viz. at 12 o’clock 
instead of 1. ` 


AT the Technical College, Finsbury, the introductory address 
was given by Mr. Philip Magnus, Director and Secretary of the 
Institute, on Monday evening last. Sir Frederick J. Bramwell, 


F.R.S., was in the chair. : ‘ a A 


We are glad to see that the new and spirited Scottish 
quarterly, the Scottish Review, does not nįglect science. In the 
February number, which is just out, therë appears an article on. 
Medical Reform and an appreciative estimate of the late James 
Clerk Maxwell. ` 
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THE Journal Téligraphique du Bureau Centyal dé Berne, sum- 
marising the principal lacunæ in the universal system of tele- 
graphy, notes as one the construction ôf a line to Iceland for 
recoding the principal atmospherical events observed i in the Polar 
regions, 


A DISTINGUISHED Swedish entomologist, Gustaf Wilhelm 
Belfrage, has recently died in Texas, where he had been for 
some years residing. The deceased. had dolleéted and forwarded 
a number of entomological specimens to, the Swedish Academy 
of Sciences in Stockholm, for which he had received a State 
grant. 


AN International Exhibition of Garden Produce and a 
Botanical Congress will be held in St. Petersburg this summer. 


Reports from Lower Bavaria announce the discovery of 
auriferous and argefitifercus sand deposits. They are confined 
to a layer of gneiss which occurs in the granitic rocks for a 
length of about fifteen or eighteen miles, between the villages of 
Tnnetnzell and Zenting. It appears that roo kilogrammes of the 
sand contain about 10 to 15 grammes of pure silver and between 
2 and 10 grammes of pure gold; the sand from 4-6 metres depth 
is even richer. The weathered’ gneiss partly carries gold and 
silver and partly gold only; no special form is marked in the 
occurrence of the auriferons sand ; there are deposits that seem 
to be alluvial, others which occur in the firm rocks, others again 
in distinct veins of mica slate, and still others in exposed gneiss 
which is many yards high. 


In a recent communication to the Vienna Academy, Prof. 
Graber, of Czernowitz, describes a long series of experiments 
with regard to the ‘‘shin-vision” of animals ; affording exact 
proof that certam animals, without the aid of visual organs 
proper, can make not only quantitative but qualitative distińc- 
tions of light. These experiments relate chiefly to the earth- 
worm, as representing the eyeless (or ‘‘dermatoptic’”’) lower 
animals, and to the Tyson cristatus, as representative of the 
higher (‘“ophthalmoptic”) eyed animals. In a table Prof. 
Graber presents columns of numerical “‘ coefficients of reaction,” 
indicating how many times more strongly frequented a space 
illuminated with bright red, green,-or white without ultra-violet, 
is, than one Uluminated dark blue, green, or white with ultra- 
violet respectively, the conditions being the same as regards 
lght-intensity, radiant heat, &c. In one set of experiments, the 
animals were in the normal sta'e; in another, the anterior end 
of the worm, and the eyes bf the triton were removed. 


‘CATALOGUES of the New Zealand Diptera, Orthoptera, and 
Hymenoptera, with Deserjptions of the Species,” by F, W. 
Hutton, F.G.S., Professor of Biology at Canterbury College, 
N.Z., have been published by the Coloniale Museum and Geo- 
logical Survey of the Colony. They consist of reprints of the 
original descriptions of such.species in the orders named as have 
been described from New Zealand, without, as a rule, critical 
remarks, and form an amplification of Lists already published 
in the Zrans. N.Z. Institute. Only 227 species for the three 
orders are enumerated. Although this publication i is dated B81, 
it has only just been received in England. In some respects it 
is already obsolete, especially in Hymenoptera. Mr. Kirby in 
1881 enumerated Sr species in this order, Prof, Hutton enume- 
rates about 71, which should be still further reauced from 
synonymic considerations. Í 


THE Belgian Academy offers a prize of 3000 francs (120/.) 
for the best treatise on the destruction of fishes by the pollution 
of rivers, Seyeral points are to be treated of which relate to the 
impurities whRh find their way into rivers from the principal 

rguches of trade and the manufactures, and also to the practical 
means for rendering these impurities harmless, The treatises 
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competing for this prize are to be sent in before October 
I, 1885. 


EARTHQUAKES are reported from Silesia and North-Eastern 
Bohemia, Two shocks were noticed on January 31, at2.4of.m., 
at Trautgnau. Their direction was from’south-west to north-east, 
They were also felt at Braunau, Jungbuch, Freiheit, Marschen- 
dérf, Grossaupa, Spindelmihle, and Johannisbad, and also at 
Gorbersdorf and Landeshut. The motion was undulatory and 
asted from three to five seconds. No damage was done. : 


Tue Paris papers report the extrgordinary run of a small 
hydrogen gas balloon, capacity about two gallons, which, havi 
been liberated at Bercy, was discovered at Grodno in Poland, 
having travelled more than two thousand miles ; it is the longest 
air journey on record for so small an object. 


ea | 

THe French gas companies have instituted at their com- 
mon expense a Jaboratory for testing the seyeral inventions 
reported in electric lighting, and proving whether they are valu- 
able or not. After alluding to this foundation, and the much- 
spoken-of experiments tried at the French Great Northern 
Railway Station, a French scientific periodical says: “Mieux 
vaut un sage enemi qwan imprudent ami.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercopithecus caltitrichus & ) 
from West Africa, presented by Mr. J. F. Williams ; a Punjaub 
Wild Sheep (Ovis cycloceros 8) from North-West India, pre- 
sented by Lieut.-Col. C. S. Sturt, C.M.Z.S.; a Thar (Capra 
jemiaica) from the Himalayas, presented by Lieut.-Col, Alex. 
A. A. Kinloch, 4.Q.M.G., C.M.Z.S.; a Blyth’s Tragopan 
(Ceriornis blythi 8) from Upper Assam, a Fythch’s Partridge 
(Bambusicola fythchi) from Upper Assam, presented by Capt. 
Brydon; a Small Hill Mynah (Gracula religiosa) from South 
India, presented by Dr. Rogers W. Taylor ; a Macaque Monkey 
(Macacus cynomolgus 3) from India, a Common Cormorant 
(Phalacrocorax carbo), British, deposited; three Stump-tailed 
Lizards) Zrachydosaurus rugosus) from Australia, purchased. 


OUR ASTRONOMICAL COLUMN 


THE Great COMET or 1882,—The following places for 
Berlin midnight are derived from Dr. Kreutz’s ellipse :— 


R.A. Decl. Log. Distance from 

1883 h, m. s Ch Earth. Sun. 
February 26 5 52 10 ...—I§ 43°3 . O'4551'.. O°5I22 
28 ... 5 5143... I5 IJ'I ... 0°4629 ... O'5158 
March 2... 5 51 23 I4 51°5 . O°4705 .., O'F193 
4e 5 5r 8 14 26°5 ... O°4781 .., 0°5227 
z 6... 55! O.. 14 PI 0'4856 ... O°5261- 
8 aa 5950 57... 13 38'4 ... 0°4930 .., O'5295 
TO 6 5 5I O... I3 15°F e O'F003 ... 0'5329 


Mr, E. E. Barnard, of Nashfiald, U.S., reports that on the 
- morning of October 14 he found to the south of the comet a 
large, distinct cometary mass, fully 15’ in diameter, and a similar 
but less bright object close beside this, their borders touching, 
and on the opposite side of the first a third fainter mass: the 
thr were almost in a line, east and west. More of these 
cometary masses were found towards the south-east: there were 
‘at least six or eight within about 6° sonth by west of the head 
of the great comet. Their appearance was that of distinct 
comets with very slightly brighter centres, several being in the 
field at once. They were hot seen again after being obscured 
by daylight on the morning of October 14. 


Dr. Julius Schmidt’s observations of a cometary mass near - 
the head of the great comet are already published in No. 2468 
A : 


of the Astronomische: Nachrichten, 

On the sth inst, with the large refractor at #trasburg, the 
comet had two stellar nuclei, the fainter of the two on an angle 
of 246°, and 38” distant from the brighter, which was obseryed 
for position. On January 27, Mr. Ainslie Common, of Ealing, 


| February 4, 


. $ 

with his large reflector, saw the nuclear part of the comet larger 

ut less bright thah previously, and resolved into a string of 
brightish points, the second and third of which were much the 
brightest. The positionangle was 240° 207, and the distance 
between the brighter points was 315, so that they doubtless 
correspond to the two ‘fixterntrtige Kerne” observed at Stras- 
burg. Ina sketch with Which Mr, Common has favoured us,. 
five points of condensation are,shown ; it was made at 9 p.m. 
on January 27. 


VARIABLE STARS.-~Dr, Julius Schmidt has’ published his 
usual summary of results of observationg of variaple stars, made 
at Athens in 1882. Minima of Ceraski’s variable U Cephei 
occurred on November 25 at 8h. 57°2m, mean time at Athens, 
and on November go at,&h, 365m. Minima of Algol on 
November 29 at 11h, 30°40., and December 2 at 8h. 7'Im., 
the first determined from observations extending over 5‘4b., and 
the second from an interval of 7°5h. R Hydræ was at maximum 
on March 8, when ig attamed 4'3m. -Mira Ceti at minifbfim on 

magnitude 9°5; the statement in some of our 
popular treatises on astronomy, that “this star disappears at 
minimum is erroneous ; its average brightnes# at that time is 
about 9m. on Argelander’s scale, according to the most experi- 
enced observers. x Cygni was at maximum September 1°5, 
the predicted date being August 25. The variations of a Her- 
culis during the year were small, but well fixed by numerous 
observations; the period, as usual, irregular; the same may be 
said of ¢ Herculis, T Cephei at maximffm on January 11, 6"7m., 
the increase of light much quicker than the decrease; V Coronz 
at maximum September 15'6; the fine variable R Leonis was at 
maximum on May 20, 6*§m,, and at minimum on November 6, 
gm.; R. Piscium at maximum on December 5°3, the increase of 
light slower than previously; Palisa’s variable in Scorpio at 
maximum July 9°7, 12m. ; of R Scuti, a maximum occurred 
October 11,-well-determined minima, on June 21 and December 
6; Harding's variable R Virginis was at maximum April 16°6, 
a at minimum June 30'5, the limits of brightness being 7m. 
and 11'a. 

It is much to be desired that the number of observers of these 
interesting objects should be largely increased ; their observation 
opens up a field of useful work, even to an amateur with’ the 
most modest of optical appliances. At present our knowledge 
of the subject is mainly due to the systematic labours of the 
indefatigable director of the Observatory at Athens. 


A New NEBULA.—Mr, Barnard notifies his discovery of a 
new nebula 1° 48’ north, and 5m. 39s. west of ẹ Virginis, It 
was observed with the 15-inch refractor at Harvard College by 
Mr. Wendell, and described as ‘rather diffuse and faint, but 
gradually a little, brighter in the middle” ; its position for the 
beginning of 1882 is in R.A. 14h. 16m. 19°6s., Decl. +0° 9 14”. 
This nebula is not found in the Harvard Zones, Nos, 53 and 54, 
observed on May 9 and 11, 1853, and which would overlap its 
place, though three new and faint nebulce were first detected in 
those Zones, viz. Nos. 33-35 of Prof. Auwer’s Catalogue of new 
nebulæ in the Konigsberg observations, This object may ‘be 
worth watching, on the score of possible variability. 


GEOGRAPHICAL NOTES. 


In NATURE last week we announced that an Arctic expedition 
this summer had been decided@von in Sweden. This expedition, 
which has been promoted by the well-known Swedish Mæcenas, 
Dr. Oscar Dickson, will be in command of Baron Nordenskjöld, 
whose intention if is on this occasion to explore the east and 
north-east coast of Greenland, It was originally his intention 
to have proceeded this summer into the Siberian seas, but seeing 
the delay caused to the Danish Polar Expedition, which will now 
be there during the summer, this idea was abandoned and 
Greenland decided on instead. Baron Nordenskjold, having 
formerly visited the country, is of the opMion that some kind of 
‘f break,” or oasis, is to be found in the interior of Greenland. 
He purposes to. proceed along the east coast of Greenland, as 
far as the ice will allow, and then to penetrate into the interior, 
some 300 miles across the inlandice. ‘The country inland is nearly 
the whole year covered by ice and snow, which, during the sum- 
mer months, render itgalmost entirely one bog. The enormous 
stretch of inland ice has also always been a barrier to exploraticn. 
Another object in view by Baron Nordenskjold is to attempt to 
find traces of the Norse colonies, which existed in Greenland 
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from about the year r000 until the end b the 14th century. 
The ultimate fate of the Norse settlers in Greenland 1s shfouded 


in mystery, as there is no authentic record of gheir exigtence after 
the end of the fourteenth century. There has also in latey days 
been great diversity of opinion where tb seek for the settlements ; 
thus the Damsh explorer Graah, whé, in the years 1828-31, 
searched for remains of the same, sought them west of Cape 
Farewell, but without success, Bayon Nordenskjold is, how- 
ever, of the opinion that the Ostebygd and the Norse settle- 
ments were situated east of the Cape, and it is here-that he 
intends to search for them. It is hardly necessary to enlarge on 
the interestng and important results to science which would 
accrue from fhe discéVery of these “dead cities” on the 
shores ‘of the Arctic Ocean. Baron Nordenskjold will start on 
his journey early in May next, and although the general expenses 
of the expedition, no doubt, will be defrayed by King Oscar 
and Dr. Oscar Dickson, it is the int@ntion of the latter to apply 
to the Swedish Parliament for the use of one of the vessels of 
the Navy for the voyage. j 


More details have now reached us conofrning the expedition 
of the African travels, Lieut. Wissmann and Pogge. The 
travellers proceeded along the Kassai River during the autumn 
of 1881, passed through Kimbunda and reached Kidimba, the 
residence of Chingenge, the. chief of the Tooshilange tribe, in 
November, Then they proceeded northwards. They reached 
the frontier of the West African savannah-forests and entered 
-upon the densely popylated prairies of Central Africa, In the 
middle of December th@y reached the Mukamba Lake. Now 
they traversed the well-populated country of the Bashilange and 
reached the Gubi, a magnificent river bordered by rich tropical 
vegetation, and which is a tributary of the Lubilash river. The 
opposite shore of the Lubi is inhabited by the Bassonge, a hand- 
some and powerful tribe, which possesses numerous clean and 
cheerful villages adorned by palm and banana trees, On January 
14, 1882, the travellers reached the capital on the left bank of 
the Lubilash, in’ 5° 7’ 18” lat. S. Kachich, the chief of the 
Kotto district, whose power is based upon his reputation of 
fetishero (high priest), caused many obstacles to be thrown into 
their way, At last, on January 29, the expedition crossed the 
Lubilash, which is identical with the Sankura, and which flows 
into the Congo, This was in 5°13’ lat. S. Then they passed 
through well-watered prairies, mhabited by the warlike Bassonges, 
by the Beneckis, who have villages 17 kilometres in length, and 
the Kalebues, reaching and crossing the Lomami River an 
March 8, All these tribes are cannibals. Between the Lubi 
‘and Lake Tanganyika, Wissmann found remains of what must 
,once have been the natives of these parts, viz, the Batuas, little, 
sundergrown, slender, ding, and savage-looking people, wha live 
only by the chase and on wild fruit, speak a curious language, 
and whose arms and implements indicate agvery low state of 
“ civilisation, The Lomami was crossed in 5° 42} lat. S. The 
direction towards Nyangwe was now taken through flooded 
prairies and marshes, alternating with parts where the grass had 
grown to & perfect carpet resembling felt. The Lufubu River 
was crossed on April 2. By April 11 two canoes had been 
made, On April 16 the expedition reached the Lualaba River, 
and Nyangwe on the 17th, where they were well received by 
the Arabs. -Here they‘resolved to separate. Pogge was to 
return to the Mukenge Station with the caravan, and Wissmann 
to the east. On May 5 Pogge left. Wissman started on June 1 
with only a few companions, and eventually reached Cassongo 
and then Lake Tanganyika. At Manyema he had gone south 
of Stanley’s and Cameron’s rowte, and afterwards crossed it at 
Ca= Bambarre, passing northward into the land of the Wasi- 
Malungo and Ubngwe tribes towards Uguhla. On the shores 
of Lake Tanganyika Wissmann rested for fourteen days, staying 
at the missionary station of Ruande. He made an excursion to 
the Lukuga River and crossed the lake to Ujij. On August 9 
he left the caravan track, proceeding in a northerly direction to 
Uhha, to visit the renowned chief, Mirambo., Passing through 
t» many great dangers he reached Mirambo’s residence, and was 
„most hospitably receWed. On September 3 Wissmann reached 
the French mission-station at Tabora, from whence he made an 
excursion to the German African Society’s station at Gonzg, 
There he considered his geographical work as completed, inas- 
much as Dr. Kaiser had proceeded to Gonza fiom the east coast, 
Wissmann found Dr, Boehm and Reicltard both in good health, 
Dr,"Kaiser having left a few days bore. On November 18 
Wissmann reached the east coast near Saadani, 





Ir is announced by the hon, secretaries of the Egyptian 
Exploration Fund that Sir Erasmus Wilson, LL.D., F.R.S., 
has accepted the office o? President of the Society, and has 
headed the subscription list with a donatiorf of Soo/ Thus 
launched, the Society has commenced excavations at Tel-el- 
Maskhita, in the Wady Tumuilat—-this mound being.the supposed 
site əf Raamses, one of the two cities specified in the first 
chapter of Exodus as built by the forced labour of the Hebrews, 
M: Edouard Naville, the eminent Swiss Egyptologist, in co- 
operation with Prof. Maspero, has undertaken the durfction of 
the excavation on this important site, where he is now at work, 
aided by an experienced engineer, and a gang of eighty labourers, 
The results to be anticipated from discoveries at Tel-el-Maskhuta 
are inscriptions which shall enable Egyptologists to identify the 
Pharaoh of Moses, to assign a dynastic date to the period of the 
oppression, and to setile the much-disputed question regarding 
the route of the Exodus. More funds are needed for the pro- 
secution of the work already begun, and it is hoped that the 
public will liberally support the action of Sir Erasmus Wilson. 
Pending the election of a treasurer, subscriptions will be received 
by the hon. secretaries, Mr. Reginald Stuart Poole, British 
Museum, and Miss Amelia'B. Edwards, the Larches, Westbury- 
ou-Trym, Bristol. 


In the Mafch number of Petermann’s Mittheilungen the 
principal paper is an account of Herr Fr. von Schenck’s journey 
in the United States of Columbia in 1880, an important contri- 
bution to the physical geography of a country on which we have 
no very recent information. Dr. Capus gives some interesting 
information on the valley of Yagnan and its inhabitants, about 
170 versts east of Samarcand. ‘There is a brief sketch of Herr 
Schuver’s journey to the sources of the Tumat, Jabus, and 
Jal, in the region lying batween the Upper Bahr-el-Azrek and 
Bahr-el-Abiad, This number contains the Necrology for 1882. 
—In Nos. 10, 11, and 12 (in one) Band xxv, of the Mittheilungen 
of the Vienna Geographical Society is a paper, with map, by 
Dr. J. Morstadt on the mountain structure of South Tyrol, An 
important work in tem vols. on the peoples of Austria-Hungary, 
by many authors (Vienna, Prochaska), is reviewed by Dr, 
Paulitschke.—Nearly the whole of the Compte Rendu of the 
Paris Geographical Society for December 15 is occupied by M, 
Desiré Charnay’s account of his explorations in Yucatan. 


ON THE PRESENT CONDITION OF THE SODA 
INDUSTRY 


AN interesting and important paper with the above title was 
read by Mr. Walter Weldon, F.R.S., at a meeting of the 
Society of Chemical Industry held at Burlington House on 
January 8. The following abstract is condensed from this paper 
as published in the Fournal of the Society :— 
' A few years ago there were twenty-five alkali-works in the 
neighbourhood of Newcastle-on-Tyne; now there are only 
thirteen. Seven or eight-works are standing idle in Lancashire ; 
in Belgium the manufacture of soda by the Leblanc process has 
entirely ceased. The following table represents the 


Present Soda Production of the World in tons 











Ammonia 

` A soda per 

Leblanc soda, Ammonia soda. Totals. cent of 

a total soda. 

Great Britain ... 380,000 ... §2,000 ...%32,000 ... 12°0 
France 70,000 .,, 57,125 ... 127,125 ... 449 
Germany ... 56,500 se 44,000 ... 100,500 ... 43°8 
Austria 39,000 #, ` 1,000... 40,000 n  2°5 
Belgium .. 20 — 8,000 ... 8,000 .,. 100°O 
United States... 0  —= sa 3,.22100 se I, 100 .,, 1000 
Totals ... 545,500 > 163,225 708,725 2y'0 


‘The ammonia process for making soda dates, as a practical 
manufacturing method, from 1866, in which year M, Solvay of 
Brussels established works at Couillet, near Charleroi. M. Solvay 
is now manufacturing soda by the ammonia process at the rate 
of about 75,000 tons per annum, sS 

The production of soda has very rapidly increased on the 
Continent within the last five years; the greater part, but nòt 
the whole, of this increase is, due to the introduction of the 
ammohia process, The production of soda by this process in 
England is (ptirely in the hands of one firm—Messrs. Brunner 


4 and Mond : in 187§ this firm produced 2500 tons of soda, in 
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1880 they produced 18,800 tons, and their output is now at the 
rate Of 52,000 tons per annum, The new works now in course 
of construction in this country and on the Continent, when com- 
pleted, will at oftte increase the production of ammonia soda by 
65,009 to 70,000 tons annually, 

What then can the ntanufacturer of Leblanc soda expect save 
utter collapse? But the state of the alkali-maker threateps to 
become even worse than it is. The source of the sulphur which 
is used in the Leblanc process is pyrites; the pyrites employed 
in this tountry is almost exclusively imported by three large’ 
companies from Spain and Portugal; it contains from 2 to 3 
per cent. of copper, and very small quantities of silver and gold. 
When the soda manufacturer has burnt off the sulphur, he sends 
the residual ore to the copper extractor, who is able to sell the 
iron oxide which remains when he has taken ont the copper at 
about 12s, per ton. Now the French soda-manufacturers make 
use of pyrites of their own, which confains little or no copper ; 
one’of the large companies which supphes the English market 
purposes, therefore, to start works in France, which shall 
employ Spanish pyrites, but which shall depend for their profits, 
not on the soda which they manufacture, but on the copper and 
iron oxides remaining after the sulphur has Nbeen burnt off from 
the pyrites. This company, which starts with a capital of over 
a million sterling, speaks of building five large wọrks in France, 
and one in the neighbourhood of Antwerp. ` ~~ ” 

The Leblanc soda manufacturers have tried to persuade them- 
selves that the price of ammonia must rise considerably, and 
that thus they may be able to compete with the ammonia soda- 
makers on more eqnal terms than at present, But in place of 
ammonia becoming dearer, its price is steadily falling. New 
sources of ammonia are being found; a process for collecting 
ammonia and other volatile products from coke-ovens, which is 
easily applied to existing ovens, has recently been patented by 
Mr. J. Jameson of Newcastle-on-Tyne. If this method should 
be generally applied to the coke-ovens in this country, a quantity 
ofammonia corresponding to 180,000 tons of ammonium sulphate, 
yor about three and a half millions sterling, would be annually 
saved, 5 ‘ 

Mr. Ferrie—a member of the great iron firm of William 
Baird and‘ Co,—-has also contrived a method whereby the 
ammonia and tarry matters which are present in the gases-of the 
blast furnace may be condensed ; this process has “been at work 
for some time at Gartsherrie, and by its help about 20 lbs, iof 
ammonium sulphate are obtained per ton of coal burnt in the 
blast furnaces, . 

Another difficulty which presses heavily on the manufacturer 
of soda by the Leblanc process consists in the want of an ou let 
for the great quantities of hydrochloric acid which accumulate 
during the soda manufacture, 

This difficulty is not felt by the Continental manufacturer 
because he finds a ready market for the chlorine which can be 
extracted from hydrochloric acid ; but in England the supply of 
chlorine at present much exceeds the demand. But Mr. Weldon 
holds out hopes to the English chlorine-maker; he says: “I 
think that our English manufacturers of Leblanc soda will have 
to cease to devote their hydrochloric acid~-when they do not 
throw it away—exclusively to chlorine making; ... the diffi- 
culty hitherto has been how to turn it to account otherwise. I 
believe that difficulty is about to disappear, I am not free to 
enter into that matternow; . . > but Phave very great confidence 
that new applications of hydrochloric acid, admitting of being 
applied very extenSvely, at comparatively small expense, are 
among the things of the immediate future.” 

Mr. Weldon then considers the ways in which the English 
manufacturer of Leblanc soda may*hope to recover himself and 
agaia make soda at a reasonable profit, First of all, he must 
get his pyrites about 50 percent. cheaper than the price he now 
pays for it; the present combination between the pyrites com- 
panies will expire at the end of next year; after that time the 
pric of pyrité must, in Mr. Weldon’s opinion, fall very 
considerably, 

Secondly, the soda-manufacturer must recover all the sulphur 
in hisalkah waste; 1f he can recover the sulphur at a cost not 
exceeding 2/7, per toa; he will become master of the sulphur 
market, as the actual cost of Sicilian sulphur delivered at Mar- 
seilles is now about 52, per ton. : 

The third thing which the soda-manufacturer must do is to 
distil the coal which he now uses as fuel, condense and gell the 
volatile products, including tar, oils, and ammonia, and employ 
the residual coke as fuel ; he will thus get his fue¥for nothing, 


- 7 7 e, 
and at the same time $ill ccħfer an inestimable boon on the towns 
where goal is now lately used as fuel. pee 
These three courses, says Mr, Weldon, must be all adopted by 
the English soda-nfaker. If, in addition to doing this, the 
stricteft economy in manufacture is practised and the purest and 
best. product that can besmade is always turned out, the manu- 
facturer of soda by the old Leblanc method may yet hope to 
hold his own against the flew and wonderfully successful 
ammonia process. ° MM. PM. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENGE  ; 


Oxrorp.—The following persons have been elected, Members 
of the Committee for the nomination of examiners in the Natural 
Science Schools: Prof. R, B. Clifton; Prof, W, Odling ; and 
Prof. H. N. Moseley. Thé Vice-Chancellor and Proctors com- 
plete the Committee. Up till this term the nomination of 
examiners lay with the Vice-Clfincellor and Proctors, who 
appointed in turn. °* 

The Examiners fot,the Burdett-Coutts Geological Scholarship 
have recommended Mr. F. W. Andrew of Christ Church, for 
election. = a 

Magdalen College advertises a demyshipin Natural Science to 

e 
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be competed for in June. 


CAMBRIDGE.—The following farther appointments of Boards 
of Electors to Professorships have been made .— 

Mineralogy :—Prof. Story-Maskelyne (Oxford), Dr. H. C. 
Sorby, Profs. Stokes, Warrington Smyth, ‘and Liveing, Dr. 
Phear, Dr. Percy, and Mr. Glazebrook. 2 

Mental Philosophy and Logic :—Prof. Croot Robertso: 
(Univ. Coll, Lond.), J. B. Mayor (King’s Coll,,Lond.), and 
Adamson (Owens College), Messrs, H, Sidgwick, J. Ward, 
T. Todhunter, Shadworth H. Hodgson, and the Master of 
Trinity College. ' 

Music Sir F. Ouseley, Messrs: Pole, T. P. Hudson, G. 
Grove, Sedley Taylor, G. F. Cobb, R, Pendlebury, and 
E. S. Thompson, ; 


Mr. ALBERT SCHAFER, F.R.S., Fyllerian Professor of . 
Physiology at the Royal Institution, has been appointed Jodrell 
Professor of Physiology at University College, London, in the - 
vacancy occasioned by the resignation of Dr. J. Burdon 
Sanderson, LL.D., E.R.S., appointed Wayneflete Professor of ~ 
Physiology in the University of Oxford, 





SOCIETIES AND ACADEMIES 
LONDON aR 
Chemical Society, February 1,—Dr, Gilbert, president, in 
the chair.—The following were elected Foreign Members :— 
F. Beilstein, P, T? Cléve, H. Debray, E. Erlenmeyer, R. Fittig, 
H. Helmholtz, D. Mendeleeff, Victor Meyer, Lothar Meyer. 
The following were elected ordinary Fellows :—-H. C. Bond, 
G. C, Basu, J. Brock, A. M. Chance, J. T, Donald, H. C. 
Foote, W. Fox, W. R, Flett, J. A. M. Fallon, E. C. Gill, F. * 
Gothard, J. Hunter, H. Jones, B. R. Lee, A. H. Jackgon, 
Joowansinghi, T, Jenner, J. E. Johnson, W. W, J. Nicol, F. 
W. Richardson, E. S. Spencer, C. A. Serré, T, Turner, J. E. 
Tuit.—The following papers were read:—On derivatives of 
fluorene, by W. R. E. Hodgkinson and F. E. Matthews. The 
fluorene was crystallised five or six times from alcohol ; it melted 
at 113°; when pure, it does not fluoresce, ` A dibrom and mono- 
brom derivative were obtained, and a fluorene sulphonic acid ; 
by the action of caustic potash on the pétassium sulphonate, a 
trihydroxy-diphenyl was formed; and by dropping the hydro- 
carbon into fused caustic potash, a dihydroxy-diphenyl was pro- 
cured.—On the action of chlorine on certain metals, by R. 
Cowper. As observed by Wanklyn, dry chlorine has no action 
upon melted sodium ; the author finds that dry chlorine has no 
action upon Dutch metal, zinc, or magnesium; it acts very 
slowly upon silver and bismuth ; tin, arsenic, and- antimony are 
attacked rapidly, with evolution of hegt.—Some notes on. 
hydrated ferc oxide, and its behaviour with sulphuretted hydro- 
gen, by L. T. Wright. The author found great difficulty in 
Obtaining ferric hydrate, by precipitating the chloride with am- 
monia, free from basic chloride. Having poured some ferric 
chloride into an excess qf ammonia, he evaporated to dryness at 
100°, The residue, whpn treated with water, gave a reddish 
solution which would fot yield a clear filtrate, some of the 
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iron being probably in the so-called ‘dpllordal” condition. 
Such: ferric hydrate is not turned black by” sulphuretted ħydro- 
gen; ordinary ferric hydrate is turned black at once, and the 
sulphide of iron dissolves ın excess of ,potassium cyanide, form- 
ing . potassium ‘sulphide and ferrocyanjde.—-On alpha cyano- 
naphthalene sulphonic acid, by W. K, Dutt. The author first 
prepared the naphthalene sulphenic acid, then distilled the 
potassium salt with dry potassium fesrocyanide, and converted 
the cyanonaphthalene by sulphuric hydrochloride into the above 
substance. i f a 


The Institution of Civil Engineers.—February 13, Mr. 
Branlees, president, in the chair. The paper read was on ‘‘ The 
Design and Construction of Repairing-Shpways for Ships,” by 
Mr, T. B. Lightfoot, M. Inst, C.E., and Mr, John Thompson. 


Epinsurcu® 


Royal Society, January, 29.—Mr. Thomas Stevenson, 
M.InstgGE., vice-president, in the chair—-Dr. Knott read a 
paper by Mr. H. R. Mill on the rainband, bejog a description of 
the author's observations during the last six months of 1882. 
The observations rere almade with Mr. Hilger's smallest size 
of pocket spectroscope, in which the presence of the rainband is 
indicated only by an apparent broadening of the D line. Mr, 
Mill measured the varying intensities of the rainband by com- 
paring D with the other evident lines in the spectrum—E, å, F. 
The distinctness of the fine lines in the green was also found to 
be an additional factor in prognosticating the weather ; the less 
distinct these lines the greater the chance of rain. An analysis 
of the observations showed that of the “rain” predictions 78 
per cent, came“true ; of the ‘no rain” predictions 64 per cent. 
—The Rev. J.,L. Blake read his third communication on the 
theory of monopressures applied to rhythm, accent, and quantity. 
—Mr. John Aitken read a paper on the effect of oil on a stormy 
sea, in which it was proved by experiment that the presence of 


- the oil film did not calm the waves, but merely prevented them 


- surface, and so give rise to a wavelet, 


from breaking. “The reason ‘given was that the wind had no 
power to produce wavelets on the oul-surface, since in virtue of 
the action of surface-tension any forward motion of a portion of 
the oil-film necessitated the forward motion of the whole, In 
the case of a clean water surface, again, the wind acting strongly 
upon any small surface portion would push it over the contiguous 
Some beautiful experi- 
ments on the effect of surface-tension were shown as bearing 
upon the subject.—A note was read from the Astronomef-Royal 
for Scotland calling attention to the remarhably high tempera- 


„ture maximum which had occurred some time- during the 


receding night. 
j posg . CRM BRIDGE 
Philosophical Society, February 12.—The following com- 
munications were made to the Society :—On the isochromatic 
curves of polarised light seen in a unjaxal crystal cut at right 
angles to the optic axis, by Mr, R. T. Glazebrook.—On a spec- 
trophotometer, by Mr. R. T. Glazebrook. The paper deser bes 
an arrangement for viewing simultaneously the spectra formed 
by the light from two different sources after traversing the same 
set af direct-vision prisms. These two srectia are polarised in 
two planes at right angles and ttheir relative intensity 1s deter- 
mined by the position of a Nicol in the eye-piece through which 
they are observed.—On a common defect of lenses, by Mr, R. 
T. Glazebrook. The author exhibited some lenses which, when 
placed. between two crossed Nicol’s, prisms, showed strong 
elliptic polarisation.—On the motioy of a mass of liquid under 
its own attraction, when the inital form is an ellipsoid, by Mr. 
W. M. Hicks.—On functions of more than two variables ana- 
logous to Tesseral Harmonics, by Mr. M. J. M. Hill. —-Observa- 
tions of ‘the transit of Venus across the sun, taken near 
Kingston, Jamaica, December 6, 1882, by Dr. J, B. Pearson. 
In this paper the author described observations taken by him- 
self of the late transit of Venus, He unfortunately missed 
seeing the first external contact, and only first saw Venus when 


she had intruded about ong-third of her sphere on the sun’s disc. © 


On the internal contact he noticed no kind of black drop, or 
sympathetic attraction or assimilation between the limb of the 
planet and that of the sun, It seemed to him that when the 
planet was actually projected on the sun's disc, about 20” before 
the time he assigned for actual contact, the black surface of the 
planet adjoining the atmosphere seemed to þegin to be picked 
out with little white dots commencing very probably from either 
side. He could not say that he actually saw two horns of light 














gradually advancing until their points touched, but rather that 
the segment of the planet nearest the sun’s ligb, and still ob- 
scure, began to be speckled with white dots which in not more 
than twenty seconds, or twenty-five at the outside, developed 
into a white line. He saw 1 othing like ùn atmosphere around 
Venus, though he looked carefully for it; it was possible that 
his tefescope, considerably smaller than what might be called the 
authorised size, was not large enough to show it, è 


BERLIN 


Physiological Society, January 26.—Prof, du Bois-Rey- 
mond in the chair.— Prof. Fritsch, who, in his study of the tor- 
pedo at the zoological stations of Naples and Villafranca, has 
discovered, in addition to the facts already published, a’sertes of 
new facts in reference to ethe development of this electric fish, 


combined these facts with those already discovered by previous | 


investigators, and thus produced a general sketch of the develop- 
ment of this remarkable animal before the Society, illustrated by 
numerous preparations. ‘The torpedo exhibits so many different 
forms in its ontologica] development that already de Sanctis dis- 
tinguished a squaliform stage, a raiform stage, and a torpediform 
stage; and in fact the different stages, as the lecturer demonstrated 
in his series of pseparations, first resemble shark-embiyos, after- 
wards pass over into the form of rays, and finally change into that 
of torpedoes by the development of the electric organ. The first 
embryonic ‘beginnings of the electric organ have the greatest 
resemblance to embryonic muscular fibres. Upon longitudinal 
section, there are to be seen in the interior of sheaths consisting of 
connective-tissue cells very distinct longitudinal fibrous stæ, 
with traces of transverse striation and many oval nuclei. 
Jn a later stage, on making a Jongitudinal section, the longi- 
tudinal fibration and transverse striae are seen to have entirely 
disappeared ; the nuclei have tecome much moie numerous 
and circular, and in the interspaces the disc-like elements of 
the pillars that are to be developed are already to be seen as 
transverse striæ. The whols represents, in a sheath of connec- 
tive-tissue, a granular mass of protoplasm with numerous nuclei. 
On making a transverse section, we See in the first stage, in 
which the organ resembles embryonic muscular-tissue, the cut 
ends of the longitudinal fibres as circular contours in an homoge- 
neous connective-tissue. When the electric organ 1s further 
developed, there is seen, on making a transverse section, a 
polygonal net of connective-tissue, in whose meshes the -ount 
pillars lie, being separated ftom the walls by cellular. masses. 
Hence Prof. Fritsch believes that the histological development 
of the electrical organ is analogous to the transformation of 
normal muscle in myommta, and that it would not be incor- 
rect to call the electtic organ a normal myoma, 
genetical development of the torpedo has already been described 
in the account of its ontogenetical development. ‘The electric organ 
is developed from muscle, and indeed from the outer gill-muscles of 
the fifth gill-arch. The gill-arch muscle, which develops in rays 
and sharks into the extraordinarily powerful lower-jaw muscle, i, 
wanting in the torpedo, and in its place we find the electrica} 
oigan, which is, comparatively speaking, a moie serviceable 
weapon of offence and deferce to the small animal! than the 
lower-jaw muscle of the related predatory-fishes. The lecture was 
illustrated by a great number of microscopic and macroscopic 
preparations. i we 


e 

Physical Society, February 2.—Prof. v. Helmholtz in the 
chair.—Dr, Hertz described a series of peculiar light-phenomena 
which he had observed in.the cae of electric discharges. When, 
in a moderately rarefied space (pres.ure about 20 to 30 mm. of 
mercury), the electric discharge takes place between electrodes, 
one of which is fixed in a tube that 1s closed at one end and 
drawn out to a small operïng at the other end, while the second 
electrode is placed laterally near the opening of tke tube, th® 
spark of discharge springs from the opening, laterally, to the 
second electrode; at the same time, however, one sees a ray of 
yellow-brown light break forth from the tube, reaching out a few 
centimetres in the prolongaticn of it. (Withcstronger or with 
weaker pressure, the ray is shorter and ss luminous; and if a 
Leyden jar be inserted, the ray is also shorter, but ıt is moie 
uminous. The form of this ray (which broadens at the end) 
is very varied; and if it imomges on the wall of the vessel 
inclosing tite rarefied spare, it produces whirling thee, The 
colour of the rayajs different according to the gas: yellow with 
air gnd oxygen, blue with hydrogen, &c., and spectrum analysis 
shows that it is the 1espective gases that glow.- If a small 
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mica-disc be intioduced into the luminous ray, it enters 
into oscillation; and a small mill is set in rotation by the ray. 
This proves that real material particles, glowing masses of gas, 
are driven forth in the discharge from the tube. The wall on 
which the ray impinges is strongly warmed, and a thermometer 
put into the ray rises 10° to 20°. If the ray, which to thg naked 

` eye seems quite continuous, be looked at through a slit in a 
rotatimg disc, so arranged that the slit, in different, very short 
intervals of time after each opening of the primary current of 
the induction-coil, passes before the eye, one sees in the first 
moment a small ray at the opening, then, at a later moment, 
a small cloud above the opening, and finally a larger luminous 
cloud floating at a greater distance from theopening. The hght- 
ray is thus discontinuous ;' and at each spark-discharge separate 
clouds of glowing gases are driven aut from the tube, which are 
ever enlarging. Evenat atmospheric pressure these light-pheno- 
mena may, with careful observation, be perceived. They occur 
mostly in the air as yellow sheaths about the aureoles of the 
sparks, and with different electrodes present manifold forms: 
sheaths, swellings, whirls, and the like, In moist arrthe phenomenon 
is quite absent, and in hydrogen it soon cedses, The great variety 
of the appearances have not yet been brought under one common 
standpoint.—Dr. Goldstein had observed similar phenomena to 
those just described by Dr. Hertz, and made a number of experi- 
ments regarding them. In spectral tubes he saw the yellow 
light appear at the places of passage from the thin to the wider 
parts, in cylindrical tubes, on the other hand, the yellow light 
always surrounded the red discharge-light as an envelope, which in 
the neighbourhood of the cathode giadually widened, and from 
there progressively filled the tube. If evacuation be effected 
during the discharge, one sees that the yellow light, with the air, 
is driven out of the tube. This glowing of the gas Dr. Goldstein 
connects with the long-known after-luminosity of Geissler tubes, 
which he ‘has sometimes found to last many seconds, and even 
some minutes, after discharge. The essential thing in the case 
of phosphorescent Geissler tubes is the change between wider 
and narrower parts, because only at the places of transıtion does 
the after-luminosity develop that light—yellow in air, blue in 
hydrogen, and other colours in other gases, r 


PARIS 


Academy of Sciences, February 12.—M, Blanchard in the 
chair,—The following papers were read :—On the difference of 
barometric pressures at two points of a given vertical, by M, 
Jamin. He shows from records of the double observatory at 
the base and at the top of the Puy de Dôme, for 1880, that the 
difference of pressures varies very regularly every day and 
throughout the year, diminishing till 3 p.m., then increasing till 
sunrise, also increasing from the summer to the winter solstice, 
Kaemitz, in 1832, proved such variation with the season in 
Switzerland, 
occur- everywhere, We have to conceive an atmospheric en- 
largement, a kind of air-tide, moving round with the sun, The 
resulting phenomena are complex. M. Jamin shows how the 
variations of the difference of pressures in a given vertical, with 
changes of temperature, pressure, and hygrometric state, may be 
calculated.— Researches on chromates, by M. Berthelot.—On 
the groupings of the animal worldgn primary times (second note), 
by M. Gaudry. Each of the epochs seems to have had special 
expansions, beings that began with it and ended with it, The 
irregularities met with do not favour the idea of a struggle for 
life in which the victory was to the strongest and best-endowed. 
There are many striking pergmnalities, rois de passage (so to 
speak), giving the epochs a character of their own, so that as we 
speak of the age of Charlemagne, &c., we may say the age of 
Paradoxides, of Plerichthys, &c. But it is often the most 
apeo aisen and perfect beings that have disappeared, Other 

ypes, repfesenting the just mean, have persisted.—On the 
“numbers of unequal ordinary fractions which may be expressed 
by using figures which do not exceed a given number, by Mr, 
Sylvester,—Refutation of a second critique by M. Zeuner, &c. 
(continued), by Me Hirm.—Researches on the 74% of inhibition 
ina special kind of sud&en death, and with regard to the loss of 
consciousness in epilepsy, by M. Brown-Séquard. The losses of 


function and activity of the brain, in certam cases, are purè’ 


effects of inhibition, arising from irritation more or less distant. 
—Infiuence of subterranean humidity and of cayilmrity of the 
soil on the vegetation of. vines, by M, Barral. pThe fruitfulness 
of' the vine on the sandy soil of Aigues-Mortes is due to ahun- 
dant water in the subsoil (from 1 m, depth) rising to the ropts by 


Similar effects, due to temperature, duubtless | 


capiNarity. Theat nor describes several-laboratory experiments. 


—On treatment of the vine with sulphur in Greece, by M. 
Gennadius. Thfs treatment (for oidium) is thought successful 
only if carried out on a,day without wind, rain, or clouds, and 
with a burning sun. Whis fine weather must last twenty-four 
hours, It is the sulphurous vapour, and not the sulphur 
powder, that kills the sporestin the air and on the vine, though 
the powder may act me@hanically (and other fine powders will 
do the same) by protecting tender parts from contact with spores,— 
On germinated wheat, by M. Ballard. The gluten is profoundly 
altered ; there is more acidity and more sugar and lignin ; less 
fatty matter.—On the relations that exjst between covariants and 
invariants of binary forms, by M. Perrin.—O& the theory and 
experiments of MM. Mercadier and Vaschy tending to’ establish 
the non-influence of the di-electric on electro-dynamic actions, 
by M. Lévy.—Generalgmethod for strengthening telephonic 
currents, by Mr. Moser. He introduces more induced coils.— 
On chlorides of lead and of ẹmmonia, and oxychlorides of 
lead, by M. André.—Preparation of ethers of trichlorapgic acid, 
by M. Clermont.¢-Contribution to the study of isomerism in the 
pyridic series, by M. Cichsner de Coninck.—QOn the relative 
toxical power ot metallic salts, by Mr. Blake, His tabulated 
data of experiments show why he cannot accept the law formu- 
lated by M. Rabuteau (that metals are more active the greater 
their atomic weight and the smaller their specific heat).-—Pene- 
tration of actinic radiations into the eye of man and of vertebrate 
animals, by M. de Chardonnet. He finds that no medium of 
the eye is transparent for the ultra-sglar radiations, that is, for 
waves sharter than T or U, the Tims of the ultra-violet solar 
spectrum. The mitilating membrane in sparrow-hawks and - 
fowls is translucid for part of the ultra-violet spectrum (up to 
O and Q). The absorbing power of the vjtreous humour, 
cornea, and crystalline lens varies in different species. The’ 
general fluorescence corresponds to actinic absorption, but” 
there are exceptions.—New researches on the production of 
monsters in the hen’s egg by the effect of late incubation, 
by M. Dareste, This takes place more slowly in- winter than 
in summer. Also eggs of the same age grow old more or 
less quickly.-On the tonic and inhibitory ré/e of the sympa- 
thetic ganglions, and their relation to vaso-motor nerves, by 
MM, Dastre and Moral.—The mode of fixation of the 
suckers of the leech studied by the graphic method, by M. 
Carlet. The movements of the animal on smoked paper were 
observed. It has been received that the oval sucker 1s attached 
first by the centre, then by the borders, but the author finds 
that the borders are fixed first. Detachment, too (which does 
not seem to have attracted attention), begins at the borders..— 
On a new fixed Crinoid, Democrinus parfaiti, obtained in ` 
dredging from the 7ravaileur, @ M. Perrier, This makes’ 
only the fifteenth species known. It is distinguished by a long 
funnel-like cup, formed of five basal pieces.—Geological and 
chemical researches on the saliferous formations of the Swiss 
Alps, and especially on that of Bex, by M. Dienlafait. These 
beds the author regards as products of evaporation of ancient 
seas, 
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“4 


` for the. armour of war-ships was wrought iron of the 


“longer plates to be produced within the fixed limits of 


` hand, when the joo-ton gun was brought agaifst the 
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RECENT ARMOUR-PLATE- EXPERIMENTS ` 


T the conclusion of their labours the “Iron Plate 
Committee” reported, in 1865, that the best material 





softest and toghest mature. Steel, or steely iron, or 
combinatians of iron and steel were all pronounced un- 
suitable for the purpose, after a long course of careful 
experiments. Accepting this vebdict the designers of 
armoured ships continued to specify for soft iron armour, 
the makers of guns and projectiles aimed at the perfora- 
. tion of this kind of armour, and the mangfacturers sought 
to secure the desired qualities of softness and toughness 
in the thicker afd heavier plates which they were con- 
All the armoured 
ships built from 1860 to 1876 were “ironclads,” and in 
that time the thicknesses of armour plates carried on the 
sides or batteries of completed ships had advanced from 
; 5 e. ‘ : 
~ 44 inches to 14 inches, while the weights had risen from 
4 or 5 tons to 20 or 25 tons. Greater aggregate thick- 
nesses of.iron had been arranged for prior to 1876. For 
, example, the’ _‘nflextble had been designed to carry 24 
inches of iron on her sides, but this was in two layers of. 
12-inch plates. The adoption of the so-called “sandwich- 
fashion ” of armour plating was based upon experiments 
made at Shoeburyness, and it had certain advantages of 
a constructive charagter ; it ‘also enabled broader and- 





- weights with which the manufacturers could deal, and 
enabled them to insure excellence of quality which might 
not have been so certain of attainment in plates of 20 
inches or upwards in thickness. 

While the two great Sheffield firms and their rivals in 
France’ were thus devgloping the manufacture of iron 

‘armour plating, the Creusot Company, of which M. 
Schneider was the head, were attempting ¢o reverse the 
verdict against steel armour, and to produce specimens 
which could-hold their own, against the best iron armour 
of equal thickness, The Italian Admiralty brought the 

-claims of the rival materials to the test of experiment at 
Spezia in October, 1876. In order to decide on the kind 
of armour to be used ‘on the Duilio and Dandolo, speci- 

-men targets were erected and a series of firing trials made 
against.them on a scale of unprecedented magnitude. A | 
gun weighing 100 tons, manufactured at Elswick, was 
brought to bear upon targetseprotected by iron or steel 
plates 22 inches thick, backed by great masses of timber 
and strong supports. Other guns of congiderable weight 
and power were also used, but their performances were 
overshadowed ‘by those of the monster weapon. The 
results of these trials may be briefly summarised. Against 
the 10-inch and 11-inch guns the 22-inch iron plates had 
a decided advantagever the steel plate of equal thick- 
ness. The penetration was somewhat greater in the iron 
plates, but the steel plate cracked badly. On the other + 





targets the i iron plates and their backings were completely 

perforated as well as broken up : whdreas the steel plate, 

although smashed to pieces, prevented the shot from 

passing ‘through the backing. Various opinions were 
VoL. xxvi.—No. 6965 « 
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‘| serious cracking which occurs in steel alone. 
enough the idea was not merely an old one, but a small 


formed as to the deductions which should be made from 


these trials. On the one side it was urgedhat as steel 
plates of great thickness could be gradually cracked and 
destroyed by guns incapable of perforating -them, steel 
ought not to be»used instead of iron, which could be 
battered by a great number of projectiles from such guns, 
and be neither perforated nor cracked.. On ‘the’ other 
side it was maintained that there was’small probability 
of any single armour plate on a ship’s side being struck, 
repeatedly in action ; and consequently that the material 
should be preferred which could best resist perforation by 
a single projectile from*the most powerful gun, even if 
the resistance to perforation involved the partial destruc- 


‘tion. of the plate struck. The Italian authorities adopted 


the latter view, and the Duilio and Dandolo have steel. 
armour, being the fist ships protected in that manner. 
Although these sceel] armour plates were made in. 
France, the Frénch authorities did not follow the Italian 
lead and abandon iran armour, Nor was a similar course 
followed in England.. Change was seen to be inevitable, 
but it was endeavoured to make the change in a direction. 
which should combine the high resistance to perforation 


of steel with the power to resist cracking and disintegra~ © 


tion possessed by tough rolled iron. To Messrs, Cam- 
mell and Co. of Sheffield belongs the honour of taking. 
the lead in this direction; Messrs. Brown speedily fol- 
lowed, and the Admiralty gave substantial assistance in. 
the conduct of the necessary experiments. ‘In the earlier 
stages many failures and disappointments were expe- 
rienced ; but eventually better results were obtained, and 
fe steel-faced armour” became recognised as the substi- 
tute foriron on English war-ships. Steel-faced armour, 
as the name implies, consists of a rolled iron back-plate,. 
on the face of which is welded a layer of steel. The 
hard steel face resists perforation, and breaks up or- 
deforms the projectiles, while the intimate union of the 


+ 


tough iron back with the hard steel face prevents the “ 


Curiously 


plate made on this principle, 44 inches thick, had been 
fired at in 1863. This early steel-faced plate was broken, 
into two pieces at the first shot of a light gun, and was- 
condemned by the Iron Plate Committee. Fourteen 
years later plates of a similar character, so far as the 
combination of steel and iron is concerned, but of im- 
proved manufacture, were successfully resisting ‘three- 
shots, either of «which would have pesforated an iron 
plate of equal thickness. 

The first steel-faced plates were used on the /nflexible’s- 
turrets: they: were 9 inches thick, worked “sandwich— 
fashion” outside 7-inch iron armour. It was part of the- 


-contract that a test-piece from each steel-faced plate 


should be fired at with,a 12-ton.gun, and- should recejye 
three shots without being broken up or perforated. This. 
was considered to be'a very severe test at the time, and 
undoubtedly was so when the novel conditions of the, 
manufacture are considered. 
however, and from that time onwards the manufacture 
has steadily improved. - 
been done, it may be stated that steel-faced plates 11. 
inches thick Qave received no less than eight shots from 
the r2-ton and 18-ton-muzzle-loading guns, with battering 


| chħrges and at io yards’ range, without perforation or' 


` T 
4 sé 


r was" successfully met,.~ 


As an indication of what has” 
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very serious cracking, this enormous punishment ” 
having been sustained by.an area of 48 square feet only. 
Most of the trials made against steel-faced armour have 
been against plates* from 10 to 12 inches in thickness. 
For thicknesses up to 12 inches it is probably withan the 
truth to say that for zora? impact the steel-faced plates 
of recent manufacture have been equal in their resistance 
to perforation to iron plates 25 to 30 per cent. thicker and 
heavier. For oblique impact the hard armour is probably 
„still more superior to iron, glancing the projectiles at 
angles of obliquity when they, would have “bitten” into 
the iron. A few experiments have been made in this 
country and abroad on much thicker steel-faced plates, 
ranging up to 18 or 19 inches in thickness, and of these the 
most- recent and important are.the trials made at Spezia 
in November, 1882. Three targets e constructed fot 
‘these trials, the armour plate on Pa nearly 11 feet 
long, 84 feet wide, and 19 inches thick. Ong of the targets 
was covered by a steel-faced plate made by Messrs. 
Cammell, another by a steel-faced plate made by Messrs. 
Brown, and the third by a steel plate made at Creusot, 
All three plates were similarly backed and supported by 
4 feet of oak; the. Creusot plate was fastened by no 
less than 20 bolts, and the Sheffield plates had only 6 
bolts each. Against these targets the 100-ton muzzle- 
loading gun was brought into action. At first the powder- 
charge used (329 Ibs.) was that which gave such a 
„velocity to the chilled cast-iron projectiles—2ooo lbs. in 
‘weight-—-as would have perforated a 19-inch iron armour 
plate. The actual penetrations were from 34 to 5 inches 
in the steel-faced plates, and 84 inches in the steel plate, 
showing that the actual superiority of all the plates over 
iron considerably exceeded the estimate. The steel plate 
did not crack at the first shot: the steel-faced plates did, 
but not to any serious extent. Next followed a more 
severe attack, the powder charge being increased to 
480. lbs., giving the projectiles a .velgcity estimated to be 
éapable of perforating about .24 inches of iron armour. 


The total energy of the projectile moving at this velocity- 


exceeded 33,000 foot-tons. All the plates were broken 
into pieces by this terrific blow. The steel plate was 
split into six pieces, but the numerous bolts held these 
pieces in position, and still preserved the defensive power 
of the target. Each of the steel-faced plates was broken 
into five pieces; and on account of the fewness of the 
bolts these pieces fell to the ground, leaving the targets 
uncovered. The. whole of the chilled cast-iron shots 
were Broken up of impact, and the penetration into the 
steel-faced plates.was less than that in the steel plate. 
At this stage the comparative sts ended. A third round 
was fired, with the heavier charge and a steel projectile 
against the steel plate. The shot was stopped, the pene- 
tration was only 7 inches, but the plate was broken up, 
anf the backing seriously splintered. A fourth’ round 


' was fired at this target and completely wrecked it. 


On a review of all the circumstances of the experi- 
ments, it must be P T that the greatest success was 
attained by the steel plàte, although this must be attri- 
buted rather to the number and excellence of its fasten- 
ings than to superiority in quality of the plate oyer the 
steel-faced plates. The latter proved themselves less 
penetrable than the steel plate, and had rath the advan, 


“manufactures were subjected. 


e 
of rhunds ; but’ 1E were insufficiently secured.” One 
definite lesson tp be learned from these éxperiments is,” 
therefore, that a larger number of bolts is needed for a 
given area of steel or steel-faced armour than has been 
commonly used. Another lesson taught by these trials 
is that the steel armour plates of Creusot manufacture in 
1882 are far superior to those made six years earlier: It 
is not at all probable that light guns‘such as broke the 
22-inch steel plate to pieces in 1876 would have’ been’ 
equally effective against the 19-inch plate cently tested. 
In~both cases the plates were*made specially for the’ 
firing. tests, and they may not have been “ merchantable 
articles” in.the sense &f representing largé quantities of 
steel armour. 


portance, 
actual processes of manufacture, of of the cost of produc- 
tion. It is reported that the 19-inch plate was hammered 
down from an ingot three or, four times as thick as the 
finished plate, and that the face was oil tempered. If, 
this is correct the cost must be high, and probably as 
great as, if not greater ‘than, tha of steel-faced plates. 
Moreover if such an amount of “work” has to be put- 
into steel plates in their conversion from ingots into the 
finished forms, then no great economy or advantage can 
result from the power which the maker has to cast steel 
ingots in special shapes or sectional forms. The Creusot 


Company use a soft steel containing perhaps three-tenths ' 


to four-tenths per cent. of carbon, give it toughness by , 
means of a large amount of hammering, and harden the 
face by oil tempering. On the contrary, the Sheffield ` 
firms, as the result of numerous experiments, use a hard 
steel for the face, the percentage of carbon amounting to 
about twice that in the Creusot plate, and support this 


But neverthelgss this 19-inch plate shows . 
what can be done with steel, if cost is of secondary im- | 
AuthWitative statements are wanting of the | 


> 


Pa 
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by a tough iron back. With this hard steel, oil tempering -+ ` 


does nót appear to be beneficial, although with softer 
steel it undoubtedly is an advantage. These steel-faced 
plates which were tested at Spesia’ were really samples _ 
of large quantities made at Sheffield in the same manner. 
Probably equafly good results would have been obtained 
if any one of the batch of plates repfesented had .been , 
selected for test. In this respect, therefore, there is a 
marked difference between the test to which the two 

As between the steel and steel-faced iais tried at 
Spezia we may assume that there is no notable difference 
in resistance to perforation or to fracture. 
equally good and equally numerous fastenings the’ steel- 
faced plates would have had some slight advantage, and 
in other trials mentioned later on steel-faced plates 
have had a decided advantage. Supposing no important- 
difference to exist, then the choice between the two kinds 
of ‘armour will be governed by their relative prices; and 
how these compare, we have no means of judging, but it” 
seems probable that the steel-faced plates would be at 
least as cheap as steel. plates made in the manner 
described above for the steel test-plate. 

It may be convenient in this connection to briefly 
“describe the mode of manufacture of steel-faced plates. 
Messrs. Cammell prefer to pour the molten steel on to 
theface of a ciety en plate which has been brought 
to a good welding heat. The layer of molten steel is 


tage as regards fracture at the end of the first two serigs | surrounded by a frame of. wrought-iron which has 


Possibly, with ` 


+ 


+ 
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previously beeh attached to the ironfplate ; and fit is 
pressed against the surface of the iron plate bY a cover 
carried by an hydraulic ram, until the welding is complete 
and the steel has solidified, Messrs. Brown prefer first 
to roll a steel face-plate as well as an iron back-plate, 
and then to raise both to, a welding heat; the molten steel 
is afterwards poured into a space left between the two, 
and hydraulic pressure is applied until the solidification 
` has taken place. The remaining processes are similar 
in the practicg of both firms. After welding has been 
completed, the whole mass is reheated and rolled down 
to the finished thickness of the armour plate. The steel 
face is usually about one-half th® thickness of the iron 
back, and it ıs a curioug fact that the iron and steel 
mainéajn their relative thicknesses as the rolling pro- 
ceeds, even when the reduction ‘in ahickness during 
rolling is very considæable. This reduction varies fram 
one-half for thin armour-plates, up to 10 or 11 inches in 
finished thickgess, to one-third with 18 to 20 inches of 
finished thickness. Some competent authorities consider 
that too little work is done in the rolls on the thicker 
plates, but there is g need for further experiment to 
show whether this viewis correct. Whatever may be the 
cause, it would seem that the best results so far have 
been obtained with steel-faced plates below 12 inches in 
thickness. f ' 
Simultaneously with the Spezia experiments another 
competition was proceeding, near St. Petersburg, between 
steel-faced and steel armour. The plates tested were 12 
inches thick, 8 feet long, and 7 feet wide. They were first 
fired at with the 11-iach breech-loading gun, throwing a 
550-lb. chilled cast-iron projectile, with a powder charge 
‘of 132 lbs. The velocity of the shot was 1500 feet per 
second. Messrs. Schneider supplied ‘the steel plate, 
which was fastened with twelve bolts. Messrs. Cammell 
made the steel-faced plate, which had only four bolts in 
it.. The first blow on the steel plate broke it into five 
pieces ; the projectile ygs destroyed, but it penetrated 13 
inches into the target. A blow of equal energy on the 
steel-faced plate, produced only a few unithportant cracks 
in the steel, and the penetration was about § inches only, 
Three out of the four bolts were, however, broken. A 
second sh&t was then fired at each plate with 81 lbs. 
charge. The steel plate was broken into nine pieces, and 
the penetration was 16 inches : whereas on the steel-faced 
plate the principal effect produced was to break the only 
remaining bolt and to let the plate fall to the ground, face 
downwards. The back of this plate was perfect, and the 
‘target behind the plate was uninjured. In this trial the 
steel-faced plate proved great*y superior to the steel, but 
had insufficient fastenings. It is proposed to increase 
the bolts in number, re-erect the plate, dnd continue the 
trial, of which the further results cannot fail to be 
interesting. 

This contest between steel and steel-faced armour must 

“not be allowed to withdraw attention from the great 
superiority ‘of both,‘in certain respects, to iron armour. 
Even as matters stand, either of these modern defences 
is greatly to be preferred to their predecessor. Against” 
this hard armour chilled cast-iron projectiles break up in 
a manner never seen with soft irong Projectiles of this 
kind are virtually impotent, and 


ust be replaced by | 1843, and A 


armour is ‘to be attacked. Even with steel projectiles 
results cannot be obteined such as were possible with 
iron armour. Perforation of armour by shells carrying 
relatively large bursting charges is*no longer a possi- 
bility,: and the heaviest gun yet made cannot drive its 
projectiles through a thickness of hard armour only 
three-fourths as great as the’ thickness of iron which it 
it could perforate. 

The use of steel. and steel-faced armour will involve 
many experiments to determine not merely what descrip- 
tions of projectiles are best adapted to damage ‘or 
penetrate it, but what are the laws, of the resistance of 
such armour to penetration and disintegration. All the 
formule based on experiments with soft iron armour and 
chilled cast-iron projectiles are inapplicable under the 
new conditions, Perforation is no longer to be feared as 
the most serious damage likely to happen to armour 
plates: more moderate thicknesses of hard armour suf- 
fice to stop the projectiles from the heaviest guns than 
would have been considered possible a short time ago. 
Instead of perforating 19 inches of steel or steel-faced 
armour, the projectile of the roo-ton gun with a given 
velocity only penetrates 8 inches into the plates. But, on 
the other hand, the possible disintegration and fracture 
of the armour plates are becoming important matters. 
Makers of armour plates have to endeavour to produce , 
materials which shall resist fracture as well as penetra- 
tion, and the only prcof of their success or failure is to _ 
be found in the results of actual trials. Experiments are 
equally essential to progress in the manufacture of guns 
and projectiles. The example set by: Italy must be 
followed; the necessary experiments must be on a large 
and costly scale, and they may lead to many departures 
from former practice. But if real progress is to be made 
in the armour and armament of ships, it must be prefaced 
by experiments beside which those of the former Iron 
Plate Committee will appear insignificant. 

In conclusion it may be stated that although iron armour 
has been practically superseded for the sides and batteries 
of war ships, it is still preferred for decks. Experiments ‘ 
have shown that for angles.of incidence below 20 degrees, 
and for such thicknesses~not exceeding 3 or 4 inches 
—as are used on decks, good wrought-iron is superior 
to both steel and steal-faced plating. The explanation 
of this departure from the laws which hold good for 
thicker plates and gregter angles of incidence cannot 
be given here, but the fact has been established by 
elaborate trials made in this country adti abroad. g 








SMOKE ABATEMENT 


Report of the Committee.of the Smoke Abatement Exhi- 
bition. (London: Smith & Elder, 1883.) 

HIS volume, which ‘has just been istmed, pres@hts ° 
many points of interest, as it is the outcome of the 
labours of a Commitee formed in 1881 with a view to 
ascertain what means could aes to check the 
growing evils arising from the eVolution of smoke which 
attends the combustion of bituminous coal. It may be 
said to be the continuation of work undertaken by the 
several’ Parliamentary Committees which met in 1819, 
1845. In the previous efforts attention 


more expensive, harder projectiles, if steel or steel-faced | agpears to have been mainly directed to lessening the 
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- nuisance arising from smoke from factory and other 


furnaces, butin the present movement it is evident that 
the importance of the domestic fireplace as a foe, if not 


` the. chief one, to the purity of the air of Cities, has been 


generally recognised and has been the main object of 
attack. 
It fs not a little remarkable that, although elaborate 


i experiments have been made from time to time with a 


view to ascertain the nature and composition of the gases 
“generated in furnaces, but little attention has been 
. devoted to the gases given off from stoves and grates. 
-On the Committee of the recent Smoke Abatement Exhi- 
‘bition chémists were well represented, and'this brief notice 
will mainly refer to the general chemical results that have 
‘been ‘obtained. 
‘The examination of the gases witgdrawn from flues to 
-which stoves and grates were attached, was intrusted 


- to Prof. Chandler Robe:ts, who at first considered that the 


analysis of representative samples might best be made by 
the aid of the rapid methods of gas analysis arranged by 
Orsat. In view, however, of the peculiar conditions under 
which the tests had to be made, ‘and bearing in mind that 
more than one hundred appliances were submitted, for 
testing in the limited time during which the Exhibition 
was open, Prof. Roberts submitted a plan to the Com- 


~ „mittee which received its approval. 


He points out in his report that the first researches on 
-chimney gases are due to Péclet, who published some 
results of analysis in 1828, but Péclet’s results and, those 
of different experimenters who followed him were open 


to the objection thatthe samples submitted to analysis’ 


were only small fractions of the total gases in the flues, 
and-as the samples were not taken with sufficient fre- 


` quency they could not represent the mean composition of 


the gaseous mixture passing up the chimney. This grave 
-defect was, however, remedied by Scheurer-Kestner in an 
-elaborate resear¢h onthe: composition of the flue-gases 

of boiler “furnaces, which will always be the basis of future 


i experiments , in this direction, and to which frequent 


allusion is made in the Report: The ‘details of the method 
adopted are given in the Report itself ; it will be sufficient 
to say here that the gases were withdrawn through a fine 
slit in a tube extending across the flue, an arrange- 


“ment which rendered it possible to draw the gases uni-" 


formly from the entire diameter of, the ascending current 
of gas in the flues. The ‘effluent gases were withdrawn 
by. aspiration though a tube loosely filled with asbestos 
-to retain the solid particles of carbon and soot; they 


‘then passed through a U-tube filled with chloride of. 


-calcium to absorb water, afid thence through three U- 
tubes. filled with soda-lime to absorb carbonic anhydride ; 
‘the gases were then led to a tube of porcelain filled with 
‘cupric oxide and heated -to-redness by means of a small 


. furnace. The complete combustion of the remaining gases |. 


was thus effected, the carbonic oxide beitig burnt to car- 


. bonic anhydride, and the hydrocarbons and free hydrogen 


to aqueous vapow=esg carbonic anhydride ; the water was 
retained in a U-tube filled with chloride of calcium, and 
the carbonic anhydride in two other soda-lime tubes 
the residual gases (unconsumed oxygen and nitrogen) 
then passed to the aspirator, a chloride poe tube 
being interposed to prevent any moisture froin the aspirator 


- from penetrating the system of tubes. . 





mer be evidtht that this plan renders ‘it possible to 
compare’ the relative proportion of the completely burnt 
products of combustiog with those in which combustion has 
been imperfect.’ With regard to the proportion of carbon 
lost as soot, the evidence, afforded by thé results of the, 


fe 
un 
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tests made at the Exhibition, although they’ do.not uns - 
fortunately render it possible to give a cledr’ and precise 2 


answer to the question, are sufficiently definite to show 
that the amount probably does not exceed I per cent, of 
the total carbon'in the fuel, and is‘in manẸ cases far less. 

The coal used in testing the grates and ‘stoves was 
either ‘ Wallsend,’ which yielded 671 per cent. of coke,- 
or Anthracite, giving 94 e cent. on distillation ` in a 
closed vessel. 

With regard to the Somplesi of the combustton; the 
carbon present ® the form of ‘carbonic arihydride varied 
in relation to that present as®tarboyic oxide and as 
hydrocarbons, C,Hy, within the limits of 1,000 to 4 and 
‘1,000 to 375, but of the whole eighty-six tests in only three 
was the number indicating imperfect “combustion below 
10, and in only nine cases was it above 200, and six of 


these nine cases (three grates and three stoves) -were | 


worked purposely for “ slow combustion,” 


The total amount of carbon present. én the” gases i 


ascending the flue (either in the free stata or contbined: 
with carban) bore-a relation to the hydrogen, present 
which varied between the limits of 1,000 to 8 and 1,000 
to 259, the latter probably being due to the fact that the 
grates’ and stoves were tested whilst the mortar in which ` 
they were set was still wet. 

The mean of 'the results of the tests of the seventeen - 
best grates shows that the loss of carbon in the form ‘of 


ia 


carbonic anhydride and hydrocarbons is about 34 per . 


cent. of the'carbon in the fuel used (in the case both of 
Anthragite and-Wallsend), the mean for the whole of the 
grates being abdut 9 per cent. of the total carbon. 


t 


The comparative imperfection of the ‘combustion i 


‘shown in some of: the tests iashardly to be wondered ` 


at when it is remembered that the bituminous coal em- . 
ployed yielddd on distillation no less than 32 per cent. 
of volatile matter, and that in, the case of many of the 
appliances the cold fuel was simply charged on to the 
top of a mass of coal already in the state of intandescence? 

Professor Roberts- cautiously points out that all that 
has hitherto been done in this series of tests “merely 
renders it possible to select certain. typical appliances, . 
which deserve more detailed examination.’’? He appears, - 
however, to have spared no pains to render this very 
laborious investigation as complete as the circumstances- 
allowed, and the Chemic#! section of this Report is cer- 
‘tainly one of the most important contributions ever made 
to our knowledge of the combustion of fuel. 


r 
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NORTH AFRICAN ETHNOLOGY . ~ 
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Sahara und Sudan: Ergebnisse Sechsjahriger Reisen ti | : 


Afrika, Von Dr. „Gnistay Nachtigal, Part II. (Berka: 
1883. ) - 


EARLY a-decade has hi since Dr, Nachtigal’s 
i return to Egrope after his travels in East Sahata 
and Central Suda during the years 1869:74. Most of 


e 


the geographical and ethnological results of his researches” 
l . 
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U 
‘in that region have already appeared p various dim@s in 
-the memoirs of the Gesellschaft fiir Erdkunde ang of 
other learned societies, But the isŝue of the monumental 
work embodying all the details in a permanent form is 
proceeding at a very slow 1ate.* The first part, covering 
the year’s 1869-70, did-not appear till 1879, and an interval 
of two years elapsed before the publication of this second 
instalment, which, although forming a bulky volume of 
790 pages, gets no further than the first days of September, 
1872, In the preface the delay ıs attributed mainly to the 
time occupied in the tedious process of sifting the ethno- 
logical and especially the linguistic materials brought 
home by the traveller. The help afforded by Rudolf 
Prietzg in arranging these*materials is handsomely ac- 
knowledged in the preface, where occasjon is also taken 
to express regret for quitting to give the source of the 
familiar mailclad, mounted Bornu warrior borrowed in 
Part I. from Denham and Clapperton’s work, attention to 
which oversight had been called in our review of that 
volume (see NATURE, vol. xxi. p. 198). 
The three books forming the present volume embrace 
the trips made to K&nem and Borku north of, to 
_Baghirmi south of, Lake Chad, and to the islands in the 
`~ lake itself. Separate chapters of great permanent value 
are devoted fo the main geographical features of these 
regions, and to the history and complex ethnical relations 
of their inhabitants. Here special attention is naturally 
claimed by the mysterious Tubu people of the East 
Sahara, and a serious attempt is made to explain their 
relations on the one hand to the Hamitic Tuariks 
- (Berbers) of the West Sahara, on the other to the Negro 
races of Sudan. $ 
The Tubu, that is, “ people of Tu” or Tibesti, are by 
Lepsius * with great probability identified with the Gara- 
mantes of Herodotus (iv. 183), whose capital was Garama 
(Edrisi’s Germa) in Phazania (Fezzan). Ptolemy, who 
places the Garamantes in the same region, that is, in the 
Libyan Desert (Saharaf™south of the Syrtis Major (Gulf 
of Sidra), already speaks doubtfully of their ethnical 
affinities, and seems disposed to affiliate them rather to 
the Ethiopian (Negro) stock.’ Later on this position is 
disturked hy Leo Africanus, whose fifth great division of 
the Berbers are the Gumeri (Garamantes?), whom he 
elsewhere calls Bardæi (Bardoa). These Bardi, whose 
name appears to survive in the Bardaz oasis of Tibesti, 
are accordingly identified by Vater with the Tubu, and 
by him grouped with the Berbers. Now comes Lepsius, 
who again removes the Tubu from the Libyan (Berber) 
connection, and with Ptolemy ‘transfers them to the 
Negro group. He admits a strong modification of the 
original dark, and a corresponding assimilation to the 
Libyan, type. But this is attributed to their position 
along the great historical trade route across the Sahara 
between North Africa and the Chad basin, while their 
language is regarded as decisive proof of their Negro 
relationship.” ~ 2 
And thus this interesting, if somewhat troublesome, 
nomad race has continued throughout the historic period 
* Cf. Kanem-bu = people of Kanem, where du is the pl of the personal 
postfix wa, answéring to the personal prefix 2, pl da, wa, cf the Bantu 
races, as in M’Ganda, Waganda; and to the Ole Pul people,” 


2 Nudbische Grammatik, Binieitung. 
3 "Ouray 82 aal atray Hid pfdaow Albron, 1, 8. 


- 4 "Mithridates II," p, 45 of Berlin ed. 1812 - 
5" Urspriinghch ein Negervolk,” of cit., Einleitung, xlvin. 














to occupy a dubious ethnological position between the 
surrounding Hamıtic and Negio peopley, That Dr. 

Nachtigal should attemot to grapple with the problem was 
inevitable, and although his own inferences are vague 
and hfsitating, he at all events supplies ample material 
for a satisfactory solution, As in so many other anthro- 
pological fields, the difficulty turns, so to say, mainly on. 
the collision between ethnical and philological interests 

The present physical resemblance of the Tubu to their 
western neighbours, the Berber Tuariks, admits of no 
doubt, and this resemblance increases as we proceed from 
the Dasa, or southern, to the Teda,! or northern, division 
of the race. In fact there is here the same graduak 
transition between the Hamites of the Sahara and the 
Negroes of Sudan, which is found further west all 
along the borderlands from Bornu to the Atlantic, and 

which -is conspicuous especially ın the more or less’ 
mixed Sonrhay, Pul, Hausa, and Toucouleur nations of 
the Chad, Niger, and Senegal basins. To these corre- 
spond in Central Sudan the Negroid Kanun, Kanembu,. 
Baele, and Zoghawa peoples? while the same com- 

plexity is presented in the Nulotic regions, where the 

Nuba family merges imperceptibly north and south in. 
the Egyptians and Negroes of the White Nile. 

But Lepsius (of. ciż.) now holds that the two elements- 
have become interpenetrated throughout the whole of the 
Sudan, which he consequently regards as an interme- 
diate zone of transition between the intruding Hamites 
from Asia and the autochthonous Negroes, whose original 
domain is relegated to the southern half of the conti- 
nent. In this scheme, which thus recognises in Africa - 
only two fundamental racial and linguistic types, what 
place can be assigned to the Tubu? We have seen 
that Lepsius himself disposes of the question by re- 
garding them as originally Negroes assimilated physi- 
cally to the Berbers, while retaining their primitive Negro 
speech. If this view could be accepted, we should have 
an instance of the linguistic surviving the ethnical type,. 
a theory in which anthropologists would ‘in any case be- 
slow to acquiesce. But Dr. Nachtigal’s researches, while- 
confirming Barth and Koelle’s conclusions regarding the 
intimate relation of Tubu,to Kanem and Kanuri, also- 
show that this group is fundamentally distinct from the, 
Bantu, that is, from the typical Negro linguistic stock of 
Lepsius, If it could be affiliated to the Hamitic family, . 
there would be no furtHer difficulty as to the ethnical: 
position of Tubu. But Nachtigal algo shows that it 
differs quite as radically from Hamitic as it does from 
Bantu. His inquiries have in fact resulted in the dis- 
covery of an independent and widespread linguistic 
family corresponding in the East Sahara and Central- 
Sudan to the northern Hamitic and southern Bantu.. 
groups. The source, or at least the most archaic known 
form, of this family is the Teda, or northern Tubu, whose - 
direct offshoots are the more highly developed Dasa, or 
southern Tubu, the Kanem north of Lake Chad, the- 
Kanuri of Bornu, the Baele of Jatt and Wanyanga,. 
and the Zoghawa of North Dar-Fur. More distant 
members appear to be the Hausa, Fulu, and Sonrhay of 


x In thig word Teda we have apparently the root of the Tedamensit, a 
branch of the amantes placed by Ptolemy south of the Samamycu m 
Trpolitana IfÀny identification is correct, 1t gives us a fresh proof of the 
identity of the Garamantes with the Tubu 

2 See my paper ‘On the Faces and Tribes of the Chad Basin,” NATURE. 
vol xv p. 550. 
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West Sudan, the Logon, Bagrimma (Baghirmi), and | 


Mandara. (Wandela) of the Shary basin, and the, Maba of 
Wadai. But’ the actual relationship of these and other 
outlying branches to the main trunk can only be deter- 
mined by future research. Meantime, Dr. N achtigaf rests 
satisfied with having demonstrated the existence of this 

' widely-ramifying family and its radical difference both 
from the Hamitic and Bantu groups. 
lationship may extend will be made more and more 
evident by a further study of the Sudan. languages, espe- 
cially the Hausa, Masa, Bagrimma, Maba. For the 
present it is enough for me to have established the rela- 
tions of the Tubu dialects to each other, and of both to 
the Kanuri and Baele ” (p. 209). 

But when he comes to the consequences of his premisses 
he speaks with singular hesitation, aif overweighted or 
hampered by the brilliant generalisations of Lepsius. 
The fact is, this theory of the three zones aves no room 
in Africa for the great linguistic family which Nachtigal 
has nevertheless discovered there. But instead of boldly 
giving up the theory, he timidly suggests alternatives, in 

- order somehow to reconcile it with the actual conditions. 

After clearly showing the independent position of Tubu, 
‘he leaves the reader to choose between a possible “ ex- 
tremely remote connection with the Negro languages, or, 
if it be preferred, to regard it as a distinct species, which 
has held its ground between the Negro and Hamitic 
linguistic types’’ (p. 201). Most ethnologists will pro- 
bably be. prepared to accept the latter alternative, even 
at the risk of adding one more to the two “linguistic 
types” which alone Lepsius will tolerate. The only 
point of contact between Tubu and'Bantu seems to be 
the absence of grammatical gender, a negative feature 
which both share with a thousand other languages in the 
Old and.New Worlds. Yet apparently in order to save 
Lepsius’s Scheme, Nachtigal is content on this weak 
ground to allow a connection between Teda and Negro, 
adding, still more inconsequently, ‘fin which case, con- 
sidering the vagueness of the concept ‘Negro’ (bei der 
Unbestimmtheit des Begriffes ‘Negro’), there can cer- 
tainly be no objection to group the Tubu themselves with 
the N egroes, although, taking, the,word: in its ordinary 
sense, in other respects they essentially differ from them” 
(p. 209). So the Negro—that is, the most marked of all 
human varieties—is frittered away toa “vague concept,” 
because Tubu is @ no-gendér language, or because 
Lepsius will allow only two linguistic types in Africa. 

“But by getting rid of this theory, an easier exploit 
than getting rid of the Negro, everything will fall into its 
place., The consideration that the centre of evolution of 
the Tubu group lies, not in Sudan, but in the Sahara, far 
north of the original Negro domain, placed by Lepsius 
soyth of the equator, would almost alone suffice to 
separate it from that connection. Dr. Nachtigal him- 
self shows that Teda, or northern Tubu, represents the 
germ, of which the southern Dasa, Kanuri, Baele, &c., 
are later develop fN He also shows that the migra- 

„tions, as was natural to expect, were always from the arid 
plains and uplands of the Sahara to the fertile region of 
Sudan. Except under the lash of the slave-driver, 
the Blacks seem never to have moved nortfwards. But 

we have seen that the roving nomads, Tuariks in the 
` west, Tubu in the east, have everywhere, all along the 


“ How far the re-. 


ene from their desert homes into the “ Black 
Zong. * The inférence peers obvious. Nachtigal himself - 
regards the Tubu ag “a thoroughly pure, homogeneous 
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people (eine durchaus reine, homogene Bevolkerung),un~ ' 


modified by any changes*from remote times” ®. (p- 190). 
He also shows their close physical resemblante to the 
Tuariks (Berbers) of the western’ Sahara, and their 
essential difference from the Negro type. The anthro- 
pologist will not hesitate to removeethem fom the latter. 
and group. them -with the former race. The Tubu and: 
Berbers are thus ethnically two slightly. differentiated 
branches of the Hamitie’ section of the great Mediterra- 
nean (Caucasic) division of mankind. ' 
From this standpoint the “fubu speech, althgugh as’ 
radically distinct, from the Hamitic as it is from the’ 
Bantu, will no longer present anyglifficulty. ` In Europe ` 
the Mediterannean races have developed’ at least one 
radical form of speech, the-Basque; in, Asia- several, 
the Aryan, Semitic, Georgian, and others’ in Caucasia. 


Why should they not have developed two in Africa, the | - 


Hamitic and Tubu? Elsewhere I have endeavoured to 


account for this remarkable pffenomenon of specific’ - 


diversity of speech within the same ethnical group.t 
Here it will suffice to note the fact, and if the no-gender 
character of Tubu be urged as a difficulty; the reply is 


twofold. First, no-gender languages occur also in other 


4 


Caucasic groups, as in Basque, Georgian, Lesghian ; : ey 


secondly, although gender has nót been’developed in 
Tubu, nevertheless it contains the raw material, so to say, 
which. has been elaborated into a system by the more ` 
cultured Hamitic peoples, After admitting that, but for 
the absence of this feature, there would be no scruple 
~ (Bedenken) in affiliating Tubu'to the Hamitic order, Dr. - 
Nachtigal adds: “ Tubu also certainly. seems to possess 
the elements by which gender is indicated in the Hamitic— 
o and # for the masculine, ¢ for the feminine, as in o-mri, - 
man ; wi, son, by the side of ddi, woman ; dô, daughter ; 
a, mother ; edt, female” (p. 200), Here d of course. 
answers to 4, tge universal mark of the feminine gender 
in Hamitic, and in the Berber group often both prefixed 
and postfixed, as'in ak#, negro; taklit, negress. 


Room must therefore be made in Lepsius’s sehemé for a _ 


third linguistic family, the -honour of having “determined 
which belongs to Dr. Nachtigal. This Tubu family must 
be assumed to have been independently evolved in remote 
ages by the Garamantes, ancestors of the Tubu nomads, . 
during long isolation in Kafara, Kawár, Tibesti, and the ~ 
other oases of the eastern Sahara and Fezzan. Lastly, 
the Tubu themselves mustebe absolutely separated from 
the Negro ethnical connection, and grouped with’ the 
Hamites in the Mediterranean division of mankind 

: .. AE. KEANE 





- OUR BOOK SHELF ` 


The Electric Lighting Act, 1882, ie Acts incotborated ` 
therewith, the Board of Trade Rules, together with 
numerous Notes. and Cases. By Glement Higgins, 
M.A, Recorder of Birkenhead, and E. W. W. Edwards, 
_B. Ay Barrister-at Law. (London : W. Clowes and 
‘Sons, 1883.) e ; 

PRACTICAL glectridans unversed in law, and lawyers 

unversed in the practical applitations of electricity, will: ~ 


1 See Appendix to my “Asia” (Stanford Series),.p. 695. 
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find much useful matter in this Yolum * The aythdis are 
thoroughly competent to deal with the légal aspect of the 
case, whilst ‘their judicious comments show that* they 
appreciate at least many of thee technical difficulties 
necessarily presented by the subject. The contents deal 
with the various sections of tthe Electric Lighting Act, 
adding copious notes and comnfents, and references to 
legal precedents and decisions. Quotations are given 
from the evidence collected by the Select Committee on 


Electric Lighting, and, from the Rules and Regulations . 
recommended by th® Society of Telegraph Engineers - 


and Electricians concerning the prevention of fire-risks, 
One or two minor slips in the science are to be regretted, 
as for example where the authorg state that a current of 
unit strength will decompose ‘09378 grammes of water 
per second. It is a pitymoreover, that they have de- 
partedefrom customary usage in speaking of the “strength” 
of a current as its “intensity.” That germ has been and 
1s still so much abwged, that so long as ıt is liable to 


„mislead its use should be avoided. One of the authors 


describes himself as ‘Fellow of the Physical Society of 
London,” Wee were not aware that the Physical Society 
of London recognised any such grade amongst its 
members, 
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LETTERS TO THE EDITOR 


[The Editor oes not hold himself responsible for opinions expressed 
by. his comespondents. Neither can he undertake to return, 
or to correspond wrth the writers of, rejected manuscripts. 

o No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his spaceris so great 
that it ıs impossible otherwise to insure the appearance even 

. of communications containing interesting and novel facts.) 


Bea Nevis Observatory 


In NATURE, vol. xxvii. p. 399, there is among its notes of 
scientific intelligence, a paragiaph mentioning that at a public 
meeting in Glasgow last week, called at the suggestion of Su 
William Thomson and Mr. John Burns of Castle Wemyss, it 
was agreed to collect money for a permanent observatory on 
Ben Nevis. 

As Nature has always kindly encouraged this project of the 
Scotch Meteorological Society, perhaps you will permit me, as 
Chairman of the Society® Council, to add a httle to this brief 
notice. ° 
- A requisition was presented to the Lord Prévost of Glasgow, 
which was signed, not only by the eminent physicist and the 
extensive ship-owner mentioned in your notice, but also by Dr. 
Grant of the Glasgow Observatory, suggesting that a meeting of 
the merchants and ship-owners should be called to aid the 
Society in raising the necessary funds, 

The Lord Provost ın compliance called a meeting for the 
the 14th inst., which was well attended, and at which very able 
speeches were made, not only by the three requisitionists, but by 
the Lord Provost and by other influential citizens. The result 


“of the meeting was x resolution expressing approval of the 


Society’s proposal, and appointing a Committee to obtain sub- 
scriptions in aid of ıt, 

It is expected that the amounf of the fusds required will be 
obtained from a community so wealthy and so public-spirited as 
that of Glasgow. But if we are mistaken ig this, the Society’s 
Council, intend to appeal to other communities also for help, 
being resolved to resort to every legitimate means of attaining 
an object allowed on all hands to be of national importance, 

The Council began with Glasgow, not only because it is the 
richest community m Scotland, but because the Scotch Meteoro- 
logical Society orzg¢nqted there.. The late Sir John G. Forbes 
of Pitsligo, and I, hemg both of us interested in meteorology, 
applied to the British Association for the Advancement of 


. Science, when it met in Glasgow ın September, 1855, under the 


` presidency of the Vuke of Argyll, to see whether *it would 


` approve of the formation of a Meteorological Society for Scot- 


land. 
by the General Council '— 

“Resolved, that the British Association express their satisfac- 
tion at the proposed establishment of a Scotch Meteorological 


The result of our application w q™ following resolution 


, 


id 


`| fulfil, 





Socidy, and their willingness to afford the Society any assistance 
which can be yuelded by the establishment of thg Association at 
Kew, 

“t That a letter to this effect be addressed to the Meteorological 
Society by the General Secretary.” 

Ow the basis of this testimonial by so influential a body, 
Sir John Forbes and I proceeded at once with the organisation 
of a Society, thé Duke of Argyll being our first President, and 
assisting us greatly by his patronage. 

When the Society resolved on attempting the formidable under- 
taking of establishing an observatory on Ben Nevis, at a cost of 
at least 5000/,, the fist movement for funds was made among 
its own membets and friends, the result of which was a ‘promise 
of r400/, provided the full sum of so00/. was raised. In order 
to be’enabled to fulfil this condition, the Society’s Council not 
unnaturally went first to the town where it originated, and 
which more than any other town would be supposed to take an 
interest in the Society and its operations. 


There was this further reason * that the O! servatory being in- ; 


tended to be on the west coast, its proximity to Glasgow would 
add to that interest, and the more so as, on account of the vast 
shippmg and commerce of the Firth of Clyde, no district of 
Scotland couldebe so deeply concerned ın obtaining additional 
data for storm warnings. , 

The British Association, by way of encouraging the formation 
of the Meteorological Society, expressed in the resolution before 
quoted a willingness to afford to it assistance fiom its egstablish- 
ment at Kew. 

This promise, unfortunately, the Association was unable to 
But this disappointment to our Society has now been so 
far compensated by a handsome donation of Ioo/, towards the 
Ben Nevis fund from Dr. Siemens, the present President of the 
Association, x 

The Scotch Meteorological Society is one out of many proofs 
of the usefulness of the British Association in encouraging re- 
searches ın particular branches of science, and the recent recog- 


nition of the Society’s work in this Ben Nevis enterprise by so ` 


emment a man as the present President of the Association 1s 
very gratifying to the Council. Davin MILNE HOME 
Milne Graden, Coldstream, February 26 


Indian Archegosaurus 


THE skull and part of the vertebral column of a large 
laby:inthodont, allied to Archegosaurus, was obtained in 1864 
fiom the Bijon-group of the trias-jura of India, and presented 
to the Asiatic Society of Bengal, It was soon after sent to 
England for determination, All traces of this unique and 
important specimen, which should now belong to the Govern- 
ment of India, are now lost, and I write in the hope that some 
of your readers may be able to afford us a clue to its present 
position. The specimen can hardly have been mislaid, as it is 
some two feet in length. RICHARD LYDEKKER 

The Lodge, Harpenden, Herts, February 21 





The “Vampire Bat” 


KINDLY permit me to ask for a further explanation from 
Mr. Geo. J. Romanes about the vampire bat, in regard to which 
hé says m his criticism of ‘‘ Zoological Sketches” (Oswald) : 
‘Mr. Bates says (I presume ıt is a clericalerror giving Mr. Belt 


as the authority) the vampire, however, is the most harmless of all ‘ 


bats.” Yet he, Mr. Bates, would lead us to believe that a species 
of the same genus, Phyllostoma, 1s a blood-sucker, and had even 
attacked himself (see p. 91 of the fifth editton of his ‘‘ Naturalist 
on the Amazon”). 

Is there a species of Phyllostoma that lives on fruits, the vam- 
pire, and another species of the same genus that Mr. Bates calls 
“the little grey blood-sucking Phyllostoma,” that may posmbly 
attack human beings? = 

The late Chas. Waterton seems to have had no doubt that 
the vampire attacks persons asleep, and gives an instance. 

The common name vampire Mays e in South America 
confined to the species PhyllostoMa spectrum. Mr. Romanes’ 
remarks would lead one to believe that he considered there was 
no species of bat that attacked human beings. 

` THOS, WORKMAN. 
4, bois Street, Belfast, February 15 


* Dr. ROMANES, in criticising a book (‘* Zoological Sketches”), « 


if NATURE, vol. xxvii, p. 333, says: ‘The writer speaks of 
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vampire bats as those which suck the blood of sleeping persons, 
whereas the truth is, as Belt has remarked, ‘the vampire is the 
_ ‘most harmless of bats.’ ” ree 
In Charles Darwin’s “Voyage of the Beagle,” we find an 
account of a yampire bat (Desmodus d'orbignyi) sucking the 
withers of horses during repose. We also have Charles Water- 
-ton’s'mast circumstantial account of the sucking of the blood of 
human sleepers. Waterton says there-are two species, only one 
of which attacks man, The Rev. J. G. Wood tells us in his 
notes to ‘‘ Waterton’s Wanderings” that the bat is ‘Vampires 
spectrum, -on what authority he does not say, but quotes 
C. Kingsley in confirmation of the blood-sucking habit, Again, 
Prof. Mivart has an article in the Popular Science Review for 
July, 1876, on bats, in which he not only quotes Darwin's 
account, but speaks of the modification of the teeth and stomach 
of Desnwdus as specially suited to this habit. What I wish to 
ask in all humility, as a mere onlooker, is, How are we to 
reconcile the above statement with all this authority ? . 
, 94, Jacob Street, Liverpool, February 12, A. W. AUDEN 
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I INADVERTENTLY wrote the name of Belt while quoting 
from the work of Bates, The answer te the question 
which your correspondents ask is sufficiently simple, and 

has, in fact, been furnished by one of them, viz., that 
while the vampire bat itself does not suck blood, the name 
is popularly extended to other kinds of bats which do. “These 
-other kinds—or at any rate some of them——belong indeed to the 
same sub-family as the vampire (viz., genera Phyllosioma and 
Desmodus); but that the large and repulsive-looking vampire 1s 
innocent of the habit in question may briefly be made evident by 
-citing again, and a little more fully, the authority of Mr. Bates, who 
writes: “ The vampire was here by far the most abundant of the 
family of leaf-nosed bats, .. .. No wonder that imaginative 
people have inferred diabolical instincts on the part of so ugly an 
animal. The vampire, however, is the most harmless of bats, 
and its inoffensive character is Well known to residents on the banks 
of the Amazons ” (t Naturalist'on the Amazon,” p. 337).1 Again, 
“. Mr, G. E. Dobson writes: ‘‘This-species (Vamepirus spectrum), 
believed by the older naturalists to be thoroughly sanguivorous 
in its habits, and named accordingly by Geoffroy, has been shown 
by the observations of modern travellers to be mainly frugivorous, 
and is considered by the inhabitants of the countries in which ıt 
is found perfectly harmless” (‘Catalogue of, thé Chiroptera,. 
-&e.” p. 471). A T 
In conclusion, I cahnot quite understand why my remarks 
should have led any one to believe, as one of your correspondents 
says, that I consider there is ‘no -species of bat which attacks 
human beings. I stated that the author whom I was reviewing 
was wrong in speaking “of vampire bats as those which suck 


` 


“the blood of sleeping persons,” a statement which appears to me: 


plainly enough to imply that there are certain other bats which 
«do suck the blood of sleeping persons, Sie : 
i ' -#° GEORGE J. ROMANES 





Hovering (? Poising) of Birds 


LET me entreat the Duke of Argyll not to confuse the issue 
"between us. I-made bold to ask his Grace to draw a diagram 
*-showing by what baJance of forces he thought a bird could be 
sustained in mid-air, motionless on motionless wings, 1n a per- 
fectly horizontal wind ; and he refers me to a beautiful drawing 
of a kestrel hovering, with jlutteging wings, in still air, (See 
note at foot of page 161 of the “Reign of Law,” 5th edition, 
1868: “ Mr, Wolfs illustration of a kestrel hovering shows 
accurately the position of the bird when the action is performed 
an still air.”) 
ehis is quite,beside the mark. .The problem to be solved is 
mot, How. does a bird remain at rest in mid-air on fluttering 
wings? That question is admirably answered in the ‘Reign of 
Law” (p 160). But the problem, before us—the same that 
was discussed in N, E in 1873-74—is simply this, How 
does a bird-remain at reswm mid-air on perfectly motionless 
wings ‘ se 
* Does the Duke deny that this ever takes place?. Has he 
forgotten the letters of Prof. Guthrie and Mayor Herschel 
(NATURE; vol. viti, pp..86 and 324) in which the phenSmenon 
was so graphically described? . The Duke jmmself says 
(NATURE, vol. x. p. 262), ‘that under certain conditions of, 
Strength af-air-current a kestrel can maintain the -hovering pogj- 
tion with no visible muscular motion whatever ;”*and compares 


e 
bd ° 








the adion to that of rope-dancer “ standing still in some tiptoe 
attitude,”* At that time he appears to have recognised-the ~ 
peculear features of motionless hovering; bit now he denies 
that he has ever ‘‘seen g kestrel’s wings motionless when hover“ , 
ing,” except for a moment or two, and even then he “could 
detect the quivering of the quills.” 

I am really at a loss go know whether the Duke maintains 
his former position ; or whether by shifting his ground he admits 
that it isuntenable ; or, lastly, whether he has not partly mis- 
apprehended the problem under discussion, 

In instancing the ‘‘hovering of a boy’s kite” the Duke 
curiously parodies the mistake which hë made ig his last letter, 
-which requiréd for its correction the tilting of gravjty through 
a certain angle. So here, when he says, ‘the element of weight 
is here represented by string, held at the surface of the. > 
ground,” he forgets the all-important angle between the direction 
of gravity and the direction of the string at its point of attach- ` 
ment to the kite. : HUBERT AJRY, 

February 26 Rar 


= 





HAVING all my life given some attention to she flight of birds, ~ 
I may mention that I have frequently noticed both hawks and 
gulls stationary in the air, without flapping,efor five or six 
seconds over the Cornish cliffs when the wind has been blowing 
off the sea, but never under the circumstances mentioned by Dr. 
Rae, I totally fail to see why Mr. Airy should be, as the Duke 
of Argyll states (NATURE, vol. xxvii» “p. 387), “ mistaken in 
his description of the facts,” it having been plain throughout 
that Mr. Airy employs the term ‘‘ hovering” as equivalent to 
“hanging in motionless poise.” Mr. Wolf's Kestrel in. the 
Reign of Law,” p. 160, is shown as moving itsewings through > 
an angle of about 30°, : 

Although I believe there is nothing in the etymology of the . 
word “hover” which implies movement, yet its similarity to 
such words as ‘‘quiver,” ‘‘shiver,” &c:, may have caused the 
idea of movement to be associated with it; but whether this-be 
a “disease of language” or not, Mr. Airy seems to have most 
accurately described what is surely notan uncommon fact of 
observation, W,.CLEMENT LEY 





The Auroral “ Meteoric Phenomena ” of y 
November 17, 1882 : 


Ir Dr. Groneman has established the fact that the spindle- 
shaped beam from every point of observation appeared moving - 
in a straight line, that 1s an important point gained’; but 
I fail to gather from his letter on p. 388 that there is clear evi« 
dence of this. Heicites S. H. Saxby-as one observer in favour 
of this, but his description appears to me very ambiguous,- 
When he says, ‘Its trajectory was much flatter than that of the 
stars,” what stars does he mean? If he means the stars at the 
same declination as that of the beam, viz. about-ro° S., then a ` 
great circle undoubtedly would be flatter, but still mgre would a 
small circle having its centre at the magnetic pole. On the 


‘| other hand, H. D. Taylor writing from near York describes the +- 


path of the beam as ‘from south-east to south-west, thus making 

1t a small circle curved in the wrong direction for an auroral 

arch, z 
It must be remembered that it is very difficult to-judge whethe 

a trajectory is a straight line when it covets a great extent in’ 

azimuth. : i T. W. BACKHOUSE 


Sunderland; February 26 e 





Ir is much to be desired that the increasing interest concerning 
-~ this great phenomenon should supply the only way of obviating 
the paucity and incompleteness of observations, by having a 
meeting of observers and advanced nature-students either at 
London or Bristol. The Utrecht observation says: ‘‘ When. 
this arch had obtained the length of 90° (which lasted only a few 
seconds), a separation was made in the middle of its length,” _ 
&c. I think this accounts for many of th&discrepancies. 

M. Groneman writes : ‘The Dutch observations confirm the 
English, only the phenomenon seems to have been of ‘greater _ 
apparentgize and therefore nearer.” 1 used to think this for _ 
the same reason he gives, but I now think’ it probable that t° ’ 
was further from the eagth when it first approached. ane 

From Bordeaux I Irn the sky was cloudy, but the aurora. . 
was well seen from Rome, Spezia, and Florence, and I have 
hopes of observations from the_north of Italy, 

The logical position is that we must lay aside all preconceived 
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opinions; that we must be prepared to recBive fresh idea# from | wards of 6 miles an hour, but is diminished as the tem- 


our new views of the action of intense h¥at on gases. and 
meteorites. é s 

1 have only one point to add to my avn observation (at two, 
not ten, minutes yg six, as misprinted), that the object, when 
nearest, presented through its length (but rather below than 
above) a remarkable “‘ oring” appearance (as seeds in-a cap- 
sule), while the edges appeared smooth and quiet. 

Rookery, Ramsbury, February 20 ALFRED Batson 





‘ * Aurora 

A NEWSPAPER paragraph that has come under my notice 
describes ‘‘a strange phenomenon” seen at Brixham on Thurs- 
day morning at 1.30—the 15th instangis to be inferred from the 
date of the paper. It would seemto have been an aurora—yet 
another example of exceptional auroral activity attendant on the 
passage eof large sun-spots, as there was a spot of importance 
approaching the sun’s central meridian at thegime. Any definite 
information concerning this particular manifestation, or indeed 
aurora generally gear thedate in question, appears worthy of a 
place in your journal, The sun-spot maximum is passing— 
perhaps past—apd such opportunities should not be lost. 

February 24 F. B. E 





DIURNAL VARIASION OF THE VELOCITY QF 
THE WIND ON THE OPEN SEA, AND NEAR 
AND ON LAND: 

URING. the three-and-a-half years’ cruise of the 
Challenger, ending with May, 1876, observations of 

the force anc direction of the wind were made on 1202 

days, at least twelve times each day, of which 650 days 

were on the open sea, and 552 daysnear land. The obser- 

vations of force were made on Beaufort’s Scale, (o—12) 

being the scale of wind-force observed at sea, The five 

oceans have been examined separately, viz., the North 
and South Atlantic, the North and South Pacific, and the 

Southern Ocean, and thereafter the results grouped toge- 

ther. The mean diurnal periodicity in the force of the 

wind on the open sea and near land respectively is 
shown on Fig, 1, where the figures on the left are Beau- 


` fort’s Scale, and those on the right their equivalents in 


EE 


among their curves. 


miles per hour. The solid line represents the mean force 
on aj opea sea, and thg dotted line the mean force near 
land. 

As regards the open sea, it is seen that the diurnal 
variation is exceedingly small, showing only two faintly- 
marked maxima about midday and 2 a.m. respectively. 
On examining, however, the separate means for the five 
oceans, n@ uniform agreement whatever is observable 


with are different in each case, not one of the maxima or 
minima being repeated at the same hours in more than 
two of the five oceans. It follows, therefore, that the 
force of the winds on the open sea is subject to no dis- 
tinct and uniform diurnal variation, The difference 
between the hour of least and that of greatest mean 
force is less than a mile per hur. 

Quite different is it with the winds encountered by the 
Challenger near land, where the observations of the force 
of the wind give a curve as pronouncedfy marked as the 
ordinary diurnal curve of temperature. The minimum 
occurs at 2 to 4 a.m., and the maximum from noon to 4 
p.m., the absolute highest being at 2 p.m. The curve 
constructed for each of the five oceans, from the obser- 
vations near land, gives one and the same result, vi., 
a curve closely agreeing with the curve of diurnal 
temperature. 

e 650 daily observations on the open sea,give a 
mean velocity of 174 miles per hour, but the 552 near 


‘land give a velocity of only 12} miles per hour. The 


difference is greatest at 4 a.m., wh it amounts to up- 


* Part of this article is abridged from a forthcoming volum: of the 
“Reports” of H.M.S. Challenger, by permission of the Lor:s Commis- 
sioners of H.M. Treasury. 


The slight variations which are met | 





one rises, till at 2 p.m. it is less than 3 miles an 
our, 

At Mauritius, which is situated within the south-east 
trades, the minimum velocity of the wind is 9'7 miles per 
hour, occurring frem 2 to 3 a.m., from which hour it 
rises to the maximum 18'5 miles from 1 to 2 p.p., the 
influence of the sum being thus to double the wind’s velo- 
city. At Batavia, situated in a region where the mean 
barometric gradient is much smaller, the differences are 
still more decided. From 1 to 6 a.m., 85 per cent. of the 
whole of the observations are calms, whereas from noon 
to 2 p.m. only 1 percent. are calms. In all months the 
minimum velocity eccuts in the early morning, when the 
temperature is lowest, and the maximum from I to 3 
p.m., when the temperature is highest. At Coimbra, the 
mean maximum hourly velocity in summer is five times 
greater than the minimum velocity, whereas in winter it 
is only about a hæf more. At Valencia, in the south- 
west of Ireland, one of the stormiest situations in western 
Europe, the theee summer months of 1878 gave a mean 
hourly velocity of 13°3 miles per hour, the minimum 
oscillating from 10 to 11 miles an hour from ọ p.m. to 
6 a.m., and the maximum exceeding 16 miles an hour 
from 11 a.m. to § p.m. The absolutely lowest hourl 
mean was 10 miles at I1 p.m., and the highest 1 
miles at 1 p.m., the velocity about midday being thus 
nearly double that of the night. The results of observa- 
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tions at many other places might be added to these, in- 
cluding those published by Wild, Hann, Köppen, Ham- 
berg, and others, which go to establish the fact that the 
curves of the diurnal variation of the velocity of the wind 
generally conform to the diurnal curves of temperature. 
The curves of the diurnal variation are most pase. i 
marked during the hottest months. The maximum velo- 
city occurs at 1 p.m., or shortly ther@fter, being thus 
before the maximum temperature of the day (occurring 
therefore at the time when insolation is strongest) ; and the 
minimum in the early métning, when the temperature 
falls to the lowest, or when the effects of terrestrial radi- 
ation are at the maximum. The rule appears to hold 
good with all winds, whatever be their direction, as shown 
by Hamberg. The exceptions to this rule aye so few, amd 
of such a nature, that they are in all probability attri- 
butable to causes more or less strictly local. 

With respect to eloud, Hann has pointed out that for a 
number of places the mean maxi. hourly velocity is 
102 per cent. above that of tl minimum with clear 


skies ; 77 per cent. with skies half covered with clouds ;.- 


and 50 per cent. with skies wholly covered. At Vienna, 
howeves, these rates of increase are, for clear skies, 101, 
and half-cored skies, 66 per cent., whereas when the 
ky is overcast the variation becomes irregular and but 
Pajntly marked. Hann has also examined the Vienna 
observations of the wind on those days when the velocity 
te 
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did not exceed 30 kilometres per hour and on the days 
when this rate was exceeded, and finds the diurnal 
periodicity well marked with light and moderate winds, but 
itregularly and only slightly marked with strong winds 
and stormy weather. i a 

In inguiring into the remarkable facts regarding the 
variation in the diurnal velocity of the wind observed in 
all climates, attention is first drawn to the two curves of 
Fig. 1, showing the observations of wind-force made on 
board the Challenger during the cruise. As regards the 
open sea, the diurnal curve shows practically no variation. 
The whole of the observations of the surface temperature 
of the North Atlantic made by the Challenger have been 
discussed, with the result that the daily range is only 
o’'7, Hence the statement may be regarded as substan- 
tially correct, that over the ocean the atmosphere rests on 
a floor the temperature of which is all but constant day 
and night; and, so far as concerng the generation of 
ascending aérial currents from a heated surface, practi- 
cally constant. 

On approaching the land, however, the “daily range of 
the temperature of the air over tte sea becomes mate- 
rially augmented, the daily range being 4°°3, and, as all 
observation shows, the temperature over land still more 
so. Now, bearing in mind that the temperature has 
risen above its daily mean at 10 a.m., and fallen below it 
at ro pim., an examination of the curve of velocity near 
land in Fig. 1 reveals the fact that the increase in the 
diurnal velocity of the wind is entirely restricted to those 
hours of the day when the temperature is above the daily 
mean, and the maximum velocity is reached at the hour 
when insolation, or the sun’s heating power, is strongest. 
The phenomenon of the diurnal variation in the wind’s 
velocity is thus associated in the closest manner with the 
temperature of the surface on which the air rests. Where 
there is practically no variation, as in the temperature of 
the surface of the sea, there is no variation in the velo- 
city ; but where, as on land, the temperature of the air 
has a strongly-marked daily period, the wind-force also 
is strongly marked, and the increase rises and falls with 
the degree of insolation on the surface. Further, the 
velocity increases, not with the increase in the tempera- 
ture of the air, but with the heating of the surface; in 
other words, with the conditions on which ascending 
aérial currents depend. 

It is also to be observed, as regards the curves of the 
five oceans, that they show in each case and at all hours 
of the day a greater velocity of the wind on the open sea 
than near land. i 

The following are the mean and extreme hourly veloci- 
ties, in miles per hour, for the five oceans :— 
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Mean hourly velocity on i | 
162 | 





Open sea. a an i45 | 238 
Mean hourly velocity f | 
near land oe ESO p7 g6 | arto | 176 
Difference 2... | 30 34 4 49 52| 59 
Highest mean flourly velo- | | i l 
city near land 4...) IJO 164 16 : 137 |208 
Lowest mean hourly velos | i i | 
city near land oo an I3 9'3 | 4'3 
Diurnal variation TEN i i i 
lind ai sn ac <] 39 | 1 44 | 65 
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Thus the winds are lightest on the North Pacific, and 
strongest on the Southern Ocean, and these gceans show 
respectively the least and the greatest diuwhal variation 
in the force of the wind on nearing land. re 

From the number and character of the two sets of 
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| superbeated, and the influence of this higher temperature 





observattons, it may be assumed, without risk of error, o 
thatethe open-sea and the near-land winds, summarised 
and represented in Fjg.1, were atmospheric movements 
resulting from mean barometric gradients substantially 
equal to each other. From the above table it is seen that 
in each of the océans the mean velocity near land is less 
than that on the open sea, the two extremes being the 
North Atlantic, with a difference of 3'0 miles, and the . 
Southern Ocean with a difference cf 5'9 miles; and that 
even the maximum velocity during éhe day is always less 
than the velocity on the open sea, The slight rise in the. 
near-land curve during night is probably wholly caused” 
by the land-breezes felt on board the Challenger when 
near land. Is stricfly inland places, tolerably well 
situated for making observations of the wind, this feature 
does not appear in the curve, and there. the velocjty falls 
to the diurnal minimum during the period of lowest tem- 
perature, or when*the effects of terrestrial radiation are 
most felt on the surface of the growfd. 

From these results it follows that, so far as concerns. 
any direct influence on the air itself, considered: apart... 
from the floor or surface on which it rests, solar’ and 
terrestrial radiation do not exercise any influence in 
causing the diurnal increase of the velocity of the wind = 
with the increase of the temperamfre of the -airgoorif oo 
there be any influence at all, such. influence is altogether 
insignificant, as the observations of the Chalenger on the 
five great oceans of the globe conclusively prove, The o 
same observations show that on nearing land the wind is” 
everywhere greatly reduced in force, the retardation being 
due chiefly to friction, and to the viscosity and inertia 
of the air in relation to the obstructions offered by the 
land to the onward course of the wind. The retarda- . 
tion is greatest when the daily temperature is, at the. 
minimum, and it is particularly to þe noted that though. 
the temperature rises considerably, yet no marked in= 
crease in the velocity sets in till about 9 a.m, when the” 
temperature has begun to rise above the daily mean... 
From this time the increase is. rapid. The maximum: 
velocity is reached immediately after the time of strongest. 
insolation, and falls a little, but only a little, during: the 
next three to five hours, according tò season; latitude, 
and position, The velocity is low during the hours when’ 
the temperature is lower than fe daily mean, and the 
least velocity occurs early in the morning....Even, the 
maximum neéar*land falls considerably short of the velo- 
city which is steadily maintained over the open sea’ by 
night as well as by day. 

The period of the day when the wind’s velocity is in- 
creased is thus practically limited to the time when the... 
temperature is above the daily mean, and the surface 



























is to counteract to some extent the retardation of the 
wind’s velocity resulting from the causes already stated. 
The results show that the increase in the diurnal velocity: 
of the wind is due to the superheating of the surface of. 
the ground, and to the asgensional movement of. the air 
consequent thereon, which tend to reduce the effects. of- 
friction and viscosity of the air. It is of importance in this. 

connection’ to Beep in view the fact, shown by hourly.) 
observations made at the instance of the Marquis:of.. > 

Tweeddale im 1867 on the temperature of the soil and- 
air, that in cloudy weather a temperature much higher 
than that of the air near the ground was radiated from the 
clouds down upon the earth's surfage (Journal Seattishe € 
Meteorological Society, vol. ii. p. 2 Y Hence in: cloudy... 

weather the superheating of the surface-layer of theo: 





eground. will often take place, the greatest degree of 


heating® being under an overcast sky, where the cloud- 
covering is of no great thickness, ard the temperature. 

of the clouds oe is much higher than that oof | 
the surface of the Zarth. On the other hand, little or” 
rather no heating will take place, when the cloud-screen 
which overspreads the sky is of great. thickness, and thec: 
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temperature of the clouds is not a than that t the 
surface; and when the temperature of the cloud-scrgen is 
“lower than -that of the surface, ¢he temperature of the 
latter will fall. It is scarcely necefsary to remark that in 
discussing the influence of cloud on the diurnal periodi- 
‘city of the wind's velocity, only guch means are of real 
value. as are calculated from a very large number of 


During the night, when terrestrial radiation is pro- 
ceeding, the temperature of the surface falls greatly, and 
instead of aĥ ascensional movement in the lowermost 
stratum of the air, there is, on the contrary, a tendency 
towards, and, if the wind be light, an actual descensional 
movement down the slopes of the Jand. The effects of 
‘iction being thus intensified, the velocity of the wind 
‘alls to the daily minimunt during these hours, 
bg ALEXANDER BUCHAN 
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CEPHEMERIS OF THE GREAT COMET, 6 182 


(Communicaigd by Vice-Admiral Rowan, Superintendent 
U.S. Naval Observatory)! 


GREENWICH MEAN NOON 


















i RA a Decl. Log. r Log 4. 
. m S. PA TA 
6 0 378... -19 41 17 ... 048137 ... 0738891 
Š 57 404. IB 40 13 .,. 0°48909 .,. 040520 
5 55 19°7 .. 17 41 17... 0'49669 .., 0°42132 
8 53 32°77 n 16 44 35 ... O°50413 ... 0°43723 
5 52 14°7 > 15 50 14 ... O'51133 ... O'45282 
5 51 244 ~ 14 58 16 ... o'51841 ... 0'46817 
5 50 587 ... I4 8 43 ... 0752532 ... 0°48322 
5 50 548 .. 13 21 37 ... 0°§3200 .., o'4g790 
5 §t 123... 32 37 O. 053861 ... OF E231 
5 51 47°9 .. 11 54 52 ... 0°54508 .., 0°5 2835 
"5 52 30 «EE I§ 10... 0°55135 ... 0753995 
5 53 46° .. 10 37 56... OSS7SE ... O'5 5316 
0,555 6... 10 3 6 ne 050354 ... 0°56594 
og'o §.56 381 9 30 34... 0°56044 ... 0°57528 
Ty 588 209... 9 O19... 0°§7520 ... O'§gor 
Ilo, 6 0 13°9.... +8 32 21... 05 wee O'OGTS 


Note-—In the published elements @ should be 
9° 13! 42""70 instead of 89° 7’ 42°70. 
Washington, February 10 E. FRISBY, 


Prof. Math., U.S.N. 


T.LUSTRATIONS OF NEW OR RARE ANIMALS 
“IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION * 
XI. 


29. THE CAPE SEA-LION (Otaria pusilla)—It is a 
singular and as yet unexplained- fact in geo- 

graphical distribution, that while the Sea-lions amongst 

Mammals and the Albatrosses amongst Birds are con- 

fined to the South Atlantic Ocean, both: these groups 

reach up to high northern latitudes in the Pacifiz. In the 

Atlantic, no “Albatross is sgen “north of the line,” 

whereas these birds are familiar objects on the coasts of 
both California and Japan. No Sea-lion is met within 

the Atlantic until we get tø the Cape one-one side and the 

La Plata on the other, but these animals are well-known 

objects at San Francisco, and the great supply of their 

‘much-valued furs comes from the far northern territory 

of Alaska.. f 

The Sea-lion first became an inhabitant of our Zoologi- 

eal Gardens, and thùs known to Europe in a living state, 

dn. 1866, when a French seaman, Francois Leco rte, 

brought to this country an example of the Patagonian» 
< species (O¢aria jubata), and exhibited it to the public. 

‘The remarkable form of this animal, its extreme docility, 

and its agile movements attracted fgreat attention, and 





* Computed from elements (NATURE, vol, xxvii. p. 223) and reduced to 
the mean equinox 18870. 
. * Continued from p, 154- 











led to its acquisitien by the Zoological Society, in whose 
Gardens it quickiy became an established favourite. 
Upon the death of this individual in the autumn of the 
same year, the Council of the Society determined to send 
out @écomte, who had entered their service in charge of 
it, to the Falkland Islands, in order to obtain other 
specimens. Lecomte returned to this country in August, 
1867, but owing to various unforeseen. circumstances only 


| succeeded in landing alive one of the four Sea-lions with > 


which he had started from Port Stanley. This animal, ~ 
young and small on its arrival, throve well under Le: 
comte’s careful management, and soon supplied the void 
occasioned by the death of the original specimen. Like . 
its predecessor, it exhibits extraordinary agility in the 
water, and catches the fishes thrown to it for food both 
above and below the surface with unerring aim. 

Four years subsequently, in 1871, the Society. received 
from Sir Henry Barkly, then Governor of, the Cape 
Colony, a present*of a young specimen of the Cape Sea- 
lion, of which we now give an illustration (Fig. 29). Like 
its Patagonian relative, the Cape Sea-lion is a female, 
and although quite adult, does not attain the dimensions 
of the male sex of these animals’ In general appearance, ` 
shape, and form, the two species are very similar, and 
present little obvious differences to the casual observer, 
except that the ear-love is longer inthe Cape animal, To 
the two females has recently been added a young male. 
of the Patagonian form, and the three individuals now. 
live together in the narrow limits of their basin in the 
greatest harmony, forming one of the most attractive 
groups in the Regent’s Park Gardens. Little has ‘been 
recorded of the mode of life of the Sea-lion in a state 
of nature, but Mr. E. L. Layard in his “ Catalogue of the 
South African Museum,” tells us that it “is abundant 
-along the whole of the coasts of the colony, and has 
given its name to numerous bays, islands, and capes, ot 
which ‘Robben’ islands near Cape Town is perhaps the 
best known, » 

“It resorts to these places in great numbers for 
breeding purposes, and is sought for and slain for the 
sake of its fur amd oil The male is said to be maned, 
and to much exceed the female in size, but though double |... 
the market value of the skin has been offered by the... 
Museum for askin of the male of ‘this common. animal, © 
as it is not the custom of the sealers to take the skin off, 
leaving in the head and feet, we have been unable to 
procure one.” 

As regards the habits of some of the other members of 
this genus, which are of the most extraordinary character, 
we have now ample details concerning the North Pacific 
species in a very interesting and well illustrated work 
prepared by Mr. Henry W. Elliott on the Seal Islands of 
Alaska and their productions.' 

Soon after the Sea-lions. were established in the 
Zoological Gardens in this country, specimens of these* 
animals were obtained by the principal Gardens on the. 
Continent, and basiss built for the exhibition of their 
aquatic evolutions, But ie examples on the Continent, 
as well as those in the Aquarium at Brighton, all belong. 
to one of the North Pacific species of Sea-lion (Oraria. 
californiana), which is found in enormous. multitudes: 
upon the Pacific coast. Of the South African species 
now figured, the example in our Zoologfeal Society's 
Gardens is the only one yet brought alive to Europe. 

30. BLANFORD'S SHEEP (Ovis dlanfordi).~-Every high 
mountain-tract in Northern and Central Asia appears to 
be occupied by a distinct form“of Wild Sheep (Ovis) 
while single outliers cf the same genus are found far to 
the west in Sardinia and to the east in North America, 





Some of these animals, such as the celebrated ‘Ammon ” .. 


of Ladakh, (Owis hodeson’) and the Snow-sheep of 
Kamschatk® (0. z/vico/a), attain a magnificent size and: 


* + A Monograph of the Seal Islands of Alaska, By Henry. W- Elliot 
Reprinted, with additions, from the Report of the Fishery Industries of th 
Tenth Census. qto. Washington, 1882. - = pane es E 
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development, whilst others, like the Sardinian species 


(Ovis musimon), are more nearly of the dimensions of the 
ordinary domestic animal. 
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The Wild Sheep best known to the sportsmen of 
| Britigh India is the “ Koch” or “ Gudd” of the Punjaub, 
| also called the “‘Cqnal.” The Corial frequents the 
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Fic, 30,—Bfanford’s Sheep. 


e 
rocky and stony hills of the Punjaub, as also the Sulimani | Hazara and Peshawur. In these districts, Dr. Jerdon 
range, on the other side of the Indus and the hills of | tells us, it occurs at wery low elevations—from 800 to 
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2000 feet above the sea-level—and is Egable of enfluring | geologist. Mr. Hume's example of Blanford’s Sheep was 


great heat. Š 

The Punjaub Sheep was introdaced into the Zoological 
Society's series nearly thirty years &go, and has frequently 
bred in their menagerie. The adults of both sexes and 
the lambs, of which two are oy roduced at a 
birth, are correctly figured in Wolf and Sclater’s “Zoo- 
logical Sketches” from specimens living in the Society's 
Gardens. 

The recent extengjon of British influence into Khelat 
and Afghanistan has led to our acquaintance with the 
Wild Sleep of the higher ranges of these territories, 
which, although closely allied to that of the Punjaub, is 
perhaps distinct and entitled to ific separation. Such 
at least is the opinion of the Indian naturalist, Mr. A. O. 
Hume, who in 1877 descfibed and figured the horns of 


obtained in the hills above the Bolan Pass. “The specimen 


| from which our drawing has been prepared (Fig. 30) was 


captured in Afghanistan during the recent campaign in 
thatecountry, and presented to the Zoological Society by 
Capt. W. Cotton im February, 1881, It is a young male 
animal with the horns not yet fully developed, and has 
been placed in company with a female of the better-known 
Sheep of the Punjaub hills, with which, there is no doubt, 
it will readily cross. à 
31. THE UvÆAN PARRAKEET (Nymphicus uveensis). 
—In the second volume of Capt. Cook’s “ Voyage to- 
itis Gn sT Foi R sopd the Noe will be 
ound (at p. 110) a large, double, copper-plate engraving 
entitled a k View in the Island of New Culedonia” taken 
from a sketch prepared by Hodges, the artist of the 





thisYotm, from a specimen received from Major Sandi- 
man, under the name Ovis 4/anfordig in honour of Mr. 
W: T: Blanford, ae@vell-known Indian zoologist and 





expedition. The left-hand corner of this engraving con- 
tains a rude fi of a parrot with two feathers pro- 
jecting from the summit of its head. This is_doubtless 





Fic. 31.—The Uvean Parrakeet. . 


the first representation ever given of the celebrated 
“t Horned Parrot” of New Caledonia, of which a single 


and secured by the Zoological Society for its parrot- 
| house. There was thus f@r the first time for those who 


specimen was obtained by the great circumnavigator do not wish to make a voyage to New Caledonia, an 
when the island itself was first discovered (in September, opportunity of seeing this lovely species in its full 
1774), and brought home for the collection of Sir | beauty. What, however, followed was still more singular. 
Joseph Banks. | In April, last year, while the two Horned,Parrots were 

Since the time of Cook until recent days little more has | still alive, there arrived in the London market a second 
been known of this singular parrot. In the posthumous | pair of birds of the same peculiar structure, but presenting 
works of Forster, who accompanied Cook as naturalist, ample distinctions for their recognition by naturalists as 
it was described a$ “ Psittacus bisetis? and Wagler, in | a distinct species. These birds, Jwweed hardly be said, 
1832, made it the type of a new genus “ Nymphicus.” | were quickly secured for the Zoological ety Aviary, 
But specimens remained very scarce, and Dr. Finsch ir so that the two forms might be exhibited side by side. 


his excellent history of the Parrot-tribe, publfshed in 
1868, tells us that it was then still one of the rarest of the 
whole family in the museums of Eur®pe. 
In 1879 however two living exafhples of this parrot 
were brought to London in a vessel coming from Sydrey, 
1 See Latham’s “ Synopsis of Birds,” vol. i, p. 248. 


At the same time was received a communication from 
Mr. E.J. Layard, H.B.M. Consul at Nouméa, in New 
Caledonia, @Fellow of the Zoological Society, and a well- 
known matebaliss, describing the new species under the 
ngme Nymphicus uveensis (see P. Z. S., 1882, p. 408, 
Ph XXVI.). 
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It would appear that the Uvæan Parrakeet, of which 
we now give ah illustration (Fig. 31), taken from one of 
the Zoological Society’s living specimens, is a kind of 
satellite of the. New’ Caledonian Parrakeet, as is the 
small island of Uvéa, in which it is found, of the lagger 
island of New Caledonia, Mr. Layard had a living pair 
of the Uvean bird for some time in his possession before 
he noticed their difference from the New Caledonian 
bird, of which he had regarded them as the immature 
form. But in the first place the crest of the two birds is 
totally different. In Nymphicus cornutus the crest is 


composed of two elongated feathers, which are black, | 
faintly tinged with green, and broadly tipped with red. | 


In N. uvæensis, as will be seen in otr figure, the crest con- 
sists of a bunch of about six short, upturned, entirely green 
feathers, springing from the end of a small spot of red 
which occupies the centre of the forehead. In N. cornu- 
fus the two long crest-feathers rise from the centre of the 
broad red cap which covers the whol® top of the head. 
Besides this difference the former bird does not present 
the broad orange nuchal collar which osnaments JN. 
cornutus, and exhibits only the faintest trace of orange 
on the rump. 

The small island of Uvéa, one of the Loyalty group, 
to which the new species is confined, consists, as Mr. 
Layard telis-us, of a series of small islets joined together 
-by a connecting reef with a lagoon in the centre. It is 
very singular that this distinct form should be found only 


in:so restricted a locality, while its near relative, the | 


“Horned Parrot ” of Cook, appears to be distributed all 
over the large island of New Caledonia. 





THE ELECTRIC LIGHT AT THE SAVOY 
: THEATRE: 


R. D’OYLY CARTE, having determined to light 

the Savoy Theatre by the Swan incandescence 
electric light, intrusted the work of installation to Messrs. 
Siemens Brothers and Co. The theatre is lighted by no 
less than 1194 Swan lights of the improved form intro- 


duced by Mr. C. H. Gimingham, of the Swan United | 


Electric Light Company. Of these 1194 electric lights, 


the auditorium is lighted by 150 lamps attached in groups | 


of three, supported on threefold brackets projecting from 


the different tiers and balconies, each lamp being inclosed | 


within a ground, or opaloid, shade, by which arrangement 


a soft and pleasant light is produced. These bracket ' 
lamp-holders have been designed and constructed by , 


Messrs. Faraday and Son, of Berners Street, London. 
Two hundred ani twenty lamps are employed for the 
illumination of the numerous dressing-rooms, corri- 
dors, and passages belonging to the theatre, while no 
less than 824 Swan lamps are employed for the lighting 
of the stage. 
The stage lightssare distributed as follows :-— 


6 rows of 100 lamps each above the stage , 600 
I ay 60 3 . 2 f 39 60 
4 a 14 D fd upright 56 
2 ” 18 i Mo 36 
5 i 10 ss ground lights 50 
2 ” it ” ” 22 
pt baa 824 


In addition to the above-mentioned lights within the 
theatre, there are eight pilot lights in the engine-room, 
which, being in these circuit with some of the lights 
in the theatre, serve the purpose not only of illuminating 
the machinery, but also of indicating to the engineer in 
charge of the machines, by the changing of their illu- 
minating power, when the lights in the building areturned 
up or down. 

The lamps are at present worked in parallel circuit im 
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| six groups, five of Which comprise. 209 lamps each, and 


the sixth 202 lımps. The current of each group is pros 

duced by one of Messys. Siemens Brothers. and Co?s 

W, alternate current machines, the field magnets of 

which are excited by a separate dynamo electric machine.) 

of the Siemens type, known" as D,. The machines and: 

engines are fixed in a sh&d erected on a piece of waste | 

land adjacent to the Victoria Embankment, the current 

being conveyed to the theatre by means of insulated 

cables laid underground, cre 
The six alternate or W, machines fre drivan at a speed 

of 700 revolutions per minute, and the six exciting or Dy 

machines at 11§0 revolutions, by three steam-engines,. 

that is to say,a portablg 20-horse engine by Garrett, a 

12-horse power portable by Marshall, and a 20-horsé 

semi-portable engine by Robey, but the power actually. 

utilised, as measured by a ‘von Hefner Altew@ek” 

dynanometer, is bajween 120 and 130 horse-power. We 

must not, however, omit to state thgt, in addition to the’ 

six pairs of machines for working the 120# incandescent. 

lamps, there is also a D, Siemens dynamo machine for. 

producing the powerful arc electric light su8pended out- 

side the theatre, and over the principal entrance In. i. 

Beaufort Buildings, and that the power to drive this > 

| machine is included in the above-mentioned horse-power 

| employed, as wel. as that necessary for driving the shunt 

| machine used to charge the secondary, batteries for the 

| fairy lamps. Poo 

H 

| 

| 
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The most interesting feature, however, fronya scientific . 

| point of view, of this most interesting installation, is the 
method by which the lights in all parts of the establish- 

| ment are under control, for any of the series of lights can 

| in an instant be turned up to their full power or gradually 

| lowered toa dull red heat as easily as if they were gas 
lamps, by the simple turning of a small handle. There. 

_ are six of these regulating handles, corresponding to the 

| number of the machines and circuits—arranged ‘side. b 

| side against the wall of a small room on the left of the sta 

è 

| 









and each handle being a six-way switch, can, by chrowiie 
into its corresponding magnet-circuit greater or less. 
resistance (according to its six stages), lessen or increase. 
| the strength of the current passing through the lamps. by 
as many grades. The special interest of this part of the 
installation, however, is the fact thgt the turning down of. 
the lights is accompanied by a corresponding saving of... 
‘motive power ia the engine, for the variable resistance 
which is controlled by the regulators is not thrown. into 
the external or lamp circuit of the alternate current 
_ machines, but into the circuit by which their field magnets 

are excited. i 
| The fittings of the lamps in the passages, staircases, 
&c., have, up to the present, been of a temporary nature, 
but, as the electric lighting has worked to the entire 
satisfaction of all concerned, these temporary fittings will 
now be replaced by permanent brackets, quite indepen-. 
dent of the gas brackets. 

All risk of fire is avoided by the leading wires being, 
thoroughly insulated, and small pieces of lead wire being 
inserted into the circuit wherever a branch wire leaves the 
-mains, These “safety-pieces” of lead are chosen of such 
. size that they wil? melt before the conductors themselves 

become sufficiently heated to cause any danger, and by 
their melting the current is at once interrupted. 

The small lamps worn by the fairies, and which have 
been specially made by the Swan United Electric Light 
Company, are rendered incandescagt by the. current 
produced from a small “secondary” battery, which is i 
agarried on the back like a small knapsack. These secon: 
dary batteries have been made by Messrs. Siemens 
Brothers and Coa. on a new plan, and are charged by a 
shunt-wound Siemeng’ dynamo in the engine-shed. Each. 
battery is provided weth a switch, by means of which the 
light can be turned on or off by the wearer at pleasure. o o o) 

The system of electric lighting has now been working 
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at this theatre for about a year and’! half without any 
accidents, and has proved to possess many advaņtages 
over gas as applied to the illumination of buildings of 
this description, Not the least amdhgst these are the total 
absence of heat and vitiated air in the house, and the 
length of time during which “the decorations will retain 
their freshness and colour instead of becoming quickly 
faded and tarnished, as would be the case were the ald 
system of gas adopted. 





ON THE NATURE OF INHIBITION, AND THE 
: ACTION OF DRUGS UPON IT 


Y inhibition we mean the arr¥st of the functions of a 
structure or organ, by the action upon it of another, 
whilg its power to execute those functions is still retained, 
and can be manifested as soon as the restraining power is 
removed. s ` 

It is thus djstingufshed from paralysis, in which the 
function is abolished, and not merely restrained. 

Inhibition gs cne of the most perplexing problems in 
physiology, and we have at present no satisfactory hypo- 
thesis regarding ıt. It plays, however, such a very im- 
portant part in pharmacology, that we cannot pass it 

- over; and as it is tliugh the action of drugs upon the 
various functions of the body that we have already 
arrived at acknowledge of inhibitory actions, which would 
otherwise have been impossible—as, in fact, pharma- 
cology has here quite outstripped physiology—we are 
obliged to enter into some hypothetical considerations, in 
order to be able to form some kind of idea regarding the 
mode of action of many drugs. 

Hypotheses serve as “pegs on which to hang facts,” 
and by their aid the isolated facts which few memories 
could carry may begrranged, and their relation to each 
more readily perceived. A hypothesis serves also as a 

~guide for further experiments, by which it may be either 
disproved or supported, Should facts be against it, so 
much the worse for the hypothesis; it must be discarded, 
and another tried in its place; but if facts agree with it 
we-obtain a means of predicting phenomena, and make 
another step in knowledge. Like other useful things, 
hypotheses are not without danger, and sometimes do 
harm by satisfying péBple and stopping further inquiry. 
Thus Sultzer noticed the peculiar taste produced by the 
contact of two dissimilar metals with eachother and with 
the tongue forty years‘ before Galvani; but at that time 
the doctrine of vibrations was employed to explain all 
natural phenomena, and he concluded that some pecu- 
liar vibration occurred frem the contact of the metals, 
which produced the peculiar sensation on the tongue. All 
the world were satisfied with the explanation, and thus a 
prominent fact slept in obscurity from the time of Sultzer 
to that of Galvani, no further attempts being made to 
deteimine the nature of the vibrations or the laws which 
governed them.’ Yet in their proper place hypotheses are 
most useful, and but for the hypothesis that hght, heat, 
and sound are due to waves, our knowledge of their phe- 
nomena would be much less than 1t is. 

The cases of inhibition, as we may térm them, which 
we meet with in the study of physics, are the production 
of complete silence by the interference of two sounds, 
and of darkness by the interference of two rays of light. 

When two sounds or two rays of light are combined, 
so that the crests of the waves of which they consist coin- 
cide, the sound becomes louder and the light brighter. If 
they are thrown together, so that the crests of the waves 
in the one sound or ray comcide with the sinuses or 


i 


hollows of the other, they completely counteratt each. 


other, and silence or darkness is produced. 

When the waves are of different thythms, the crests 
and hollows of the two sounds or ray$, which at one time 
coincide, will gradually imterfere, and again ‘gradually 


I Ree's Cyclopedia. Article “ Galvanism.” 
7 ° 
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coincide, so that rhythmical alternations ,of loud sound 
and silence, of bright light and darkness, are produced. 

A good exaniple of interference or physical inhibition, and 
one that affords an illustration well suited to our purpose, 
is that of Newton’s rings, When a lens of small curvature 
is placed on a plane surface of glass, a series of rings is 
observed, starting from the centre.of the lens and fassing 
concentrically outwards. If monochromatic light is used, 
such as pure yellow light, pure red hight, &c., these rings 
are alternately bright and dark; but if white light is 
used, they appear as a number of circular bands of dif- 
ferent rainbow colours. The cause of these rings is, that 
though the surface of the lens appears to the eye to be in 
contact with the plate of glass over a considerable area, 
it is not really so; avery fine film of air of varying thick- 
ness being interposed between them. 








Fic. 1 —A very diagrammatic representation of interference in Newton’s 
rings. 


When a ray of hght passes through the lens on to the 
glass, part of itis reflected back from the lower surface of 
the lens, and part of it from the upper surface of the glass 
plate. Between those two points there ıs a very minute 
film of air: one ray has therefore to travel somewhat 
Jurther than the other, The distance which it has to 
travel is only through the extremely thin layer of airlying 
between the surface of the Jens and the glass and back 
again ; but this distance at some places 1s just sufficient 
to throw the waves in the one beam half a wave-length 
behind those in the other, and to produce darkness by 
their interference. 

As we recede from the point of most complete contact 
between the lens and the glass, the thickness of air in- 
creases, the ray has somewhat further to travel, and the 
distance is then just sufficient to throw it a whole wave- 
length bebind the other ray; no interference 1s produced, 
and we get a ring of bright light. 

Further outwards the increased thickness of the film of 
air is again sufficient to throw one ray a wave-length and 
a half behind its fellow; mterference is again produced, 
and darkness is the result. 

With rays, then, of one colour, or of one wave-length, 
we get alternately light and darkness by interference. 

But it is evident that the extra distance which the 
waves have to travel ir. order to produce interference will 
not be the same for long and short waves; and thus ‘it is 
found that when white hght, which contains rays of diffe- 
rent wave-lengths, is uled, the rings, instead of being 
alternately light and dark, are coloured. 

The very distance which was sufficient to throw the 
red rays half a wave-length behind the other, and to pro- 
duce interference, will throg, let us say, the violet rays a 
whole, wave-length behind, and thus there will be no 
interference and vice versd, the distance which causes 
interference of the violet rays does not cause interference 
of the red, and so on with other colours. 

Thus the spaces which would have been perfectly datk 
when rays of pure red or pure violet, or more correctly 
ultra-violet, were used, would be filled up by the other if 
used together, and when white light is used, the various 
waves interfere at different placeg,imd"so we get a series 
of rainbow colours. 

The extra distance which one beam has to travel” 
in order to produce inteiference with another is 7of 
absoluté, but relative to the wave-length. This relation 
differs for @fferent wave-lengths, and therefore if the 
relative distances remain constant, the effect of the beams 
or each other will vary if their wave-lengths be changed. 

It is obvious that if both the wave-lengths and the 
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distances they have to travel remain the same, the effect 
of the beams on each other will be altered by any change 
in their rate of travel such as would be effected by 
altering the media through which they pass. ` 
This-is a most important point in regard to the kypo- 


a) x 
crest Suceeeding gfe trough, and thus double its magni- 
tudednstead of destroying it. ` 7 
We see, then, that tthder the conditions we have sup- 
posed either increaSe or diminution- in the rapidity of 
their transmission may cogvert the interference of waves -~ 


thesis:of the causation of inhibition by interference of | into more or less compjete coincidence, and the effect of 


vibrati®ns in the nervous system. It may therefore be 
useful to‘illustrate this further, and probably it could not 


` be done better than by using, with a little modification, 


the example given by Sir J. Herschel in his article on 
Light in the Encyclopedia Metropolitana, ‘“ Let R bea 
reservair of water, from which the channels A and B pro- 


B 





Fic, 2,——Diagram to illustrate Sir J Herschel’s observations on interference, 
Adapted from his article on “Absorption of Light,” Phil, Mag. 1883, 
P. 405+ g 


ceed, to.join each other at P; they are supposed to be equal 
in every respect except that Bis longer than `A. If a wave 
from the reservoir enters the openings of A and B at the 
same time and travels at the same rate along them, the 
wave which passes through a will reach P sooner than 
the one-which passes through B, so that the water at that 
point will be agitated by two waves in succession. ‘But 
let the original cause of undulation be continually 
repeated so as to produce an indefinite series of equal 
and similar waves, Then if the difference of lengths of 
the two-canals A and B be just equal to half the interval 
between the summits of two consecutive waves, it is evi- 
dent that when the summit of any wavé propagated along 
A has reached the point of intersection P, the depression 
between two consecutive summits (viz. that corre- 
sponding to the wave propagated along a and that of the 
wave immediately preceding it) will arrive at the inter-. 
section P by.the course B. Thus in virtue of the wave 
along A:the water will be raised as much above its natural 
level as-it will be depressed below it by that along B. Its 
level will therefore be unchanged. Now as the wave 
propagated along A passes the intersection P, it subsides 
from its'maximum by precisely the same gradations as 
that along B, passing it with equal velocity, rises from its 
minimum, so that the level will be preserved at the point 
of intersection P undisturbed eso long as the original 
cause of undulation continues to act regularly.) So soon 
as it ceases, how@ver, the last’half-wave which runs along 
B will kave no corresponding portion .of a wave along a 
to interfere with, and will therefore create a single 
fluctuation at the point of coftcourse P.” 

It is obvious that if everything else remains the same, 
the effect which the waves have upon each other at P will 
be altered if the rate at which they travel is increased or 
diminished. æ na 

The more the speed is increased the less effect com- 
paratively will the greater length of B have in retarding the 
wave which flows along it, so that its crest will no longer 
coincide with the #ceugh or sinus of the waves in A, but 
will, on the contrary, cofncide more nearly with the crest 


-*of one of the waves in A. 


The more the speed is diminished, the niore will the 
wave in.B lag behind that in a, so that its crests instead 
of coinciding with the trough between two grests of the 
waves from A will gradually come to coincide with the 


* This actually happens in the harbour of Batsha, into which the wives 
pass from the open sea through two channels of unequal length, 
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“the two waves may thus be doubled instead of neutralised 


by their superposition. et 
‘Tle alteration which is produced in the mutual effect _ 
of two waves by increase or dimigution of. their rate of 
transmission along channels of constant length supplies 
us: I think with a test by which we may ascertain the 


truth of the hypothesis that inhibitory phenomena in the _” 


-animal body are due tê interference. For if it be true 


we ought to find that a nerve which produces inhibitory 
phenomena when excited unđer normal conditions will 
gradually lose this power when the rate of transfnfssion 
along it is increased or diminished, as, for example, by 
the influence of heat or cold, andewill gradually acquire 
an exactly contrary or stimulating action.” This, I think, 
is shown to be the case by our experimental data so far 
as they go. . i . 

Several authars have pointed out the analogy: between 
inhibitory phenomena in the animal body and the effects 
of interference of waves of light or@eund. This has been , 
done with special precision by Bernard! and Romanes,? 
The tendency to do away with the idea of digtinct inhibi- - 
tory centres is gradually spreading, but hitherto no attempt ° 
has been made to bring all the phenomena°of inhibition . 
under one general rule or to explain the mode in which 
they are affected by the action of drugs. The object of the 
present paper is to gather together some instances of inhi- 
bition which we fiad in the body, and to see whether by 
the theory of interference it is not possible to explafn 
both the curiously perplexing exceptions which we meet.‘ 
with in physiological experiments, and the still more ~ 
perplexing action of drugs on inhibitory phenomena. . 

One of the most striking examples of reflex action and 
of inhibition, is the effect of a slight touch or touches, and 
of firm pressure upon the palms of the hands, the soles of - 
the feet, or the axilla, and in some persons also the 
knees. In many persons a very slight touch or succes- , 
sion of touches upon these parts is sufficient to throw first 
the respiratory muscles, and th@n the whole body into ` 
violent convulsions. Indeed, it is stated that during the 
persecution of” the Albigenses by Simon de Montfort,” 
several people weie tortured to death by tickling the 
soles of their feet with a feather. The stimulus here 
applied, and the. consequences it produces, appear to be 
out of all proportion to one another; the stimulus being. 
almost infinitesimal, and the consequences enormous. i 

In the case of Newton’s rings. it might be possible with - 
much trouble to throw a different beam into such a con- ` 
dition that it would interfere with one of the beams in _ 
the rings and produce darkness, but in the rings-a ~ 
similar effect is produced in a very much simpler way by 
alteration of part of the same beam. A similar occur- 
rence is, to be observed fn the inhibition of the reflex. 
action on tickling. i ‘ ae, 

By a very powerful effort of the will we may completely . 
arrest the reflex movement which would otherwise occur, 
and allow the limb to remain perfectly passive.: But'the ‘ 
same effect is produced in a much simpler way by apply- 
ing a firm pressure instead of a slight touch, The firm 
pressure neutralises the effect of the touch in regard to 
motion, and not only are no refléx convulsive actions 
produced, but no tendency whatever to them is felt. Tz 

But while the pressure has neutralised the tendency to- 
motiorf, and has altered the character of the sensation, it 
has not neutralised sensation. On the contrary, it has 
rendered it mare Gefinite, so that one can distinguish 
with much greater®certainty the particular point of the” 


1 Bernard, La Chaleur Animale, Paris, 1876, p. 371. . 
, 2 Romanes, Phil. Trans, 1877, P. 730. 
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surface which has been touched. _ Incréased_ pressufe has 
thus inhibited motion but increased sensation. _ e 

„In a paper on “Inhibition, peripheral and central,” 
which I wrote in the West Riding Asylim Reports in 
1874, I tried to explain these phenomena in.the following 
manner : “It appears to me to bẹ in all probability due 
to there being two Sets of ganglia in the cord itself, one 

. motor and one inhibitory. The motor is more readily 
excited than the inhibitory, and causes violent move- 
ments, which.the inhybitory centres of the brain cannot 
restrain withut the greatest difficulty, though they are 
readily’controlled by the inhibitory ganglia in the spinal 
cord. A slight titillation excites the motor, but not the 


5, inhibitory spinal ganglia ; a stro®ger pressure stimulates 


the inhibitory. centres also, and thus arrests-the move- 
ments without any action *being required on the part of 
the inhYbitory centres in the brain. "We may try to ex- 
plain this, by supposing that there are*two distinct sets 
of nerves proceedingefrom the skin to the cord, one 
“of them having-the power to excite inhibitory, and the 
other to excitg motor centres. Further, we must suppose 
“that these sets of fibres are endued with different degrees 
of- excitability, the motorial ones being stimulated by a 


“slight touch, but the inhibitory ones only by a stronger” 


impression. ; br) 





bk o rads i 
“This is represented in Fig. 3, where s is the skin; a, 
the fibres proceeding from. ıt to the motor ganglion, w# 
and e, those going to the inhibitory ganglion, 1; z is the 
fibre by which 1 arrests the action of m, andz that by 
which the brain exerts a similar action. The different 
‘fibres by which w acts on the muscles have not been 
introduced into the diagram. 





Fic, 4. 


“This hypothesis, however, is a very clumsy one, and 
we explain the facts quite as well by supposing that there 
“is only one set of afferent nerves (a, Fig. 4) from the 
skin to the cord, which transmig a slight impression only 
to the motor ganglia, #z, but convey a stronger one along 
@ to the inhibitory ganglia 1, also, which then react 
through z upon the motor ones. This latter supposition 
renders intelligible the fact that it is only when some- 
thing is drawn quickly and lightly across the skin, so as 
to make a slight and transient’ :mpression on the ends af 
many sensory nerves, that tickling is felt. If the pressure’ 
on the-skin is heavier,or if the motion over it is slow, the 
effect is quite different, and this is just what we might 
expect if a short and slight impression travels only to the 
“motor ganglia, and a stronger or more lasting one goes to 
the inhibitory beyond them.” à 
- These diagrams themselves are suggestive of interfer- 


. ence ; but I did not in that paper say anything regarding 


it, contenting myself only with the term inhibition. One 
reason that prevented me from considering inhibition in 
animals as corresponding closely to the interference of 
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light, was that the rapidity of transmissien' of nervous 
impulses was differently given by different observers, and 
indeed, according to Munk, it varies along the course of 
the same nerve.? : 

Uffless the rate of transmission'of impulses is constant, 
one cannot expect interference to produce inhibition. But 
in his observations on Medusæ, Mr. Romanes found that 
when' the circumference of the bell in a medusa was cut 
into a long spiral strip, leaving only the centre of the bell 
uninjured, stimuli applied to the extreme end of the strip 
passed along it, and weré delivered to the centre of the 
bell, just as if they had been applied to the central part 
itself—all passing at the same rate they did not interfere 
with one another. But when the strip was pressed upon 


or stretched, the passage of impulses was interfered with. - 


This seems to show that the rate of transmission of a 
stimulus along a conducting structure is a definite one, 
provided the structyre remain under the same conditions, 
But still more instructive on ‘this point are the experi- 
ments with the Ton-inductorium, invented -by my friend 
Prof. Hugo Kronecker. Other observers have found that 


when a muscle is irritated by an interrupted current . 


applied to its nerve, the tetanic contraction into which it 
would be thrown by twenty interruptions per second 
ceased when the interruptions became as frequent as 250 
per second. By using an interrupted current induced by 
the vibrations of a magnetic rod, ‘which gave out a 
definite tone, Kronecker and Stirling were able to throw 
the muscle into tetanus with no less than 22,000 inter- 
ruptions per second. This success is probably to be 
attributed to the regularity and equality of the stimuli 
applied by Kronecker’s method, while the fact that their 
predecessors got no tetanus with more than 250 inter- 
ruptions per second is probably due to interference of the 
stimuli they applied.? Kronecker’s observations show, I 
think, how definite must be the rate of transmission of 
stimuli alorg a nerve so long as it remains under the 
same conditions and give us a basis for extending the 
theory of interference from waves of light and sound to 
vibrations in nervous and muscular tissues.’ 

We are justified, I think, by these experiments in con- 
sidering that interference may occur in the nervous 
system, and that one part may exercise an interfering or 
inhibitory effect upon the other, which is constant under 
normal conditions, but will be modified when these condi- 
tions are altered. s 

Let us now try to apply this hypothesis to the reflex 
action which we have just been discussing. ’ 





7 " Fie. 5. 


Let s$, s’ and s” be three sensory-cells in the spinal 
‘cord, M, M’ and M” motor cells, seand s’ sensory nerves, 
and m: wi’ motor nerves, SB if a sensory and MB a 


® Archiv. f. Anat. u. Physiol. 1860, p. 798. ou , 

2 It mustebe borne in mind, however, that the overtones of such a vibrat- 
ing rod are in thegatio of , 372, 5, &c., and not in that of 7, 2%, 4%, like 
those of a vibratily string or pipe. Quincke (Poggendorff’s Annalen, 1866, 
vol, viii. p. 182) failed to silense the sounds of such a rod by means of an 
interference apparatus. : 

3 Pide Hermann’s Handbuch d. Physiol. Bd. i. Th. i p. 44, ‘and Bd. 
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motor cell inthe brain. When s is stimulated by a 
slight touch, the stimulus is transmitted up to 8, thence 
to M, and down mt to muscles, thus causing reflex con- 
traction. 
touches are made over a limited surface, as in ticHling, 
because then § and s'are both stimulated, and more 
. motor Ympulses are produced, But when harder pressure 
is made on s.the stimulus, instead of being confined 
to S, is transmitted to s’ and thence to M, as-well as 
direct from sto M. Thus two impulses are sent to M, 
which, starting at the same time from s, have had a 
different length to travel’round. This different length, 
we suppose, is just sufficient to.allow the impulses to 
interfere with one another in M and thus destroy each 
other’s action in regard to motion. When v is also irri- 
tated at the same time as s$, the same interference is pro- 
duced by a stimulus passing from s’ to-$”, and then to M’. 
But at the same time that the relation of S S” to M and 
M' is such as to produce interfererice and inhibition in 
regard to motor impulses, the relation to each other is 
such that the impulses mutually strengthen one another 
on their way up to the brain, and thus the sensation 
which we perceive on firm pressure is more definite and 
better localised. 

On this hypothesis.each successive layer ‘of. sensory 
and motor cells in the spinal cord may have several 
different functions : (1) Each cell may exercise its own 
sensory or motor functions in relation to the sensory 
or motor nerves connected with it; (2) it may exercise 
‘an inhibitory- function on the sensory and-motor cells 
above or below it, and also on other sensory or motor 

~ cells on the same plane with itself ; (3) it may have a 
stimulating function on other cells above, below,’ or on 
the same plane as itself, increasing instead of abolishing 
their action. 


The effect that any sensory or-motor cell produces when ` 


stimulated is not determined then simply by the proger- 
al of the cell itself, but by its Fares to other cells or 
res. 

Motion, sensation, inhibition, or stimulation are. not 
positive, but simply relative terms, and stimulating or 
inhibitory functions may be exercised by the same cell 
according to the relation which subsists between ‘the 

-~ wave-lengths of the impulses travelling to or from it, the 
distance over which they travel, and the rapidity ‘with 
which they are propagated. 

T. LAUDER BRUNTON 


od . (To be continued.) 





NOTES Sni 


M, JANSSEN was present at the, sitting of the Academy of, 


Sciences on Monday, for the last time before his departure from 
Paris. He is very®busy preparing his apparatus. 


+ BARON NORDENSKJOLD so very carefully considers every step 
he takes that we may be sure gue has satisfactory reasons for 
claiming the reward of 25,000 guilders (about 2000/.) offered 
by the Dutch three centuries ago to the discoverer of the 
North-east Passage, Some surprise is expressed at the Baron’s 
chiming a rgivard which lapse of time may be considered as 
having rendered obsolete. At the time it was offered the North- 
east Passage was regarded ‘as a sea-route of the highest com- 
mercial importance, though this idea has been long exploded. 
Still to some extenf*Baron, Nordenskjold has shown that the old 

, conception was not without justification, and although the pas- 
sagé is now of no value as a route to China and India, still the 
Swedish explorer has proved that as a trade-route it may be 
rendered of considerable value. Moreover ashe is so dis- 
interésted, ardent, and successful a pioneer of sence, we should 


-- be glad if the Dutch Government cheerfully admitted the clgiin, 


It may be remembered that the much larger reward offered by 


” ; z 
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This is increased when a number, of slight’ 
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aa, Fe 
our otn Govermngnt to the discoverer of the North Pole was 
withdrawn many years ago. : i 


AT the last meeting of the Royal Swedish Gaus 
Society, on the proposal of Baron Nordenskjold, the greatest 
honour at the disposal of¢he Socjety, the Vega gold medal, was 
conferred on Mr. Stanley. The medal, struck i» memoriam of 
the Vega expedition ‘*for geographical discovery,” has only been 
twice before conferred—viz, in 1881, on Baron Nordenskjold, . 
and in 1882, on Capt. Palander. . 


- In 1880 the Belgian Academy proposed, as a pfize-subject, 
the relations between physjcal and chemical properties of simple 
and compound bodies (completion of the knowledge of these by 
new experimeiits), The prize (a gald medal valued at 1000 francs) 
has been awarded to M. De Heen, engineer at Louvajne His 
memoir is an extension of one previously sent in, which gained 
high approbation for original work ang results, but was thought 
badly- proportioned, so that the subject was fe-proposed. ‘The 
work is in five sections, dealing successively with specific heats, 
dilatability of solids and liquids by heat, changes of state in rela- 
tion to chemical composition, capillarity, and (here without 
original yesearches) molécular volumes, refraction, spectral analy- 
sis, and absorkent power of bodies foPheat. The ample résumé 
M. Spring gives of this memoir (Bull. Belg. Acad. No, 12) 
indicates matter that must be of much interest anti-value to the’ ’ 
physicist and the chemist, ° ’ 


PERHAPS never in the history of science, the Lencef says, has ` 
a distinguished career equalled in its length that of M. Chevreul, 
whose name is best known in this country in connection with his” 
investigations on colour; and it is probably altogether unique - 
for a savant to be able, at one of the most distinguished scientific 
societies in the world, to refer to remarks which he made before . 
the same society more than seventy years previously. A few 
days ago M, Chevreul made a communication’ to the Académie 
des Sciences, and at its close he observed : ‘* Moreover, gentle- ` 
men, the observation is not a new one to me. I had'the honour. 
to mention it here, at the meeting of the Académie des Sciences, 
on the roth af May, 1812”! ; 2 ©, ° 


v 
P e. -~ ‘ we 
THE death is announced of the Silesian botanist, Herr Johann 
Spatzier, aged seventy-seven ; also of Herr Josef Knorlein, the 
entomologist, at Linz, on February 12, aged seventy-seven. 


Mount ETNA is very active and ejects red-hot lava, At 
night the glare is constantly ae A violents sWock occurred 
on February 15. ' 


We find m the last number of. the Tevestia of the Russian 
Geographical Society a note, by Prof. Lenz, ow the cosmical 
dust collected by M. Marx at the meteorological station of 
Veniseigk. After having vainly searched for traces of cosmical 
matter, as he was advised to do by Baron Nordenskjold, he dis- 
covered it finally on October%r, 188r. The wind was blowing 
in the evening with great force from the west, and during“ the 
night it turned itto a strong gale, with some snow and rain. 
When M. Marx measured next morning the amount of water in’ 
his pluviometer, he remarked that it had a considerable quantity 
of suspended matter of a brick-red colour. After careful analysis 
‘this natter proved to consist of iron, nickel, and cobalt. Prof. 
Lenz does not doubt that the red dust.feund by M. Marx had a 
cosmical origin, and points out that it ‘was observed on a day 
very pear to the appearance of the November meteors. 


AT Monday's meeting of the Paris Academy of Sciences, 
M. Tresca read a paper full of facts on the experiments 
tried at the Gare dw Nord, Deducting certain work for the 
mechanical transmission to the generator, the result was 42 per 
cent, of energy conveyed instead of 35 per cent. with.a smaller , 
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velocity, but without deducting this work ak alteration was very 


. rection of each aneroid changes slowly but continuously, so that - 
slight, 33 per cent, instead of 32 per cent. . 


‘an uncontrolled aneroid has no value at all ; but would it not be 
possible to control it, say every fortnight, by means of a hypso- 
thermometer—a most reliable instrument if the observer follows 
the advice of Dr. Wild—and, after having boiled’ the water, 
leave the thermometer to cool, and make use only of @ second 
reading, which is made when boiling the water for a second 
time. The observations of Dr. Wild, repeated by M. Krapotkin 
at the St. Petersburg Physical Observatory on five hypsothermo- 
meters taken from an optician’s shop, proved that they were most - 
reliable if the-above-mentioned precaution were used. Might 

‘it not be useful’ to repeat these observations on hypsothermo- 
meters on a larger scale, in order to ascertain the degree of ` 
accuracy that might be expected from these instruments, which 
highly recommend themselves to travellers, and especially for 
small meteorological, stations, by their portability, ? ” 


















THE second annual general meeting of the members of the 
London Sanitary Protection Association was’ held on Saturday 
at the rooms of the Society of” Arts, under the presidency of 

‘+ Prof. Huxley. From the report of the council, presented to 

the meeting, it appeared that 368 new members had joined the 

` Association during the year, and there was a total of 533 

members, The total ngmber of houses inspected was 362, and 

im the greater number of these serious errors in the sanitary 

arrangements of the houses were found and corrected.- Twenty- 

. one of them, or 6 per cent., werg found to have the drains 

choked up, and no communication whatever with the sewer; all 

_ the foul matter sent down thesinks and soil-pipes simply soaking 

into “the ground under the basement of the houses. In 117 

i houses, or 32 pet cent., the soil-pipes were found to be leaky,- 

allowing sewer-gas, andein many cases liquid sewage, to escape 

into the house.” Ih 137, or 37 per cent, the overflow pipes 

„>from the cisteyns were led direct into the drains or soil-prpes, 

allowing’ sewer gas to pass up them, and contaminate the water 

in the cisterns, and in most cases to pass freely into the house. 

In 263, or nearly three-fourths of the houses inspected, the 

“waste-pipes from bath$*and sinks were found to be led direct 

» . into the drain or soil-pipes, thus allowing the possibility of 

. sewer gas paSsing passing up them instead of being led outside 

the house, ané made to discharge over trapped gullies in the 

open air as’ they should be. Prof. Huxley moved the adoption 

of the report, and stated that he had_found himself unable 

longer to act as president of the association, owing to the in- 

ı creasing demands upon his time and energies, He was glad 

however to say that the Duke of Argyll had consented to succeed 

him in that post. The second annual meeting of the Sanitary 

Assurance Association was held at the office, Argyll Place, 

Regent Street, W., on Thursday, In the absence of Sir Joseph 

Fayrer, Prof. T. Hayter -Lewis, F.R.1.B.A., was elected to | 

preside. The secretary read-the report of the council for the 

year 1882, from which it appeared that the inspection of 

` houses, supervision of work, and issue of certificates had been 

~ continued on the plan initiated by the association in 1881. The 

financial statement showet that considerable progress had been 

made since the issue of the first report. The increase during 
"1882 had been nearly double that of 1881, 


PART 2 of vol. ii. of “The Encyclopsdic Dictionary,” pub-° 

` lished. by Nessrs, Cassell, extends to the word Destructionist. 

The présent instalment seems quite up to the standard of those 

-already published, though for a work of such extent we think the 

` account of the corona of the sun inadequate. On the other hand, 

to illustrate the term Darwinism, we have half a column 
“biography of Charles Darwin. 


‘ 


AN avalanche, or ratker a landslip, took place at Gudvang- 
soren, in the gemote and narrow Nero valley, in Norway, at 
the end of January last. The quantities of earth and stone ` 
precipitated into the valley destroyed several farms, and killed 
two women. Landslips have previously occurred in this 
valley. i a 


` 


Tr is remarkable that a disease like leprosy should flourish in 
Norway. -From the returns just published this appears however 
‘to be the case, although we are happy to say that the number of 
afflicted is decreasing. At the end of 1875 there were 2008 
patients reported in the country. At the end of 1880 the number 
had fallen to 1582. The disease is stated-to be due to the con- 
sumption of food in an unwholesome condition, particularly fish, 
and also to uncleanliness. 


On February §, at 6.45 p.m., a meteor of unusual.size and 
appearance was observed near Arvika, in Sweden. An ob- 
server who happened at the time to be passing a lake—Glas- 
fjorden—states that he first, observed the meteor high on the 
‘horizon, going from south-east to north-west, when, after about 
eighteen'seconds, it suddenly changed its course to south-east, 
During its progress to narth-west, calculated at eighteen seconds, 
the meteor made several digressio s from its plane, while its size 
varied from that of an ordinary star to that, of the sun, sometimes 
emitting a white, at others a yellow light, and at times dis- 
charging showers of sparks, At the point of changing its direc- 
tion, when it was so near the surface of the lake that its path 
was reflected therein, it possessed a distinct tail, and‘ with this 
adjunct it passed out of the range of sight in a south-easterly 
direction, after being observed for nearly fifty seconds. 


AT Iserlohn (Rhenish Prussia) the fall ofa meteorite’ was 
observed. by several persons on the evening of February 1. ‘Next 
morning the meteorite was found, having p&netrated deeply into” 
the hard-frozen soil of a neighbouring garden. Its weight is 
165 grammes, its size that of qgoose’s egg. The surface is ofa 
glistening black, and the point seems broken off. 


- THE last number of the Jzvestia of the East Siberian Geo- 
graphical Society, which has juss reached us, contains a letter 
from M. Yurgens, chief af the meteorological station at the 
mouth of the Lena. When leaving Yakutsk with his com- 
panions, Dr. Bunge and M. Eigner, he took’ with him, besides 
provisions for eighteen months, a wooden house 42 feet long 
and 21 feet wide, 40 cwts, of petroleum, two cows with a calf, 
plenty of hay, bricks, lime, and even moss and clay, as there is 
no clay in the delta of the Lena. As is unfortunately too often 
the: case with such epeditions, the barometers went out of 
order, and the observers found great difficulty in filling and 
boiling them again, so that the new meteorological sation at 


A NEW substance, remarkable for its intense sweetness, being 
much sweeter than cane-sugar, has been lately found by Dr. 
Fahlberg m the course of some investigations on «pal-tar deriva 
tives (Journ. Frank. Inst). He designates it benzoic sulphinide, 
or anhydrosulphamine benzoic acid, ` : 


` Mr. H. HEeaTucore STATHAM will give ‘the first of two 
lectures, at the Royal Institution,*on ‘ Music as a Form of 
Artistic Expression,” on Saturday, March 10, The subject -of 


Pine Í ; : 
Olekminsk has remained without a barometer. ` On this subject Prof, Tyndall’s discourse R aed ppa TS 16, is 

. a correspondent writes: ‘A new portale barometer would be Thoughts on Radiatior, ‘Theoretica a rachcas 
íeally an immense benefit for countries like Siberia, but in the | ` On Febrasty II, at 9.50 a.m., an earthquake was noticed at 
meantime would it not be advisable for second-rank meteoro- Sggeth (Hungary). It Iasted four seconds, It was also felt, in > 
logical stations to make use of.the aneroid? Of course the cor- | the Bosnian village of Looskrupa and its neighbourhood. 


° + . A & 
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` 


. - on April 15 next, ` . 
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“AN Electro-technical Exhibition will be opened at Konigsberg 


_ _ Tue additions to the Zoological Society's Gardens during the 
past week include two Common Marmosets (Hafgale jacchus) 
from Brazil; two Brazilian Caracaras (Polyborus brasiliensis) 
from Uruguay, presented by Mr. Donald F. Mackenzie ; a Rook 
(Corvus frugilegus), a Common Magpie (Pica caudata), British, 

“presented by Mr, C., L, Sutherland ; a Lump Fish (Cyclopterus 
lumpus), British Seas,, presented by Mr. -W. K. Stanley; a 
Bonnet Monkey (Macacus radiatus) from India, deposited ; a 


Humboldt’s Saki (Pithecia monachus) from: the Amazons, a` 


Squirrel Monkey (Chrysothrix sciurea) fom Guiaria, two Red- 
vented Bulbuls (Pycnonotus hemorrhous) from India, a Crested 
Black Eagle (Lopheactus occipitalis) from West Africa, a Cirl 
Bunting (Emberiza cirlus), British; purchased; a Zebu (Bos 
“indicus å), five Brown-tailed Gerbilles (Gerbillus erythrurus) 
bom in the Gardens, m g ig 





OUR ASTRONOMICAL COLUMN | 


CERASKI’s VARIABLE STAR, U CEPHEIL—On comparing Dr. 
Julius Schmidt's observations of this star in 1882, with minima 
determined by the same observer in ‘the autumn of 1880, there 
results a period of 2*49289 days, or 2d. 11h. 49m. 46s., on the 
assumption that it is regular or equable. 
a marked variation in the period, each successive period being 
5'25 seconds longer than the preceding one, The -following are 
the times of minima in March, which will be observable here :— 


O om A h m. h. m. 
March 2 ... 12 43 | March 12... 12 2} March 22 ... II 21 
J I2 22 17. ILM 27. I O 
. THE TOTAL SOLAR ECLIPSE OF 1901, MAY 17,—The énsuing 
return of the solar eclipse ın May next, for the observation of 
which this country with France and the United States have 
despatched observers to the Pacific, will take place on May 17, 
1go1, when the duration of totality will be even longer than in 
the present’year, and the part of our globe where observations 
will be most advantageously made will be rather more accessible 
than in the. approaching eclipse. The following are approxi- 
mate elements of the phenomenon :— 
G.M.T. of conjunction in R.A. 1901; May 17, 17h. 28m. 14s. 
Right ascension 54 15 36 


Moon’s hourly motion in R.A, 39 30 
Sws ` y A 2 29 
Moon’s declination 19-,1 34N. 
Sun’s » gas, pana 19 23 49N. > 
Moon’s hourly motion in decl. 5 14N. 
Sun’s p A Bar Sis o 34N. 
Moon’s horizontal parallax 60 57 
Sun’s yi z st 0.9 > 
Moon’s truesemi-diameter ... a.. 16 36°5 
Sun’s o «sys PER 15 48'9 


Hence the middle of the general eclipse occurs at 17h, 33m. 25s, 
G.M.T. _ The centr phase commences in longitude 39° 57’ È., 
latitude 27° 21’ S ; the eclipse is central and total with the sun 
on the meridian in longitude 97° o E., latitude 2° 7’ S., and 
“the: central phase ends in lon@itude 157° 8 E., latitude 
13° 0 S. If we calculate directly fora point in 100° 59’ E. and 


1° 14 S., which is close upon the central line and to the west’ 


coast of Sumatra, we find— 


h om. s ‘ 
Beginning ofetotality, May 18, at O 22 11 Local mean 
Ending ‘5 +3 o 28 35 time, 
- Hence the duration of total phase is 6m, 24s. The sun’s alti- 


tude is 68°, 


THE VARIABLE Srar, $ VIRGINIS.—This object, which 
varies between 5°7m, and 12°5m., appears to bave escaped ob- 
servation during the last few years. Prof, Schönfeld assigns a 
period, of 374 days, according to which, reckoning from his 
tabular maximum, the last would have occurred on Oct@ber 25, 
1882, and if the minimum falls about 119 days $efore maxi- 
mum, as stated by the Bonn astronomer, one will be due about, 


. , July 8. This star has an intense reddish-yellow light: its pogi- 


` tion for 1883 is in R.A, 13h. 26m. 54S., N.P.D. 96° 36’. 


al . 


Dr. Schmidt suspected , 





There is a suspiciga that another star in the vicinity varies 
through about two magnitudes, 8-10, Its place for 1883 is in - 
‘R.A. 13h. 24m. 26s., N.P.D. 98° 58.” 5 


THE BINARY STAR, 4 Cancri.--Among several orbits re- 
cently calculated for this star by Dr. H. Seeliger, in an interest- 
ing memoir communicated, to the Academy of Sciences at 
Vienna, the following is perhaps the most satisfactory :— 


Passage of Peri-astron ... uf 1870°393° 

Node Sede g ie > elim aie lake adie, Ae 71 32 

Node to Peri-astron on orbit , ..e II3 52 
‘Inclination tid otis ad, eee W 53 
Eccentricity ... 0... te Sie, tare 0°34327, ae 
Mean motion... geet eee — 58867 -~ 
Semi-axis major ; o”'8515 | 
Period ‘of revolution se gee cee e S GRISA 


This orbit gives for 1883'0, position 71°°1, distance 0°88 ; 
and for 1885°0, positipn 61°'4, distance 0”°93, ' 


a lita net 
eo 


GEOGRAPHICAL NOTES 


e 

As there seems to be some misunderstanding as to.the route ~ 
to be followed by Baron Nordenskjold in his Greenland Expe- 
dition, we may say that we have good reason to believe that - 
there is no intention. to proceed alongeskee west coast to Cape 
York. An attempt will certainly be made to add to our know- 
ledge of the old Danish se'tlements on the south and south-east _ 
coast, but the chief purpose of the expedition is tô further ex- 
plore the east coast, and to penetrate the interior. . Baron 


Nordenskjold will be accompanied by a complete sc entific staff ;- ~ 


but we believe he does not intend to divulge the details of ‘his 
plan till after the expedition sails. He has made a thorough 
study of all that is known of Greenland ; among’ other things 
he has published an elaborate investigation of the voyage of the 
‘Zeni. A Danish expedition, under Lieut. Holm, will also be 
sent to Greenland this year ; it will be away two years. 


THE Russian Geographical Society announces the early publi- 
cation of the following works which it has already received '— ' 


A large work, by M. Mayeff, being a statistical and economical '-~ 


description of the Khanate of Bokhara ; the report-of M.’Pola- 
koff on his explorations in Sakhalin, with several maps, including 
the eastern coast; and a work, by M. Adrianoff, on the anti- 
quities of the Altay and Sayan, with numerous drawings, These 
works will.be published in the Memoirs of the Society, but éach 
of them will appear separately, as son as printed, without 
awaiting the completion of a volume, as was formerly the case, -, 
which caused great delay in the appearance of interesting - 
papers., - ' ` i F i 
AT the last meeting of the Caucasian Geographical Society, 


y 


General Stebnitsky exhibited his new orographical map of Asia - 


Minor and adjacent countries. The map is based on measure- 
ments of heights of about 15300 places. Dr, Radde made a 
further communication on his great work, ‘‘ Ornis Caucasica,” 


which is the result of his many years’ travels in the.Caucasus, . . 


and of the description of the collection of the Tiflis Museum; 
which contains no less than 4000 specimens of birds, 


M, PoLAKOFF, who was sént by the Academy of Sciences for 
the exploration of Sakhalin Island and of the coasts of the” 
Pacific, spent last winter and spring at Taranka, in the Gulf of 
Patience, and has returned to Korsakovo with rich scientific 
collections. He will now begin the exploration of the coasts of 
Russian Manchuria? One part of his report has already reached 
the Geographical Society. : 

News has been received at the Paris Geographical Society 
that the French had reached the banks of the Niger, Colonel 
Desborde having been obliged to cut his way through the Bele- 
degou region. He fought a battle with the chief of Daba, after - 


_having crossed a stream called Baoulé. The victory was won by- 


artillery, and the chief of Daba was killed, as well as a large 
*mumber of his followers. 


THE Damsh Ministry received on February 24 a despatch 7 


“from their’ representagive in .St. Petersburg, to the effect * 
‘that the Samoyedes sent out to look for the Diywphna’ and 


the Varna, had return€d on January 6 to Liapine in the Obi - 
basin, and reported that ‘neither had they seen any vessel at - 
sea, nor heard of-any shipwrecked crew.” 


-March 1;.1883] T E 


sye nes 7 há $ x 


, NAT 


Aus 


è 


` In thé last part of the Bulletin of gprs Geographical 

Society for 1882, Dr. J- Montano describ& his exoursi’n into 

the interior and along the coast of Mindanao; Commander 

Galheni gives a detailed narration of*his mission to the Upper 

Niger and Segou; M. Aymonier de&cribes the result of his 

excursion to Central Cambodia; a paper by the late Dr, 

Crevaux gives the leading results“of his exploration of the Vary, 

Paron, Iga, and Yapura ; and M. Dufreuil de Rhms has a paper’ 
on the observations of the transits of Venus. 


-IN the new number (102) of the Zeitschrift of the Berlin Geo- 
graphical Society we have the usual annual systematic list of 
new works, papers, anf maps in all departments of geography 
published „during the past year, a list indispensable to geo- 
graphers, and which will be found useful by students of the 
many departments of science related to geography.. In the 
Verhandlungen (No. 1, for 1883) Prof. Foerster has a paper on 
the expeditions for the-observation of the recent transit of Venus, 
and Prof, Brauns a paper on the Island of Yezo; Interesting 
news from the various German expeditions in Africa will be 
found in Heft 4 of Band iii. of the Mittheikingen of the German 
African. Society, includimg a detailed account of Dr, Wissmann’s 
journey across tlfe continent, to which we referred last week. 
There are four letters from Herr Flegel on the progress of his 
Niger exploraffons, and several communicativns of great im- 
portance from the party stationed at Gonda, in East Africa, 
who are accumulating material of great value. They were 
arranging for a visit tọ Lake Moero according to the latest 
intelligence, id 

In a paper onthe Gulf Stream in the Bulletin of the American 
Geographica? Society (No. ii. 1882), Commander Bartlett gives 
some of the results of the examination of that current by the 
party in the Zake in the summer of 1881. 

THE principal paper in the February number of the Bollettino 
of the Italian Geographical Society is a narrative, with illustra- 
tions, by Lieut. Bove, of his mission to South America, 
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THE, OPENING OF THE FINSBURY 
= TECHNICAL COLLEGE 


XE have already given in our issue of February 1 (p. 318) a 
brief outline of the curriculum of study to be pursued at 


-the Finsbury Technical College, in our review of the programme 
- of instruction recently published. The new college was opened 


on Monday, February 19, with an address by Mr. Philip Magnus, 
the Principal ofthe College, and Director of the Institute, The 
address was delivered in the hall of the Cowper Street School, 
none of the lecture-roomsgof the new college being large enough 
for the purpose. There were present about 1200 persons, chiefly, 
artisans. Sir Frederick Bramwell occupied the,chair, and among 
those on the platform were Sir Sydney Waterlow, Dr, Siemens, 
Professors Roscoe, Abel, Carey Foster, Adams, Ayrton, Hunt- 


“ington, Armstrong, and Perry, Dr. Gladstone, Mr. H. T. 


"+ school for pupils entering between 


ood, Mra J. G. Fitch, Mr. Swire Smith, Mr. Matthey, Mr. 
Owen Roberts, Mr. John Watney, . - ; 

Mr, Magnus commenced by indicating some of the incorrect 
ideas still prevalent on the subject of technical education, 
He considered that any definition ought to be expressed in’ 


‘very wide- terms,> so as to be referable to the different 


kinds of training to which the term technical education applies, 
He hjmself proposed to call that education, traming, or instruc- 


* tion technical which had a direct reference to the career of the 


student who received it. Thus gonsidered, technical education 
was'no new thing, except in its reference to careers called into 
existence by recent developments of science. It was because the 
system of education to which we had been sdiccustomed was no 
longer the best preparation for actual work, and not because 
no relation hitherto existed between the boy’s training and the 
man’s career that such colleges were needed. The necessity of 
technical education he attributed to the invention of the’steam- 
engine and the breaking-up of the apprenticeship system, and the 
tide which was pushing it forward would not subside until it had 
influenced the educational institutions of the country from the 
primary schoal to the university. The Council had been guided, 
by the desire to supplement, and not to duplicate, existing edu- 
cational machinery. The college consisted really of a day 
he uges -of fourteen 


“and seventeen, and an evening school Tor apprentices, work- 


men, &c. - The former would give preparatory traimng 
to students for practical work in the factory or engineer’s 
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shop, and the evening department was intended to help those 
already at work to understand the principles underlying processes 
they saw exemplified in their daily work. The college was 
therefore a technical school of the third grade, and whilst the 
majority of the pupils would complete within it their instruction, 
some would proceed to the technical high school or central insti- 


tution in cowrse-of erection at South Kensington. -The collegé _ 


might claim-to represent a new grade of school. It was not an 
institution in which any particular trade would be taught, except 
it were some art industry, nor would it teach the excellence, 
precision, and rapidity of execution which could only be acquired 
in the workshop or factory, where, under the severe strain 
of competition, salable goods weré being manufactured. 
Proceeding to’indicate the course of instruction. to be given, 


-Mr. Magnus explained sthat on éntering. the -institution, the 


student would generally declare whether he wished to be 
trained as a mechanical engineer, an electrical engineer, 
or with a view to ’some branch of chemical industry, or 
whether he wished to study applied art, and the subjects 
would be taught with special reference to the career of the stu- 
dent, The teacher'would keep steadily in view the purpose to 
which the student would apply his knowledge. The work would 
be essentially practical, end-more would be done in the labora- 
tory than in the lecture-room, the lectures forming rather a com- 
mentary on the practical work than the practical work an illus 
tration of. the teaching of the lecture-room, The main purpose 
was not to turn out scientists, but to explain to those preparing 
for industrial work the principles that had a direct bearing on 
their occupation, so that they might be able to trace back the’ 
principles they saw to their causes, and thus substitute scientific 
method for mere iule of thumb. Of the four departments of 
the College—electrical engineering, mechanical. engineering, 
chemistry, and applied art—that of electrical engineering pro- 
mised to be the most attractive to students, But there was 
an intimate connection between the different branches of 
science not to be lost sight of in the training of a student in any 
one department. In the course of his remarks on the evening 
school and the curricula arranged for artisans engaged in various 
industries, Mr. Magnus referred very pointedly to the narrow 


„view which adult’ workmen generally take of their own edu- 
Ee impressed upon this class of students, 


cational requirements, 
the necessity of acquainting themselves with branches of industry 
cognate to their own, ard suggested that one of the objects of 
technical education was to’correct the cramping and -narrowing 
influences of extreme division of labour. He referred to a fact 
told him by a medical friand, that a student refused to dissect the 
abdominal cavity because, as a surgeon,-he intended to occupy 
himself exclusively with diseases of the eye, and stated that this 
view of technical instruction needed to be strenuously resisted. 


He ako insisted very strongly upon the importance of artisan ` 


students gaming a knowledge of the principles of science, as 
helping them to deal with unexpected and exceptional cases of 
difficulty certain to arise in their ordinary work. Mr. Magnus 
referred at some length to the methods of teaching to be adopted 
in the college, showing that there was no real opposition, as 
sometimes stated, between technical instruction, properly under- 
stood, and mental culture—that science might be so taught 
as to-yield mental discipline, and yet at the same time have 
a direct reference ta the career or occupation of the student. 
Mr. Magnus, further explained the exacte position which the 
Finsbury Technical College is.intended to occupy in the Insti- 
tute’s general scheme of technical education. He illustrated 
this part of his address by @ diagram showing the Bavarian 
school system, which he said was pronounced by many educa- 
tronal authorities to be the best ın Germany, and the technical 
part of which was in many respects similar to the series of 
schools which the Institute is engaged in establishing. Mr. 


Magnus attached great importance to the Cental Institution, . 
now being erected in South Kensington, as crowning the educa- - 


tional ladder which pupils from the primary schools should have 
the opportunity of ascending, and as influencing, in the same 
way as the Universities at present influence, the entire system of 
education pursued in the series of schools leading up to them, 
The speaker did not omit to refer to the Applied Art Depart, 
ment which has recently been added to the College, and in 
which the instruction he said would be ‘specialised according to 
the particular occupation of the student. In conclusion Mr. 
Magnus hop@d the college would do much to wipe away the 
reproach of the neglect cf technical education under which the 
c@untry had hitherto Jain compared with other countries. On 
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the motion of Dr. Siémens, seconded by Prof. Abel, Mr. Magnus 


was thanked for his address. In seconding a vote of thanks to 
the Chairman, Alderman Sir Sydney Waterlow said their success 
was attributable to the generous aid of the Livery Companies, 
and he appealed to them to render permanent thosé grants 
hitherto given at their pleasure. 7 
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i SCIENTIFIC SERIALS ”' 

The Fournal of Anatomy and Physiology, vol. xvii. Part 2, 
January, 1883, contains :—On a method for the estimation of 
urea in the blood, Part 1, by Dr. J. B. Haycraft.—On the 
homologies of the long flexor-muscles of the feet of. Mammalia, 
with remarks on the value of their leading modifications. in 
classification, by Dr. G. E. Dobson, (Plates 4-6).—On ob- 
literative endarteritis and the inflammatory changes in the 
coats of the small vessels, by Dr, R. Saundby (PI, 7).—The 
presence of a tympanum in the genns Raia, by G. B. Howes 

- (PL 8).—The ‘ligamentum teres, by. J. B. Sutton (Pl. 8).— 
Fibrinous coagula in the left ventricle, by Dr. A. M‘Aldowie 
(PI. 9).—A simple method of demanetatitie the nerves of the 
epiglottis ; the trachealis muscle of man and animals; the sulpho- 
cyanides of ammonium and potassium as histolegical reagents, 
by Dr, Wm. Stirling.—A new theory as to the functions of the 
semicircular canals, by Dr. P. M‘Bride.—Some points on the 
myology of the common pigeon, by W. A. Haswell, M.A.—-The 
action of saline cathartics, by Dr: M. Hay (PI 10).—Some 
variations in the bones of the human carpus ; a first dorsal ver- 
tebra with a foramen at the root of the transverse process, by 
Prof. W. Turner, M.B.—Multiple renal arteries, by Dr. Mac- 
alister.— Division of the scaphoid bone of the carpus, with 
notes on other varieties of the carpal bones, by Dr. R.-J. 
Anderson, 


Journal of the Royal Microscopical Society, December, 1882, 
contains :—On some organisms found in the excrements of the 
domestic goat and the goose, by Dr. R. L, Maddox (PL 7).-~ 
On’a further improvement in the Groves- Williams ether-freezing 
microtome, by J. W. Groves.—Summary of current researches 
relating to zoology and botany (principally Invertebrata and 
Cryptogamia), microscopy, &c., including original communica- 
tions from Fellows and others.—-The proceedings of the Society. 

February, 1883, contains :—Observations on the anatomy of 
the Oribatide, by Dr. A. D. Michel (plates x and 2).—On a 
minute’ form of parasitical Pratophyte, by G. F. Dowdeswell, 

“M.A.—On the use of incandescence lamps, as.accessories to the 
‘microscope, by H. C. Stearn, with figure—and the usual sum- 
mary of current researches relating to botany and zoology. ` 


Revue internationale des Sciences, December’ 15, 1882, con- 
tains :—On the Nofoures of New Guinea, by, Elie Reclas,—On 
movements and sensibility in plants (finis), by’J. L. de Lanessan. 

, —Reviews.—Notices of learned Societies: the Academy of 
Sciences, Paris ; the Academy of Sciences, Amsterdam, ' 

January 15, 1883, contains :-~On the localisation of the cere- 
bral functions in the cerebral hemispheres in man and animals, 
by Julius Nathan.—On the development of colours in flowers, 
by H. Miiller.—On cell-division or cytodieresis, by L. F. Hen- 
neguy.—On the vaginal stopper in rodents, by Dr, Lataste. — 


., On the adulterations in provisions in Paris, by M, Egasse, 


Zeitschrift fur wissenschaftliche Zoologie, BA. 37, Heft 4, 
December 22, 1882, contains:—-On the Coelenterata of the 

- South Sea, No. 1.—On Cyanea aunaskala, nov. sp., by Dr. R. 
v. Lendenfeld, of Melbourne (Plgtes 27 to 33; Pl. 27, a coloured 
representation of the new spectes).—-Contribution to the anatomy, 
developmental history, and general bidlogy of TZrombidium 
fuliginosum, Herm., by H. Henking (Plates 34-36).—On some 
facts ın the life-history of freshwater polyps, and on a new form 
o?, Hydra vinalis, by Wm. Marshall, of Leipsig (PI, 37).—-Sup- 


plementary remarks on Dino, hilus, by Dr, E, Korschelt. 
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conductivity of the fiquid, but no one has eliminated the effect 
on eleetromotive fog from-that on internal resistance with the 
view ,of expressing each in definite measurement. This the 
author has done, Special apparatus was made, so as to vary 
the temperature, and a very careful series of experiments were 
made upon Daniell, Leclanché, and bichromate of potash cells, 
‘measuring the electromotive force and resistance at each change 
of temperature in rising antl falling between o° and 100° C. The 
results are tabulated and plotted out as diagrams. 

The conclusions are (1) that the E.M:F. is not materially 
affected by changes of temperature ; (2) that the internal resist- 
ance is affected very materially according to a fixed law that . 
apparently varies with every’ cell: A Daniell’s tell at 100°C. 
has only one-third the resistance it has at o° C. Between‘ 10° - 
and 20° C, it falls one half, Bichromate and Leclanché cells, 
though much reduced, are got reduced to the same extent ; ‘{3). 
when a liquid is warmed up, its resistance at the same tempera- 
ture in cooling is greater than when it was being warmed up, ` 
and it takes a very long time (fifty hours) to recover itsgnermal 
condition, - ' 


ee. - i 
Chemical Society, February 15.—r. Gilbert, president, in 
the chair.—-It was announced that a ballot f@r.the.election of 


Fellows would take place at the next meeting (March 1).—The `” 


following proposed changes in the list of officers were-also ~ 
announced :—Prof, G. D. Liveing and Dr. A. Voelcker as 
vice-presidents instead of Professors J. Dewar and A. V. 
„Harcourt; Prof. Dittmar, Dr. W. R. E. Hodgkinson, Messrs. . 
P. D. Howard, and R. Meldola as mi@tbers of Council instead 
of Dr. T. E. Tharpe, and Messrs. F. D. Brown, J. M. Thom- 
son, and W., Tharp. —The followmg papers wese read :—On 
some derivatives af diphenylene ketone oxide, by A. G. Perkin. 
During the preparation of this substance from saficylic acid and * 
acetic anhydride, a body was noticed which was separated out 
as transparent, satiny plates containing 75°2 per cent. carbon, - 
and 4 per cent. hydrogen. „The author has also investigated - 
the action of nitric acid, of bromine, and of sulphuric acid on 
the above substance.—On a-ethyl valerolacton, a-ethyl 6-methyl 
valerolacton, and on a remarkable decomposition of f-ethyl 
aceto-succinic ether, -by S. Young. . e 4 : 


Anthropological Institute, , February 13.—Prof. W. H., 
Flower, F.R.S., president, in the chair.—Mr. Colquhoun read 
a paper on the aboriginal and other tribes of Viinnan and the 
Shan country. Mr, Colquhoun first dwelt upon the races of the ` 
South China borderlands. Between Canton and Nan-ning (one 
of the important towns on the Si-Kiang in Kwang-si), the 
inhabitants met with were pure Chinese. West of that to the 
Yunnan frontier, a mixed population gn the river and aboriginal 
tribes in the interior.were found. STuroaphont Yunnan the, 
chief population consisted of Shans disguised under a great 
variety of tribal*names. Lo-lo and Miao-tzit aborigines were 
met with, as well as Thibetans under the-name of Kutsung. 
On the west side of Yunnan Mahomedans are numerous, pre- 
sumably the remains of the armies of Ginghis Kban. The 
costumes are most varied and picturesque, and the Shans and all 
the aboriginal people were kind, ‘frank, and hospitable, and in- 
these respects and in their feet being uncrushed offer a great . 
contrast to the Chinese. Besides the tribes met with, Mr. ` 
Colquhoun pointed out that there were in the north and north- 
west Yunnan, as well as in Ssii-chuan, four divisions, namely 
Li-ssti, Moro, Sifan, and Mantzi. A great similarity of lan- 
guage exists between the Lo-lo, Li-ssi, Sifan, and Burmese. 
The large area over which tpe Shan population is distributed 
was pointed out, and the habitat of.the Karens and Lawas. The 
paper was illustrated by part of a collection of admirable photo- 
graphs and sketchgs made during Mr. Colquhoun’s late explora- 
tion, exhibited by means of the oxhydrogen light. These form , 
a porton of the illustrations which will appear in Mr. Col- ` 
quhoun’s forthcoming account of his late journey, 


Geological Society, February 16th, Annual General Meeting. ` 
~J. W. Hulke, F.R.S., president, ın the Chair.—The Sec- 
retaries read the Reports of the Council’sand of the Library and . 
Museum Committee for the year 1882. The Council expressed 


e Royal Society, February 22.—*‘On the Effects of Tempe- ¢ their regret that, owing probably to the same causes as last year, 


rature on the Electromotive Force and Resistance of Batteries,” 
by W. H.. Preece, F.R.S. Son SORN 

That heat has considerable influence on .the condition of gal- 
vanic elements is well known; and it has been inv@tigated by De 
Ja Rive, Faraday, Daniell, and many others, Some attribude 
the result to increased chemical affinity, and-others to increased’ 


a 
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they cowld announce no material advance in the prosperity of the’ 

Society, although its financial position was well maintained, the 
balance at the close gf 1882 showing an increase over that of 
the previous year, notwithstanding a large expenditure upon the 
Quarterly Journal, Tile total number of Fellows was diminished by 
one, but there wasan increase of nine in the numberof contributing ` 


. 
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a second Supplement to his Classified Index to the Publigations 


of the Society, bringing that work down to the end of 1882. The 
Councils Report further announced te ‘awards of the various 
Medals and of the proceeds of the Donation Funds in the gift of 
the Society, . Cart 

In presenting the Wollaston Gold Medal to Mr. W. T. 
Blanford, F.R.S.,.F.G.S., the President addre-sed him as follows : 
“Mr. Blanford,—The Council has awarded you its highest dis- 
tinction, the Wollaston Medal, in recognition of your services to 
geology in Abyssinia, in Persia, and on the Geological Suivey of 
the Indian Empire. They are so well and .so generally known 

- that it is ngt necessary for me to enlarge upon them here. Your 
writings, which treat of a not inconsiderable portion of the 

Eastern Hemisphere, comprise, in adgition to geology, much in- 
formation respecting zoology and the climates of the countries in 
which you served. Stamped with thoroughness and comprehen- 
‘sivengss, they constitute important additions to our knowledge of 
those régions, In conferring upon you this distinction, the 
Council of the Geological Society desires ¢0 mark its sense of 
their great value,” ° : 

The President then handed the balance of the proceeds of the 
Wollaston Donation Fund to Prof. J. W, Judd, F.R.S., for 
transmission to Prof. John Milne, F.G.S., of Tokio, Japan, and ad- 
dressed him as follows: “ Prof, Judd,-—The Council, in bestowing 
upon Mr, Milne the balance of the proceeds of the Wollaston 
Fund, wishes to mark its appreciation of the importance of- his 
investigations into the’#fMenomena of earthquakes, to which he 
has devoted so much time and attention during his residence in 
Japan. In handing to you this cheque for transmission to him, 
I would ask you to convey to him the hopes of the Council that 
this award may assist him in continuing those inquiries in 
Seismology which he has proved himself so well able to 
undertake.” . : i 

In handing the Murchison Medal to Mr. Warington W7 Smyth, 

' E.R.S., for transmission to Prof. Heinrich Robert Goppert, 

F.M.G.S., of Breslau, the President said: “Mr, Warington 
Smyth, —The Council of the Geological Society has awarded 
one of its high distinctiens, the Murchison Medal and a part of 
the proceeds of the Murchison Fund, to Prof. H. R. Goppert of 

~ Breslau, one of our Foreign Members, in recognition of his 
labours in fossil botany, The very large number of papers, 24%, 
, ‘recorded in‘the Scientific List of the Royal Society under Prof, 

Gippert’s name, testifies to the zeal and success with which he 
has cultivated this branch of biology during half a century. In 
asking you to transmit to him this Medal, I would desire you to 
express to him the high estimation in which this Society holds 
his work.” . ; 

. The President then handed to Prof. Morris, F.G.S., for trans- 
mission to Mr, John Young, F.G.S., the balance of the proceeds 
of the Murchison Donation Fund, and said : “ Professor Morris,— 
The Council of the Geological Society, in awarding to Mr. John 
Young, of the Hunterian Museum, Glasgow, the balance of the 
proceeds of the Murchison Donation Fund, wishes to “mark its 
Appreciation of the value of his long-continued researches on the 

“fossil polyzoa, especially those of the western part of Scotland, 
and of his investigations into the structure of the shells of the 
~ Carboniferous Brachiopéda. In his absence, I have much 
hagas in placing the amount in your hands for transmission to 


‘Fellows. The Council stated that Mr, Ordered had, fumpished 


m: 

The, President next presented the Lyell Medal to Dr. W. B; 
Carpenter, F.R.S., and addressed him in the following words: 
“Dr,” Carpenter,—The Council of the Geological Society has 
awarded to you the Lyell- Medal with (in compliance with the 
terms of the bequest) a portion of the proceeds of the Lyell Fund, 
in recognition of the great value of your inveStigations into the 
minute structure of invertebrate fossils and your deep-sea 
researches, Your contributions ‘On the Structure and Affinities 
of the Eozoon Canadense,’ ‘On the Microscopie Structure, of 
Nummulina, Orbitolites, and Orbitoides,’- published in our 
Journal, your numerous papers on the intimate structure of 
shells, communicated todhe Royal Society, and others published 
in the ‘Annals and Magazine of Natural History,’ your long- 
continued work on Foraminifera, your communications on 
Oceanic Circulation and on Abyssal Life-forms, all iesttfy to a 
life-long devotion to branches of natural knowledge bearing on 
that departmenit of science, the cultivation df which is the raison 
@étre of this Society, I count it a pleasurg, Dr. Carpenter, that 
it has devolved upon me.to hand you this Medal. ” 

In ‘presenting one moiety of balance of the Lyell Donation 
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“to the discoveries which have been „lately made in America of 





Fund to Mr. P. Herbert Carpenter, the President addressed him 
as follows: “Mr. P. Herbert Carpenter,—Tife Council of the 
Geological Society, in awarding to you a portion of the balance 
of the proceeds of the Lyell Donation Fund, desires to express . 
its sense of the’great value of your researches into the structure 
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and “elationship of several families of fossil Echinodermata, _ 


Your papers ‘On some httle-known Jurassic Crinoids,’ ‘On 

the Cretaceous Comatulz,’ ‘On- the Crinoids from the Upper 

Chalk,’ and that read last session, ‘On Hybocrinus, Baerocrinus, 

and Hybocystites,’ are models of clearness, and an excellent 

earnest of futùre work, The Council hopes that this award may 
aid you in continuing those lines of research in which you have 
already achieved $i success.” 

” The President then handed the second moiety of the balance 
of the Lyell Donation Find to Prof, Seeley, F.R.S., for trans- 
mission to M. E. Rigaux of Boulogne, and said: ‘‘ Professor 
Seeley,—In conferring upon M. Rigaux a portion of the balance 
of the proceeds of the Lyell Donation Fund, the Council of the 
Geological Society desires to signify its estimation of the value it 
places on his ‘researches in the Jurassic formations of the’ 


Boulonnais and their contained fossils, -In asking you to trans- | 


mit tohim this cheque, I would desire you to convey to him with - 


it our hopes tĦat he may continue those lines of. inquiry in 
prosecuting which he has attained so great success,” -> 
- The President finally presented the Bigsby Gold Medal to Dr. 


Henry Hicks, F.G.5., and addressed him in the following , 


words: ‘Dr. Hicks,—The Council, in conferring on you the 
Bigsby Medal as a mark of their appreciation of your labours 
amongst the oldest fossiliferous and the Archzan rocks of Great 
Britain and Ireland, feels, in your community of interests, a 
pefuliar fitness in associating you with the memory of the founder 
of this distinction. Your numerous communications, beginning 
with one ‘On the genus Axopolenus,’ wiitten in 1865, and 
culminating in that which you read at our last meeting, show to 
what good purpose you have employed the hore subsecive of a 
busy professional life in prosecuting those researches which have 
had a distinct effect on geological thought. In handing to you 
this Medal, I would express the wish that you will continue to 
prosecute the line of inquiry to which you have so long and so 
successfully devoted your leisure hours,” tee 
The President then read his Anniversary Address, in which he 
passed in review the work done by the Geological Society during 
the past year, and discussed at considerable length a question. 
arising out of this review, namely, the structural characters pre- 
sented by the sternal framework and the limbs of Enaliosaurians, - 
and the classificational value which they possess, He also referred, 


numerous remains of .Fterosaurians, often of gigantic size ; 
adverted to the proceedings of’ the International Geological 


Congress, held in’ 1881, at Bologna, and noticed, as one . 


gratifying result of the latter, the establishment of an Italian 
Geological ‘Society. 

The ballot for the Council and Officers was taken, and 
the following were duty elected for the ensuing year :— 
President: J. W. Hulke, F.R.S. Vice-Presidents: Prof, 
P. M. Duncan, F.R.S.; ‘R. Etheridge, F.R.S.; J. Gwyn 
Jeffreys, F.R.S. ; Prof. J. Prestwich, F.R.S, Secretaries: 
Prof. T. G. Bonney, F.R.S. $ Prof. J. W. Jadd, F.R.S. Foreign 
Secretary : Warington W. Smyth, F.R.S. Treasurer: Prof. T. 
Wiltshire, F.L.S. Council: H. Bauerman $ W, T, Blandford; 
F.R.S. ; Prof, T. G. Bonney, F.R.S.; W. Carruthers, F.R.S. ; 
Prof. P, M. Duncan, F.R.S.; R. Etheridge, F.R.S. ; John 
Evans, F.R.S. ; A. Geikie, F.S. ; Rev. Edwin Hil, M.A. ;. 
G. J. Hinde, Ph.D. ; Prof. T. M‘Kenny Hughes, M.A. ; J.W. 
Hulke, F.R.S. ; J. Gwyn Jeffreys, F.R.S. ; Prof. T. Rupert 
Jones, F.R.S. ; Prof. J. W. Judd, F.R.S. ; S. R: Pattison ; 
J. A. Phillips, -F.R.S. ; Prof. J. Prestwich, F.R.S. ; F. W. 
Rudler ; Prof. H. G, Seeley, F.R.S. ; Waringtdit W. Smyt^, 
F.R.S. ; W. Topley ; Prof, T. Wiltshire, F. L.S; 


Physical Society, February 10.—Prof. Fuller in the chair. _ 


— Annual general meeting. —New officers eleeted for the year s- 
President: Prof. R. B. Clifton, M.A., F.R.S. Vice-presidents: Sir 
+W.: Thomson, Prof, G. C. Foster, F.R.S., Dr. T, Hopkinson, * 
F.R.S., Lord: Rayleigh, F.R.S., Prof. W. C. Roberts, F.R.S. 
Secretaries: Prof. A. W, Reinold, M.A., Mr. Walter Baily, 
M.A. Treasurer: Dr, E. Atkinson. Demonstrator: Prof, F, 
Guthrie, F.R.3. Other Members of Council: Prof. W. G. 
Adams, M.A. F.R.S., Prof. W. E. Ayrton, F.R.S., Mr. 
Shéilford Bidwell, M.A., LL.B., Mr. W. H. M. Christie, M.A., 
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F.R.S., Prof. R Fuller, M.A., Mr. R. T. Glazebrook, M.A., 
F.R.S., Mr. R. J. Lecky, F.R.A.S., Prof. O. J. Lodge, D.Sc., 
Mr. -Hugo Miller, Ph.D., F.R.S., Profi F. Perry. New 
Member: Prof. Blyth of Anderson College, Glasgow.—Prof. 
Sylvanus P, Thomson explained his new graphical methgd of 
showing Jacobi’s Jaw, of maximum rate of workmg, and Siemens’s 
law of @fficiency for dynamo-electric machines, This has been 
fully explained in the . Philosophical Magastne and in the Cantor 
lectures, on Dynamo-electric Machinery, delivered ‘by Prof. 
Thomson.. Prof. W. G. Adams pointed out ithe advantages of 
a graphic system of the kind. 


. The Institution of Civil Engineers.—February 20, Mr. 
Brunlees, president, in the’ chair. The paper read was on 
“Covered Service-Reservoirs,” by Mr.’ William Morris: M. Inst. 
C.E. (of Deptford). í 
EDINBURGH - 


Royal Society, February §.—Prof. Jenkin, F.R.S., . vice- 
president, in the chair.—Emeritus ProfessorgBlackie, in a paper on 
scientific method in the study of language, maintained that the 
true way to learn a foreign language was to learn it in the way a 
child learns its native language—conversationally ; and that this 
method should be adopted for the teaching of the dead lan- 
guages as well as for modern ones, Simple sentences express- 
ing facts. with which the pupil is in direct contact, the grammati- 
cal rule for construction being given after the construction is 
practically mastered by repetition, should lead by- insensible 
gradations to more complicated sentences and ideas. The paper 
finished with some ‘characteristic remarks about quantity and 
accent in‘ Latin’ and Greek, which called forth criticism from 
Prof. Butcher and Mr. Marshall, Rector of the High School,— 
Prof. Tait, in a short note on the mirage problem; mentioned ` 
that he had.come across a paper in Gorgonne’s Annalen criti- 
cising Biot’s great paper upon the subject. Thinking that pos- 
sibly he might have been forestalled ın some of his theorems, 
he had looked into the paper, the author of which, however, in 
attacking Biot, had given a construction which, if applied to the 
case of ordinary desert-mirage, would give -a direct instead of 
an inverted image. Mr. Sang, in his criticisms on the paper, 
maintained that such mirage as was said to have been observed - 

‘by Vince was impossible. ' s 


. 


- PARIS 


Academy of Sciences, February 19.—-M. Blanchard in the 
chair—The following papers were read:—Observations of 
small planets, made with the large meridian instrument of the 
Paris Observatory, during the fourth quarter of 1882, by M. 
Mouchez.—Results of experiments made in the workshops of 
the Chemin de fer du Noid, on M. Deprez’s electric transport of 
work to a great distance, by M, Tresca (See p. 399).-—Note on 
the theorem of Legendre cited in a note inserted in Comptes 
rendus, by Prof, Sylvester.—Report on a memoir of M. Rosen- 
stiehl, entitled ‘‘ Researches on the Colouring-matters of Mad- 
der,” by M. Wurtz. Jnter alia, M. Rosenstiehl has found a 








new modé of formation of purpurine (decomposition of pseudo- 
purpurine by heating with alcohol at 4o°), and his discovery of 
-the composition of pseudopurpurine (which is really a trioxy- 
carboxyl-anthraquinone) throws much light on several facts that 
were obscure. 
respectively pseudopurpurine, carboxyl-alizaric acid, and mun- 
jistine, or carboxyl-xanthopurpuric acid.—M. Hospitalier pre- 
sented a note on the influenca#f the mode of coupling of 
dynamo-electric machines in experiments on transport of 
force to a distance.—Observations of the new planet (232) 
Palisa, made at the Paris Observatory, by M. Bigourdan. —Ob- 
servations of the great comet 6 1882, made with the Brunner 
e{uatorial of**Toulouse Observatory, by M. Bailland.—On a 
curious modification of the nucleus of the great comet, by M, de 
Oliveira Lacaille. On the evening of January 8 the nucleus was 
seen to be much elongated and .subdivided into four small nebu-. 
-losities in a line, with centres like stars of the 12th magnitude. 
At 9.30 a.m. next day there*was a change in the relative position: 


ethe first nebulosity being more separated, and the second having « 


taken its place, &c.-—-On the observation of the transit of Venus 
of 1882 at the Lick Observatory on Mount Hamilton, California, 
by Mr, Todd, He got 147 photographs, of which 129 are well 
fitted for micrometric measurement.—-On the unform funétions 
of a variable connected by an algebraic relation, by M. Picard. 
On the relations between co-variants, &c. (continued), by eM. 
Perrin.—On the functions of several imaginary variables (con-- 


° J 


MA&dder contains only three glucosides, giving j|- 


tinued), by M. C cure.—On a question of divisibility, by 
M. deyPolignac,-On the equilibrium of the elastic cylinder, by 
M. Schiff—On crystals gbserved in the interior of a bar of ` 
cemented Swedish iron,eby M.Stoltzer. These crystals of steel” 
are not regular octahedra like those of pig-iron and iron.—On 
the immediate analysis of poezuolanas, and on a rapid process. 
for testing their hydraulie properties, by M. Landrin. The 
rapid process is attack with hydrochloric acid, and trial of the 
insolubles with lime-water, There is no possible comparison ` 
between the action of pozzuolanas and of theit insolubles on 
lime-water.—On sulphocyanopropionine, by MM. Tcherniac 
and Norton.—On allotropic arsenic, by M. Engel. When 
arsénic is isolated by the wet or dry way under about 360°, it is 
amorphous, dark grey, brown, or black, and unalterable in“ 
moist air ; and its density ig between 4'6 and 4'7. Heated to 
360°, it changes into arsenic with a density of 5°7,—the steel- 
grey arsenic of laboratories, whigh crystallises when formed 
from condensation of arsenic vapour ‘about 360° or more.g-On 
benzoyl-mesitylene, by M. Louise.—Researches on mesitylene, 
by M. Robinet.—T'8xical power of quinine and of cinchonine,- 
by M. Boche‘ontaine. The former ®as more active physio- 
logical properties than the latter. Both aré convulsive, cin- 
chonine more than quinine, and quinine is distinguished’ by its 
vomitive effects and depressing action on the %entral nervous 
system.—On the value of intercrossing of the movements of 
cerebral origin, by M. Couty. This intercrossing is not con- 
stant, and has not the value that has been attributed to it.— 
Vision of ultra-violet’ radiations, by M°de Chardonnet, The 
spectrum of the crystalline lens corresponds exactly to that 
of the visible spectrum. From observations ofepersons with’ 
the lens removed, the author concludes that the retina is 
sensitive. to ultra-violet radiations that come to it (as well ` 
as visible radiations), at least to about’ the line S, Thus 
the crystalline lens alone limits the visible spectrum. The 
absorption of the long ultra-solar spectrum of the elec- 
tric arc probably fatigues the eye.—Researches on the pro- 
duction of monstrosities by shocks imparted to hens’ eggs, 
by M. Dareste. He produced tremors, and so monstrosities, 
by means of a beating apparatus used by thocolate-makers,—On 
the generation of cells of renewal of the’epidermis and of epi- 
thelial products, by M. Retterer.—On M. Merejkowski’s Sucto- 
ciliates (second note), by M. Maupas.—On the structure of 
simple subterranean branches of adult, Psilotum, by M. Bertrand. 
—On the conservatioh of solar energy, by-M. Duponchel. He 
infers from peculiar circumstances of our epoch that the sun-spot 
period which kas varied in the neighbourhood of ten years for 130 
years, willbe extended to fourteen for the present and the two fol- 
lowing périods. The first maximum WiM bein 1885.—Imitation of ” 
diffraction-spectra by dispersion, by M: Zenger.—The second 
part of M. Grinér's geological description of the coal basin of 
the Loire was presented (with analysis) by M. Daubreée, 
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THE ORIGIN OF CULTIVATED PLANTS 


Origine des Plantes. cultivées. Par Alph, de Candolle 
(Paris: Germer, Bailligre et Cie., 1883.) 

Les Plantes potagéres, Description et Culture des principaux 
Légumes deg Climate tempérés. Par Vilmorin-Andrieux 
et Cie. , (Paris: Vilmorin-Andrieux et Cie., 1883.). 

i A ENONSE DE CANDOLLE occupies a position 
in the botanical world which in its way is unique. 

He is ina manner the dogen amongst the heads of the 

botarigal establishments of different countries which have 

for their especial object the study of the earth’s vegeta- 
tion in its taxonomic aspect., There is a special appro- 
priateness. in hi$ being so; the Geneva botanical school, 
though in filjation related to the French, has always 
seemed to belong more to Europe than to Switzerland. 
The effect of this circumstance has doubtless operated 
indirectly on a mind gaturally inclined to wide and general 
views. Accordingly as the invaluable “ Prodromus ”—~ the 
only modern work which has attempted to describe all 
known species of flowering plants—drew near the point 
at which it was decided to conclude it after occupying 
two generations of botanists, we find De Candolle himself 
more and more engaged with works dealng with general 
questions—works which both temperament and point of 
view peculiarly fitted him to undertake. Such were his 

“Histoire des Scieaces et des Savants depuis deux 

Siècles,” published in 1873, and his “ Phytographie; ou, 

L’Art de décrire les Végétaux,” published more recently 

(1880). 

Long ago however, in 1855, he had published his classical 
“ Géographie botanique raisonnée,” and in this he had 
stated the theory, sufficiently novel then, though now a 
commonplace, that thespresent distribution of the earth’s 
flora cannot be accounted for by any possibility as the 
result of the existing configuration of itsesurface, but is 
the gradual result of long antecedent geological changes. 
De Candolle’s conclusions are now seen to form a par- 
ticular cast in the general theory of evolution. But we 
must not forget that they were the independent result of 
a long and laborious induction. 

The study of geographical distribution requires the 
elimination from the facts of all disturbing elements. It 
is necessary to ascertain the ‘precise nature of the flora 
of any given district undisturbed by artificial modifica- 
tions. The slow action of mtural forces is one thing: 
the changes brought about by man are another. De 
Candolle was therefore obliged to devot¢ no small atten- 
tion to the question of introduced and cultivated plants, 
They must clearly be eliminated from the enumeration of 
feral productions. But the question then arises, What is 
to be_done with them, and to the flora of what country 
are they to be relegated? The result is not merely one 
of disembarrassment to the botanist; it has its interest no 
less for anthropology. in the widest sense. Different races 
have taken advantage of plants susceptible of cultivation 
in the places where nature had originally planted them ; 
and as these races have migrated they have taken their 
cultures with them. If the botanist then does his work 

‘properly in tracking them back to their original cradle, he 
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is tracking bac: the migratory race as well, and doing 
the work of the anthropologist. Plants often take their 
old names with them, and these may and frequently have 


nala persisted when the race that brought them has passed 


away, been dispersed, or changed its language. All tlhe 
various names, for example, given to hemp py the 
descendants of the Aryan race go back to the same root. 
These considerations will be sufficient to establish the 
utility of the study which De Candolle has had in hand 
for some thirty years, and with regard to which he has 
now given us, in a singularly succinct form, probably as 
much as we are ever likely to know. Hitherto we have 
been badly off for a handy synopsis of the subject. It is 
true we have the chapter in De Candolle’s work already 
referred to, and Mr. Darwin brought together a con- 
siderable body of ixformation in his “ Variation of Animals. 
and Plants under Domestication.” The former book has, 
however, longebeen out of print, and Mr. Darwin’s purpose 


only led him to deal with those species which have largely 


varied under cultivation. For my own part I have gene- 
rally used for reference the two admirable articles in the 
ninth volume of the Journal of the Horticultural Saciety-- 
a body which unkappily, while taking the title of Royal 

seems to have lost its taste for such studies. These 
articles—in form a review of a little work by Targioni- 
Tozzetti, of which I have never seen but a single copy— 
are really an extremely useful examination of the Whole 
subject ; and as it is an open secret that they are from 
the pen of Mr. Bentham, the critical opinions they contain. 
as to the origin of all our more important cultivated 
plants may be relied upon with considerable confidence. 

“ An English vegetable garden,” says Mr. Tylor, “is a 
curious study for the botanist, who assigns to each plant 
its proper home; and to the philologist, who traces 
its name.’ But De Candolle, not confining himself to 
our temperate pot-herbs, has included in his studies 
the cultivated plants of all countries. Accurate know- 
ledge in this matter is a thing of comparatively recent 
growth. Linnzeus bestowed no pains upon it. Humboldt 
in 1807 dismissed it as an impenetrable secret. De 
Candolle has now discussed no less than 247 species. It 
is curious—perhaps significant—to note that 199 of these 
trace back to the Old World; only 45 are American, and 
3 doubtful. Neither the tropical nor the southern regions 
of either hemisphere have any of these species in common. 
The northern have five which are so, but it goes'with the 
rest of the facts that the domestication of these belongs 
to the Old World, and to this De Candolle has accord- 
ingly credited them. Some things no doubt have escaped 
him, although the list is remarkably complete. Perhaps 
the most curious omission is rhubarb, the use of which 
for the'table seems pretty much confined to England and 
Holland. - é 

It is rather to be regretted tbat De Candofle has aban- 
doned the attempt to indicate the points on the earth’s 
surface from which the maximum number of cultivated 
plants appear to have sprung. [le coñtents himself with 
saying that the original distribution of the stocks of culti; 
vated plants is most irregular. “It had no relation with 
the needs of man. supplied nor with the area of origin,” 
I have a deRided suspicion that the facts might be made 
to yield a different result. There does not seem any 
a priori reason why plants susceptible of useful develop- 
U 
; `~ 


430 


NATURE 


[March 8, 1883 





ment under cultivation should be so arbitrarily distri- 
buted. The n&mber of species domesticated in a given 
area would, other things being equal, seem to be related 


to the intelligence of the races working on them. North. 


America has only given us the vegetable marrow and®the 
Jerusalem artichoke ; and neither deserve more than a 
succès d'estime. But our best domesticated plants have 
developed their merits pari passu with the races that 
educated them. If we stumbled zow against the primitive 
stocks they might seem as little susceptible of develop- 
ment as the plants of the United States, whose capabilities 
we rank so low. But had the Old¢World races been but 
early enough on the New World soil to work out their 
progress to civilisation, possibly the balance in the pro- 
Portion of domesticated plants would have been redressed. 
Ifthe gardens of the United States gre filled with Old 
World vegetables, the houses are inhabited by an Old 
World stock. The two things seem to me tq go together; 
the indigenous races could neither develop their latent 
vegetables nor hold their own against an Old World 
human invasion. 

The circumstances of domestication, however, impose 
certain conditions which the flora drawn upon must fulfil 
The early stages of civilisation were probably unsuited to 
any fixity of abode. Tylor, it is true, remarks that “even 
very rude people mostly plant a little’? But they will 
plant ‘only what will give a quick return, and the qualities 
of foresight as well as a permanent social structure must 
be developed before men would have the disposition to 
plant fruit trees, which perhaps only their descendants 
would gather from. The first domesticated plants 
must have been those that were in themselves suc- 
culent, or would in the course of a single season yield 
some desired product. We find then that out of the 
44 species, the cultivation of which in the Old World 

- goes back to the dawn of civilisation, half are annuals ; 
and these are just what the great temperate flora of 
the northern hemisphere would supply. On the other 
hand, Patagonia and South Africa have not yielded a 
single domesticated plant. Australia only contributes 
the overrated Eucalyptus globulus, and New Zealand a 
wretched spinach (Tetragonia). But then, as De Can- 
dolle remarks, their floras are destitute of the types of 
Gramineae, Leguminos@, and Crucifere, which were avail- 
able in the northern hemisphere, and predominate in the 
list of the 44 most anciently cultivated plants, As between 
the north and the south I think this argument is valid. 
But as between the east and the west in the north hemi- 
sphere, since the main features of the flora are radically 
the same, any similar explanaffon does not hold. 

With regard to such of these primitive cultures as 
belong to the temperate regions of the Old World, it will 
be interesting to give De Candolle’s conclusions. The 

e . 
turnip and raþeseed (not however sustainable as distinct 
species) originated in Northern Europe. The cabbage 
was derived from the western coasts of Europe, where its 
wild stock may stiĦ be found ; it was first gathered and 
then cultivated by pre-Aryan races. Purslane is wild 
from the Western Himalayas to Greece. The onion was 
brought from Western Asia. As to textiles, the origin of 
flax is somewhat complicated. The inhabigants of the 
Swiss lake-dwellings of the Stone Age did not use oug 
present annual flax but a subperennial sort indigenous to 


ad . 








Southern Europe finum angustifolium). This was dis- 
placed bY Z:num usitatissimum, ‘a native of countries 
south of the Caspian, which was introduced into Europe 
and India by Aryan*races. The knowledge of hemp 
seems to have been brought into Europe by the Scythians 
about 1500 B.C. ; there is no trace of it in the Swiss lake- 
dwellings. The vine is indigenous in Western Asia, 
whence its use was carried to various countries by both 
Aryan and Semitic races; but it did not reach China 
before 122 B.C. ú ° 

The almond, although so characteristic of*Mediter- 
ranean countries, seems to be a native of Western Asia, 
and perhaps Greece. As late as the time of Pliny the 
fruits were known to the Romans as Nuces grace. The 
wild stocks of our pears and apples seem to havé Been 
indigenous to Southern Europe and Western Asia before 
the Aryan invasion; their remains# abougd in the Swiss 
lake-dwellings. The quince is a native of North Persia, 
but seems to have been introduced into Eastern Europe 
in pre-Hellenic times. Remains of a form of the pome- 
granate have been found in strata of the Pleiocene age in 
Southern France by Saporta ; buted died out and was 
reintroduced from countries adjoining Persia in prehis- 
toric times into the Mediterranean region of* which it is 
now so characteristic a feature. The primitive home of 
the olive was apparently the eastern shores of the Medi- 
terranean, where the Greeks discovered its useful qualities 
the Romans learning them later. The fig has left its 
remains in quaternary rocks in France along with the 
teeth of Elephas primigenius, but its prehistoric home 
must be sought in the Southern Mediterranean shores - 
and lands, where it survived after probably perishing in 
France. The cammon bean (Fada vulgaris) seems to 
have become extinct in a wild state; it may have 
originated south of the Caspian, and was introduced into 
Europe by the Aryans. The remains of lentils have been 
found in lake-dwellings of the Bronze Age, and it was 
probably indigenous in Western Assia, Greece, and Italy 
before its cultivation in these countries ; subsequently it 
was introduced “into Egypt. The chick~pea was carried 
from the south of the Caucasus by the Aryans to India 
and Europe. The carob is indigenous to the Eastern 
Mediterranean, whence the Greeks introduced it into - 
Italy and the Arabs into Western Europe. De Candolle 
regards all the various kinds of wheat as derivatives of 
the smaill-grained kind found in the most ancient lake- 
dwellings of Western Switzerland. He inclines to the 
belief that the wild stock of this originated in Mesopo- 
tamia, where it may still exist. The origin of spelt is 
very doubtful, and it may fossibly be an ancient culti- 
vated derivative from the wheat stock. As to barley, the 
inhabitants of tlte Swiss lake-dwellings cultivated both 
the two-rowed and the six-rowed kinds. The former is 
found spontaneously in the area between the Red Sea 
and the Caspian; but nothing is known of the spontaneous 
occurrence of the latter or of the four;rowed kind. Either 
then both were derivatives in prehfstoric times of the, 
two-rowed variety, or they are the cultivated representa- 


be . . . 
fives of epecies which have since become extinct. As to 


rye, probability points to an origin in South-Eastern 
Europe. The lake-dwellers even of the age of Bronze 
did not know it, but®Pliny mentions its cultivation near 
Turin. De Candolle supposes that the Aryan migrations 
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westward met with it in Europe and garried it onward. 
Oats seem also to have originated measten *Eulope ; 
they are found not earlier than the Bronze Age in Switzer- 
land. From Pliny’s mention that the Germans used oat- 
meal, it is concluded that it was not cultivated by the 
Romans. ° 

Space will not allow of my giving an idea of the method 
by which these results are arrived at. But they seem to 
me to take advantage of every line of evidence and to be 
as near the trath as we are at present likely to approach. 
De Candolle sums up with great pains the philological 
evidence which he has collected from the best quarters, 
and though, as he is prepared to admit, a professed philo- 
logist might handle the ewidence in a different way, he 
clairfisthat the inferences he draws are such as are fairly 
within the competence of instructed common sense. And 
controlled as they areeby other lines of inquiry they do 
not seem to me to be pushed to a point where, except in 
the hands-ofean expert, they would be lkely to prove 
treacherous. It is obvious that the philological evidence 
alone might make the most careful go astray. The two 
instances given by ‘Bydor are, in a way, a case in point. 
“ Sometimes,” he remarks, “ this (the name) tells its story 
fairly, as where damson and peach describe these fruits 
as brought from Damascus and Persia.” ‘This is true 
perhaps as far as it goes. The cultivated plums of Damascus 
had a reputation in the time of Pliny ; but the wild stock 
does not extend to the Lebanon, and its home was probably 
far tothe north in Anatolia and Northern Persia. As tothe 
peach, De Candolle points out that its having no Sanscrit 
or Hebrew name is*against an origin in Western Asia, 
and he gives a considerable body of evidence pointing to 
China as its true native country. 

It is in fact the indirect evidence given by such names 
through their origin and history which is of use, not the 
actual information they imply. The Jerusalem artichoke 
. is a well-known instance. As De Candolle says, it is not 
an artichoke, and being a North American plant can have 
nothing to do with the Holy Land. The plant is techni- 
cally a sun-flower (Helianthus), though id our climate it 
rarely betrays its affinity by flowering. And the ordinary 
explanation is that Jerusalem is a ‘corruption of Girasole. 
But this 8eems to be a wanton piece of euhemerism ; 
there is no evidence that the Italians ever used such a 
name for it, and the real explanation seems to be that 
Jerusalem was applied in a vague way, like Indian or 
Welsh, simply to indicate a foreign origin. Thus an ald- 
fashioned garden plant (PAlomis fruticosa) 1s called sage 
of Jerusalem with about as little reason. And in France 
the term Jerusalem artichoke is applied to a species of 
gourd, 

The second work which I have cited at the head of this 
article deserves a more extended notice than it is possible 
to give it. It is safe to say that only in France could 
such a book be produced, either as regards the share of 
authors or publishers. It is a sort of complement to De 
Candolle’s treatise, describing, from the cultural point of 
view (but with botanical references apparently carefully 
accurate), the various esculent vegetables which are 
known, with all their typical varieties, including even 
such sorts as are rarely seen in She gardens of cool 
countries, It is a book which anf botanist will find a 
useful addition to his library, if only for the delicate illus- 








trations, which contrast so strikingly with the coarse 
ostentation, ôf the ordinary trade catalogue’ 
W. T. T. D. 





ę OUR BOOK SHELF 

Useful Rules and Tables relating to Mensurati®i, En- 
gineering, Structures, and Materials. By William 
John Macquorn Rankine, C.E, F.R.S, &c. Sixth 
Edition, thoroughly Revised by W. J. Millar, C.E. 
With Appendix, Tables, Tests, and Formula for the 
use of Electrical Engineers, by Andrew Jamieson, 
CE, FRSE. (London: Charles Griffin and Co., 
1883.) i 


WE learn from the title-page of this edition of 
Rankine’s well-known book of Rules and Tables that 
it has been thoroughly revised, but we are sorry to find so 
little evidence of täis ın the work itself. Many of the 
rules given in this book are only applicable in particular 
cases, and generally no explanation as to this is given, 
Take for example Rule XXV., p. 211, which gives the 
9672000 X thickness? 

length X diameter ` 

This rule ıs evidently based on Fairbairn’s experiments, 
which were made on tubes with closed ends and of 
lengths in no case exceeding ten times the diameter. The 
rule as it stands is simply absurd, for it gives zero col- 
lapsing pressure for infinite length. The addendum to 
Part II. p. 367, referring to springs, may be taken as 
another example. Straight springs cannot be treated by 
the formule given for beams unless they are only slightly 
bent, and again, the ratio of the force to the elongation 
produced by it in a spiral spring is that given by the formula 
only when the spires have small inclination to a plane 
at right angles to the axis. This formula is not even 
accurate, as the 7? in the denominator should be 7°, Some 
estimate of the care kestowed on the work by the editor 
may be gathered from the following slovenly sentences 
taken from p. 374:—“From experiments by Major 
Morant, R.E., India, it appears that only one-half the 
quantity of dynamite and one-third the number of bore- . 
holes is required to remove the same quantity of rock as 
gunpowder.” “The area of the fire-grate being about 
14$ square feet.” 

The Appendix on Tables, Tests, and Formule, for the 
use of electrical enginzers, 1s a real addition to the book. 
Beginning with a table of the “ Formulz of the Absolute 
Units,” Mr. Jamieson goes on to the definition of the 
different practical units now in use; and then gives a 
large amount of useful information in the form of tables 
and rules for making electrical tests. Much of the infor- 
mation here given is published for the first time, and on 
this account will be the fnore valuable to engineers. 

Cable work has received special attention, and although 
not fully treated, absorbs, we think, more than its due share 
of the sixty-four pages devoted to the appendix. The space 
taken up by some of the legs useful tables might, it seems 
to us, have been saved, and a fuller treatment of the 
different methods of testing electromotive force, battery- 
and other resistances, &c., given. Mr. Jamieson gives 
only a few rules far such tests, and refers to other books 
for more, but we think that a book of rvles*sbould be full 
if it be anything. In order to measure the resistance of 
thick wire, Mr. Jamieson suggests that a piece of it may 
be drawn down to a fine gauge, and then tested in the 
Wheatstone bridge. ‘This is neither convenient nor satis- 
factory, and should be replaced “by one of the well-known 
methods of testing such wires. Again on page 361, Mrt 
Jamieson proposes to measure the work done in charging 
a secondary battery by joining up a suitable voltameter 
as a shunt ıt. This method is worse than useless. 

e Although we should like to see an absence of such 
faults as the above, and considerably more space devoted 


collapsing pressure of tubes as 


* 
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to the subject of general laboratory and engineering w 
Mr. Jamiesoħ has made good use of the space at his 
disposal, and we have much pleasure in recommending 
his appendix as likely to prove exceedingly useful to 
electricians, e. ` 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
‘or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, ; 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on has Space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Mr. Stevenson’s Observations on the Increase of the 
Velocity of the Wind with the Altitude 


A HEAVY pressure of professional work his prevented me till 
now from noticing Mr, Archibald’s remarks on my paper on 
-simultaneous observations of the wind at differeht elevations, 

I fear I have not been sufficiently explicit as to the object of 
-my observations. All of them have reference strictly to the 
retarding influence of the friction caused by the earth’s surface, 
and are not so much of a meteorologic as an engineering character, 
This I thought would have been understood from my statement 
that I believed they were- approximately correct ‘‘ for practical 
purposes.” The formule are intended to be applicable only to 
heights within the limits of my observations, and the idea òf 
applying them to the higher regions of the atmosphere, such as 
-from 3800 to 23,000 feet above the earth, never for one moment 
-erossed my mind, and I think the following facts observed by 
Mr. Glaisher in his balloon ascents prove the futility of attempt- 

ng to deduce from experiments made near the surface of the 
earth what the velocity of the wind may be at such great 
-elevations. 

“In almost all the ascents the balloon was under the influence 
of currents of air in different directions.” ‘‘ The direction of 
-the wind on the earth was sometimes that of the whole mass of 
air up to 20,000 feet, whilst at other times the direction changed 
within 500 feet of the earth. Sometimes directly opposite 
-currents were met with at different heights in the same ascent, 
and three or four streams of air were encountered moving in 
«different directions.” 

“On January 12, 1862, the balloon left Woolwich at 2h. 8m. 
-p.m,, and descended at Lakenheath, seventy miles distant, at 
4h. 19m. p.m. At Greenwich Observatory, by Robinson’s ane- 
mometer, during this time the motion of air was six miles only,” 

On June 26,1863, `“ at 9090 feet the sighing and moaning of 
the wind were heard, and Mr. Glaisher satisfied himself that this 
was due, not to the cordage of the balloon, but to opposing 
-currents,’’ On the descent, “a fall of rain was passed through, 

sand then de/ow it a snow storm, the flakes bemg entirely com- 
-posed of spiculze of ice and innumerable snow crystals,” 

On July, 1862, the temperature of the air at starting was 59° 
Fahr., at 4000, 45°, at 10,000, 26°, at 13,000, 26°, at 15,500, 
31°, at 19,500, 42°, at 26,000, 16°, On descending, it was fonnd 
“to be 37°38, at 10,400, while on the ascent at the same height, 
ut was only 26° . k 

Mr, Buchan states (article ‘‘ Atmosphere,” ‘Ency. Britt,” 
-gth edition): ‘observations of t# winds cannot be conducted, 
and the results discussed, on the supposition that the general 
movement of the winds felt on the earth’s surface is horizontal, 
it being evident that the circula'ion of the atmosphere is affected 
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oik becayse I consider fit applicable to such engineering works, for 


exanpple,*as the Tay and Forth Bridges. 

As regards the other opservations with pressure anemometers 
at compiratively great eights, the highest observed being 1600 
feet at the Pentland Hills, the simple formulie’ which I pro- 
posed were made only to cover the observations which I actually 
obtained, and they do agree nearly with these results. As to 
the assertion that I supposed that the force of the wind ought 
to vary as its velocity, the contrary is the fact, as Mr. Archibald 
might have seen by my statements that the only hypothesis an 
which -I could account for the paradoxical result of the same 
formula bemg øractically applicable ‘both to force and velo- 
city was’ the decreased density of the air as we,ascend. I 


Observations on Velocity at Arthur's Seat 
~~ 



























































Velocities conputed for lower station -~ 
Velocity —<—<— = Velocity 
recorded at By Mr. By Mr. By Mr. reqpr@ed at 
high elevation | Stevenson’s | Stevenson's Archibald’s low elevation, 
rst forsnula. | apd formula, formula. ' 
feet £ apa / E|” y= Eh = pat / E |550 feet ab 
a ae a ER)’ p= Se aa E | 300 feat above 
: 5 
885 703 592 766 720 
1,698" 1,430 1,205 1,558 1,364 
2,620 12,206 1,859 ‘ æ 2,405 2,133 
3,416 2,876 2,424 3,132, 2,718 
4,328 3,646 3,071 3:973 3,465 
5 575 4,697 3:957 5,117 4,592 
6, 763 5s 698 4,800 3 bd 5: 640 
8,035 6,765 5,702 71376 | 6,782 
-9,368 7,893 6,648 8,600 7,862 
10,820 9,115 7,679 9,933 8,765 
12,410 10,455 8,807 | 11,392 -| 9,789 
13,700 11,542 9,722 12,576 10,639. 
15,058 .| 12,687 10,686 13,833 11,680 
— A en nin 
+13 | 79,713 67,152 86,869 76,149 
“Mean results| 6,132 5,165 6,682. 5,857. 
à Calculations for lower station _ 
Height of a s x By Mr. By Mr. 
stanons Observations Se enoii Stevenson's Archibald’s 
on peril f At higher At lower tst formula, |.end formula. formula, 
in feet, | Station. | station. | ~ FA Fh s/h 
=F h = 47 =F h 
s=r y E] fey | 5 
1617 | 5'656 — — — _ 
1500 — | 5°250 5°424 5'246 ` 5'491 
1500 | 8'542 | — en = = 
915 — | 5000 6'671 5'208 7'516 
438 | 5771 — = = = 
371 — | 4259 4°675 4'301 4873 
371 | 4'577 TE = Fx ia 
276 -| — 4181 $°945 3°495 4°247, 
Average for ', . : š 
lower stations i 4672 |. 5'179 £540 5°53? 











largely through systems of ascending and descending currents.” 
The observations in the higher regions of the atmosphere quoted , 
by Mr. Archibald confirms this irregularity of the atmospheric ' 
currents ; as, for example, the velocity at an elevation of 1600 
feet is greater than at an elevation of 7200 feet, showing that no 
satisfactory results cxn be deduced from them. 

My observations on the “s0-feet pole are only applicable to 
**small heights” above the ground, and they have proved the 
ab:olute necessity of all anemometers being placed at one uni- 
form height above the ground, and are mainly useful in,enabling 
us to reduce anemometric observations obtained by instruments 
at different heights to the same standard level—a ‘matter which, 
as a meteorologist, I deem of great importance. s 

I believe that-the formula- for -small ‘heights will be usefêl, 


”. 








am not prepared to admit that the velocity at roo feet above 
the sea will, as Mr. Archibald supposes, be much greater than 
at sea-level, for my simultaneous obsegvations of wind -pass- 
ing over the:sea, over sand and over grass (Min, Cir. Eng.) 
render it doubtful. If for example a wind passes over the 
esurface of the sea with a given velocity, which will depend 
to a certain extent on the comparatively small amount of friction 
due to passing over water, that velocity will be at once reduced 
when the current mee% the shore and begins to pass over the 
more retarding surface of solid land. At a height of 100 feet 
“above sea-level, it may not therefore have attained the initial 
‘velocity which it had at sea. But as to the whole subject, which 
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is one of great difficulty, I will only repeat gthat I formerly said, with which they are customarily associated. At first sight this 


that ‘additional observations are much wanted at high Idvels,” 
and I might have added, at «mall elevations also, 

I have tabulated as above the fegults given by my two 
formule and by that of Mr, Archibald, from which it appears 


that my first formula, viz. v= V V% ,agreesmore nearly with 
_ the recorded results of velocity at Arthur’s Seat than any of the 
others, while my second formula, f= 2a agrees best with my 


first observations of pressure, 
Edinburgh, Bebruary 17 THOMAS STEVENSON 
* 


The Supposed Coral-eating Habits of Holothurians 


In glancing through my back numbers of NATURE my atten- 
tion has been drawn to a letter on the above subject by Mr. H, 
B. Guppy, published in the issue dated November 2, 1882. 
Quoting’ the late Mr. Charles Darwin’s famous work on ‘* Coral 
Reefs,” where it is stated at p. 14, on theeauthonty of Dr. J. 
Allan, that Holothurize subsist on living corals, he recounts the 
results of his investigations made on the reefs of Santa Anna 
and Cristoral, with the object of putting such statement to the 
test. As the upshot of his experiences he writes that he has by 
no means satisfied himself that Holothuric do subsist on living 
coral, In no instance did he meet with a single individual 
browsing on the patches of living zoopbytes, the two species 
observed being indeed Mnd living only in the plots of detritus 
or dead coral matter that flanked the growing masses. Mr. 
Guppy gives qn approximate estymate of the amount of coral 
sand daily voided by an individual Holothurian, but adduces no 
evidence as to fhe manner in ‘which such hard matter is taken 
into its body. This phenomenon indeed he apparently did not 
witness ; nor, so far as I am able to ascertain, has any other 
investigator brought forward any positive testimony in this 
direction, 

Through my cultivation of Holothurie in company with 
various other Echinoderms a few years since ın the tanks of the 
Manchester Aquarium, xnd also more recently in the Channel 
Islands, I find myself in a position to suj ply this hiatus in our 
knowledge of their life economy. The two species that weie 
more particularly the subject of my observations cluded the 
large, dark purple Cucumarıs communis, derived from the Cor- 
nish coast, attaining, in its fully extended ccndition, a length of 
from eight to twelve inches, and the white or duty yellow variety 
of Cucumaria pentactes, that rarely exceeds balf these dimensions, 
The oral tentacula in both of these species are largely developed, 
taking the form of ten extensively ramifying pedunculate plumase 
or dendrifoim tufts stationed at equal distances around the oral 
opening, Itis with these organs that the food substances are 
seized and conveyed to the alimentary system, though in a man- 
ner totally distinct from what obtains in other tentaculiferous 
animals, such as a sea-anemone, tubiculous annelid, or cuttle- 
fish, Whew on the full feed ıt was observed indeed that the 
tentacles of the Holothurian were in constant motion, each 
separate dendritic plume in turn, after a brief extension, being 
distally inverted and thrust bodily nearly to its base into the 
cavity of the pharynx, bearing along with it such fragments of 
sand and shelly matter as it had succeeded in laying hold of. 
No consecutive order was followed in the inversion of the 
separate tentacles, that which at the moment had secured the 
most appelising morsel gaining seemingly the earliest entré, 
But little time was lost m this feeding process, for no sooner 
was one tentacle everted than another was thrust into the gullet, 
and so the meal continued, as not unfrequenfly observed, for 
several hours together. To furnish a fitting simile for this 
anomalous phenomenon of ingestion, one might magine a 
child provided with ten arms, after the manner of ancient 
Buddha, grasping its food with every hand and thrusting it 
in a quick and continuous stream down its throat, the hands aml 
arms with every successive mouthful, not stopping at the 
mouth, but disappearing up to or above the elbow within 
the visceral cavity. That the Holothunz are not devourers 
of living corals is shown not only in connection with the 
data just recorded, but from the fact also that several of 
these animals were kept m a tank containing sea-anemones 
and corals (Balanophyllia verrucosa) without their inte: fering 
with them in any way, or manifesting qlimentative functions 
other than those just described. All that they require for their 
nutrition is evidently derived then fron the coral or shell debris 








material would appear to be in the last degree adapted for the 
sustenance of such higbly-organised animals, but, as may be con- 
firmed at any time by the mvestigation of like conditions in 
aquaria, it will be found that shell-cand, gravel, and all other 
debrig forming the superficial layer at the bottom of the water, 
when exposed to the light, 1s more or less completely invested 
with a thin pellicle of Infusoria, Diatoms, and other miciscopic 
animal and vegetable growths, It is upon these minute organisms 
that the Holothurie feed, swallowing both them and the shelly 
or other matter upon which they grow, much in the same way as 
we might subsist on cherries, swallowing stones and all—the 
nutritious matter in. the case of the cherries being in much 
greater ratic—and the Ecainodermata having the advantage over 
us that they have no ve-miform appendage to their alimentary 
system to jeopardise their safe indulgence in such stone-swallow~ 
ing propensities. Most probably, but this as a fact I did not at 
the time take steps to determine, the shell or coral debris, with 
its investing organisms ccnveyed to the mouth, is triturated by 
the characteristic teeth that aim the pharynx into one homo- 
geneous mass, which, after the extraction of all nutritious sub- 
stances, is discharged in the form of sandy pellets at the 
opposite extrematy, At all events, the phenomenon of food 
ingestion as witnessed and here described amply accounts for 
the relatively prodigious quantities of shell- or coral-sand that 
the Holothurise have beea observed to void by Mr. H. B. Guppy 
and other writers. 

Data of mterest concerning the feeding processes of various 
other Echinodermata wzre noted by me at the: Manchester 
Aquarium, Two species of Echini—Z, miliaris and Æ, lividus 
—throve well, and devcured large quantities of the seaweed, 
Ulva latissima, thas demonstrating their essentially herbivorous. 
tastes, while the commcn Sand-star, Ophiura tex‘urala, ex- 
hibited peculiarly interesting habits. These were kept in a 
shallow tank with a sandy bottom, and, except at feeding-time,. 
were but rarely vi-ible. No sooner, however, had a few small 
pieces of chopped fish been dropped into the water and settled 
to the bottom than their snake-like arms appeared above the 
sand in all directions, next their entne bodies, then a general 
scramble ensued for the provided food. This was conveyed to 
the creatmes’ mouths with the aid of the flexile arms, one of 
which was dexterously twisted round the selected fragment—as 
an elephant might use its pioboscis—and the morsel then dragged 
beneath the body with its central oral aperture, or rather the 
body dragged on top of it. Phenomena of corresponding interest, 
did space permit, might be related of numerous other species, 
but the foregoing will suffice to illustrate the amount of know: 
ledge that may be gained, and gamed im no other way, concern- 
ing the habits and hfe-bistories of marine organisms by their 
mtelligent study in the tanks of an aquarum. 

Apropos of this subject of aquaria, it will interest all biologists 
to know that the long-hored for opportunity has at last arrived,. 
or is about to anıve, of securing to the nation an aquarium 
suited in all ways, ım beth position and equipments, for the- 
conduct of scientific pisc.culture and biological research. In- 
cluded in the buildings now in course of crection for the forth- 
coming International Fisheries Exhibition 1s a fine series of - 
marine and freshwater tarkse having such substantial constiuc- 
tion and perfect mechanical arrangements, that it is proposed to 
leave them standing after :he close of the Exhibition, their final 
destiny having alone to be decided on, The close contiguity of 
these tanks ın the Western Arcade of the Horticultural Gardens. 
to the existing Museum ef Eognomic Picciculture immediately 
suggests the appropriateness with which they might be incorpo- - 
rated and more fully developed’in conjunction with that Museum, 
or with the biological department of the Science Schools on the~ 
opposite side of the road. Asan appanage of the last-named 
imstitution, it is indeed almo t impossible to prognosticate tit 
important 78e tl is aquarium might be adapted to fulfil. Leaving, 
a sufficiency of tanks for public exhibition, the remainder might 
form an efficient depot or inland zoological station for both: 
supplying the class-rooms and for placing»at the disposal of 
original investigators fac.hties hitherto unprecedented in this 
country for making themselves acquainted with the structure, e 
habits, and developmental histories of organisms peitaining to 
every branch of marine biology. It 1, at all events most earnestly 
to be desfred that steps will be taken at the right time by the 
proper authorifes to turn to good account so magnificent and 
rasely recurring an opporttnity. W. SAVILLE KENT 

Buckland Fish Museum, South Kensington, February 21 
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Influence of a Vacuum on Electricity 


THE theory “of Prof, Edlund that a perfect vacuum is a 
perfect conductor of electricity, but that a discharge across such 
a vacuum between two electrodes is prevented by an electro- 
motive force at the surface of the electrode, involves our attri-. 
buting to the vacuum the property of screening from elettrical 
influence any body which it envelops. Jf the vacuum be a 
conducfr, what we call induction cannot take place through it. 

Not having been able to find any record of an experiment 
which conclusively proved that a vacnum so perfect as to offer 

considerable resistance to the passage of a 

current nevertheless permitted induction to 

take place through it, I have tested the 
matter by means of the apparatus shown in 
the figure, oe. fi - bse 

AB 1s a glass tube about 15 cm, long ; 
c is alight hollow platinum ball, 1 cm. in 
diameter, hung by a fine platinum wire 
from the top of the tube between D and 
E the two separated halves of a cylindrical 
platinum box, which are insulated from 
each other and held in position by platinum 
connections sealed irto tle sides of, the 
tube, and projecting to the outside at F 
and G, 

It 1s of importance to mention that the 
upper terminal H, from which the sphere 
hung, does not reach more than about 3 
millimetres above the inner surface of the 
tube. - The two halves of the cylindrical box 
are sufficiently near together to prevent the 
ball commg in contact with the sides of the 
glass, 

This tube was exhausted until an indùc- 
tion current, would give a 12-millimetre 

` spark in air, rather than pass between two 
terminals, K L, sealed in the uoper part 
of the tube with their opposed ends about 
half a centimetre apart - 

A wire about 30 cm, long was then hung 
from ¥, and an electrified body presented to 
the lower end. On the approach of this 
is body to the wire the sphere was at once 
“attracted towards D, and when a discharge was permitted be- 
tween the electrified object and the wire, the sphere was violently 
attracted, and a minute spark was seen when the wire holding 
it touched the cap of the box p, ‘The sphere was then repelled 
by the similarly charged box, 

It thus appears that the phenomena of electric induction take 
place across a discharge-resisting vacuum, and that the sphere 
hung in it is not screened from electrical influence as it would 
be if surrounded by a conductor. A. M. WORTHINGTON 

Clifton College, Bristol, February 22 
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The Meteoroid of November 17, 1882 


THERE has already been much discussion on this subject, but 
I do not think that such exceptional phenomena lose any of their 
interest .by having happened a few months ago; and ‘so I write 
partly to correct a misapprehension on the part of Mr. Back- 
house and Mr, Groneman as to the bearings of the positions of 
appearance and disappearance of the meteoroid as seen by my- 
self, It seemed to me to appearin the S.E.E. and disappear 
S.W. by S., but these are not the directions of those points 
where the trajectory and the horizon would intersect. By 
mentally continuing the apparent path down to the east and 
west horizons, point. would be reached, nearly, but I think not 
quite, 180° ap&rt, the former about 20° N. of E. and the latter 
nearly opposite, so that I searcely thmk that it was a great 
circle, but ıt is very uncertain. Mr. Saxby states that a similar 
cloud was observed to cross the zemth of Brussels by M. Mon- 
tigny. Now there wre two accounts—one by M. Zeeman of 
Ziericksee and the other froth near Rye (Sussex)—which seem to 
eonsistently apply to one and the same thing, for the latter place 
is W. by 20° S from Ziericksee, and from both places the same 
elevation of about 50” was reached, ‘These accounts,etf com- 
bined with that from Brussels, indicate a height pf about 70 
mules ; but then how does such a height agree witlf some of the 
English observations? On the supposition of the above height? 
the altitudes of culmination as seen from Woodbridge arfd 


. 
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Windsor would beggbout 29°, from Bristol 25°, and from York 
10° ofly, evhich ladt angle is directly dt variance with the actual 
one, " For my part, I will give up the reconciling of suck con- 
tradictory evidence to jh8se who have an aptitude for conun- 
drums. The evidence is in favour of this being an auroral 
manifestation, but the spectrum of the cloud does not prove this, 
foras yet 1t is not knowg whether the extremely rarefied upper 
atmosphere may not be excited to such incandescence as will 
yield the so-called ‘‘ auroral” spectrum by other means than 
the electric discharge, as, for instance, by the passage of a cloud 
of meteorites. Mr. Petrie upholds the latter hypothesis, but I 
think that there is a simple but weighty objectiug to it; for it is 
difficult to see how a cloud of iseteoric dust of such closeness 
and defined form as the appearance of this cloud would imply, 
could travel through spage for any length of time without 
coalescing into one granular lump, owing to the mutual gravita- 
tion of its parttcles.- Of course this objection will have the less 
weight the smaller we suppose the fndividual particles to be, e This 
argument will scarcely apply to the well-known meteor Streams, 
whose individual pasticles are really so very far apart. If this 
flying arch” was subject to gravity, jt certainly had more than 
sufficient velocity to prevent it beg appropfiated by our earth 





as a satellite, for the tangential speed necessary to a circular 
orbit of 4100 miles radius round our earth woukl only be about 
4% miles per second, with a period of 14 hours, All interested 
in this phenomenon will no doubt pay more attention to -the ` 
southern sky during future auroras, in hopes of noting some- 
thing more of a similar nature, and théy’will also look forward 
to seeing a full account of Prof, Lemstrom’s remarkable.experi- 
ments on the nature of the aurora, which he has been conducting 
at Sodankyla with such unlooked-for results, ; 
Heworth Green, York H. Dewnis TAYLOR 





A Meteor x 


Last evening at 9.35 p.m. a remarkably large and brilliant 
meteor was seen from here, appearing at a pomt about 10° east 
of n Canis Majoris, passing slowly over that star in a south-west ‘ 
direction, and vanishing a few degrees above the horizon; time 
about three seconds, Its light had a “pale green tint, and in 
brightness and apparent diameter it far exceeded Sirius (which 
was particularly bright all the evening), so much so that my 
companions, though not looking in that direction, were instantly 
attracted by the hght, and saw it in its splendour. : 

R. W., S. GRIFFITH `. 


Eyeworth Lodge, Lyndhurst, Hants, March 3 
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Aurora ¢ 
Last night at about ten o’clock there were two beautiful white, 
auroral streamersy like the taus of enormous comets, near the 
Pleiades. They were nearly vertical, and slowly moved, in a 
direction parallel to the horizon, towards Orion, after which they 
gradually vanished. ‘There was little wind, and the night was 
bright starlight, after a cloudy day. There was an auroral glow 
like twilight over the northern horizon, The barometer rose 
during yesterday and last night, and stands high. - 7 
y Josera Jonn MURPHY 
Old Forge, Dunmurry, Co. Antrim, February 28 








Hovering of Birds 


WITH regard to Mr. W. Clement Ley’s remarks, I have 
already been permitted to exglain ın NATURE (vol. xxvii. p. 
366) how I had aceidentally misunderstood Mr. Airy’s meaning. 
I do not beleve that any bird having a greater specific gravity 
than the air can 1etain a perfectly fixed position in a calm with- 
out some wing-motion. Mr. Ley ‘believes that there is 
nothing im the etymology of the word ‘hover’ that implies 
movement.” This has mduced me to look up a somewhat volu- 
minous and recent dictionary, in which I find ‘‘ Hover, vé. (W. 
hoviaw, to hang over, to fluctuate, to hover), To flap the wings, 
flattering or flapping the wings with short irregular flights” ; and 
more to the same effect, all indicating movement. J. RAE 





< 
AMATEURS AND ASTRONOMICAL 
QBSERVATION 


TEE labour dong by astronomical amateurs has had 
no httle influence upon thé progress of the science. 





The work achieved by them has indeed often been of the 
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utmost value, and a long list of names, might be adduced 
of those who in pasttyears attained A most honorable 
position either as discoverers, as systematic observers, or 
as both. Seeing therefore that anfateurs, whose efforts are 
purely disinterested and the natural outcome of a love for 
the subject, have contributed go largely to place our know- 


ledge of astronomy in its presentghigh place, their efforts’ 


should be encouraged and utilised by their contemporaries, 
who hold official positions, and who may find it convenient 
to assist them by some of that practical advice and in- 
struction which they are eminently qualified to afford. 

It seems æ thing to be deplored that in this country 
there areno establishments where astronomy is made a 
special subyect for teaching, and where those who early 
evince a taste in this direction fay be educated in con- 
formity with inclination. We think that an institution 
giving special facilities to astronomical students, and 
affording instruction both in observation and computa- 
tion, must prove a most efficient means of advancing the 
interests of the scienge. It cannot be denied that the 
work of many dmateurs is rendered far less valuable than 
it would otherwise be by its approximate character, that 
is to say, by its lack of critical exactness—both as regards 
practice and theory. This cannot be avoided under 
present circumstances. A man on first becoming imbued 
with the desire to study astronomy as a hobby is generally 
in a measure isolated; he has to rely entirely upon his 
own exertions and what he can get out of the popular 
treatises upon the subject. It must, however, be conceded 
that he has many difficulties to encounter, both imaginary 
and real, before he proceeds very far; and these impedi- 
ments are of such force as either to deter him altogether 
from advancing further, or check him so effectually that 
more than ordinary enthusiasm is required to surmount 
them. Now this could be obviated by a little timely 
assistance from some practical astronomer. Treatises, 
however exhaustive and felicitous in explanation, can 
never be as effective as personal instruction and example, 
and hence it seems a desideratum that some establish- 
ment should be arranged to afford assistance to such 
amateurs as are anxious to qualify themselves as practical 
astronomers. It is certain that could such instruction be 
imparted on reasonable terms, there are many amateurs 
who would gladly avail themselves of the opportunity. 
The main purpose might be to train observers to the use 
of equatoreals, transit instruments, micrometer work, 
photography, &c., and in the proper reduction of obser- 
vations and computation of orbits, 

The fault with amateurs seems to be that ‘they are 
devoid of prganisation, and generally of proper education 
‘to the work in hand. Labouring independently and in- 
termittently they have, as a rule, no definite purpose in 
view other than the mere gratification of cunosity. It is 
obvious that some means should be adopted to attract 
them to suitable channels for systematic work, so that 
they may be enabled not only to find pleasure, as hitherto, 
in seeing objects of interest, but also more effectively to 
aid the progress of the science by making their observa- 
tions of practical utility. Fot it cannot be doubted that 
the means of determining exact positions and the capacity 
to reduce them will naturally increase’ the ardour and 
interest of observers, and must introduce a new and 
powerful element to the further advancement of astro- 
. nomy. The number of amateurs is steadily increasing 
year by year, and there are now in this country a very 
large assortment of efficient telescopes which are lying 
comparatively idle sor so misdirected as to be of little 
service. Under these circumstances it seems desirable to 
make some attempt to organise the labours of amateurs. 
in directions suitable to their means and inclinatfons, and 
to utilise such results for the benefit of astronomy. 

It is generally the case that atateurs employ their 
instruments in spasmodic fashion, and do not tenaciously 
follow up important observations even when such are well 
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within their grasp. For instance, an interesting marking 
on a planet may be once seen and recorded as a feature 
of peculiar interest, bit it is then allowed “to escape sub- 
sequent observation, and thus the value of the record is lost. 
It.is not sufficient to see a thing; we must hold it as long 
-as possible, watching its variations of motion and form, and 
thus possibly arrivicg at something definite as to its 
behaviour and physical character. We cannot, ivis true, 
expect amateurs, who generally are much pressed with 
other engagements, to work for long periods and at in- 
convenient hours, because this directly means a sacrifice 
of other interests wich ıt is imperative should not be 
neglected. But by the exercise of discretion, and by the 
utilisation of favourable opportunities, we think that ob- 
servers, though their *time may be much restricted and 
their instrumental means very limited, may yet contiive 
to do valuable work ia one or other of the many attractive 
departments of astroromy. 

The fact sometimes forces itself upon us that astro- 
nomical work is not cearly commensurate with the meazs. 
The large number ef powerful instruments now in use 
might surely be expecced to yield a most abundant harvest 
of results ; but we caanot deny that this is far from being 
the case. It is sometimes the boast of the fortunate 
possessors of a 10-inch refractor or 12-inch reflector that 
their instruments are comparable, as regards performance 
and reach, with those employed by the first Herschel ; 
and this being granted, how comes it that there 1s such a 
manifest lack of new discoveries and of that unwearying 
enthusiasm exhibited by the earlier observers? Possibly 
some of our best instruments are’ merely erected as play- 
things serving to gratify popular curiosity. The possessor 
of a “big” telescope is always courted to a certain 
degree by people who, though knowing little and caring 
nothing about the science, yet profess great interest in 
order to be permitted to view some of the most interesting 
wonders in the sky. These ordinary sightseers love 
novelties of any kind ; moreover a view of such objects 
and an explanation by the “astronomer” himself 1s a 
thing to be desired, because one acquires self-importance 
and can dilate upon the subject to one’s open-mouthed 
friends who have never been honoured with such marked 
distinction. It is nezdless to say that such exhibitions 
are mere waste of time; valuable opportunities—and they 
are few enough in this climate !—are lost never to return. 

Many fine telescopes, though occasionally in use, are 
not directed to the attainment of any important ends, 
Year after year they are kept in splendid ‘adjustment ; 
a speck of dust on the lens 1s removed with scrupulous - 
care; a spot of dirt on the circles is rubbed off with 
anxious energy, and the owner stands off a few paces to 
_view his noble instrument with intense pleasure. How 
grand it looks! How massive! Surely this splendid 
machine 1s able to reveal the most crucial tests of obser- 
vational astronomy? The knowledge that he has the 
means to see great things is in itsel a sufficient satıs- 
faction without any practical application. Besides, how 
can he think of departing from his invariable custom of 
going to bed at 10.30 p.m@and risk catching a slight cold 
into the bargain? E:s intention certainly had been to 
make a prolonged vigil to-night. but that was decided on 
in the sunny afternoon before the frosty air came on and . 
before the fog began to rise up from the valley, and sq he 
decides with some show of reluctance to leave it all to 
another night! Here is the hour, but ‘not the man. 

It is a fact to be regretted that many promising 
amateurs have had to relinquish, prematurely, all astro- 
nomical work on acccunt of cuscumstances. A man on 
first experiencing the desire to do something to astronomy 
buys a few books, and then, when he finds it indispensable, 
a telescope, thus expending it may be the hard-earned 
savings ofa few yeers. He becomes more interested 
with new frcrlities, ard devotes much time to the subject. 
“Witimately the fact is reahsed that his business affairs 
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are suffering from want of proper attention, and what is 
of even more smpoutance his health is failing with over- 
application to work. There is no alternative but to 
relinquish his favourite hobby, and he parts with his 
‘books and instruments for what little they will fetch. 
How many are there who have had this experiefice? 
How many promising observers have left the science 
‘because it offers no pecuniary rewards or benefits such as 
other work commands? “Life is real, life is earnest” ; 
the telescope must be neglected for the ploughshare, and 
the solitary though withal happy hours of vigil must be 
given over to Morpheus! Many have realised all this, 
and though their names will never be known as astro- 
momers, they have deserved as much credit for their dis- 
interested efforts as many others who have from more 
fortunate cireumstances achieved eminence. 

It must be admitted that observers of the present day 
have many advantages over their predecessors, owing to 
the greater perfection and size of instruments and the 
conspicuous advances in the senal literature of the 
-science, The latter has developed wonderfully during 
the last few years with such publications as The Odser- 
watory, Copernicus, L? Astronomie, Sirius, Crel et Terre, 
The Stdereal Messenger, &c. Formerly we had but the 
Astronomische Nachrichten, Wochenschrift fur Astro- 
nomie, and Astronomical Register. This leads us. to 
hope for a corresponding increase in the number of 
astronomical workers, 

It cannot be questioned that the essential direction of 
labour on the part of amateurs should be more of a syste- 
matic or methodical character than hitherto. A certain 
department or definite work should be taken in hand and 
followed up persistently. Little good is likely to accrue 
from erratic work or from the hasty and necessarily in- 
complete examination of many different objects. Every 
~observer has ‘a leaning towards a speciality, and he 
‘should pursue this exclusively even to the absolute 
neglect of other departments. Astronomy offers such a 


large number and variety of objects that to attempt an - 


investigation of more than a mere fragment will tax more 
-than the energies of a lifetime. We would therefore 
*recommend amateurs to apply themselves sedulously to’ 
such special branches as they may individually select, for 
the indiscriminate use of a telescope is to be deprecated 
on many grounds. W, F. DENNING 





ON THE NATURE OF INHIBITION, AND THE 
ACTION OF DRUGS UPON IT? 


Il, 


M VULPIAN has observed that the eacitability of 
+ the lower parts of the spinal cord increases as the 
“upper part is gradually shaved away, so that each layer 
-of the cord appears to exercise an inhibitory action on 
the one below it. e M. Brown-Séquard supposes that in 
seach layer of the cerebro-spinal system there are both 
-dynamogenic elements and inhibitory elements for the 
subjacent segments. oe 

We are, in fact, almost obliged to assume that each 
nerve-cell has two others connected with it, one of which 
has the function of increasing, and the other that of re- 
straining the function of the nerve-cell itself. 

pplying tifis same hypothesis to Newton’s rings, we 

would say that certain parts of the lens or of the glass 
plate possessed the property of interfering with the rays 
Of light, or were inhibitory centres for them. Others 
again had the property pf increasing the brightness, or 
were stimulating centres for them; and, moreover, that 
different parts of the lens or of the glass plate contained 
each its stimulating and inhibitory centres for different 
coloured rays. ý 

The multiplication of centres in the lenf and glass 
plate soon becomes more than the imagination can well take 

1 Continued from p. 428. 2 


in; and we are ay resent almost precisely in the same 
condi#ioneregardi fs inhibitory and ‘stimulating centres in 
the nérvous system. E 

As soonas we get, fid of the idea that the darkness 
caused by the interference of the rays of light at certain 
‘points is due to some pecaliar property inherent in the 
glass, and attribute the interference simply to the relation- 
ship between the waves of light and the distance they 
have to travel, the whole thing becomes perfectly simple, 
and the same ts, I think, the case in regard to inhibition 
in the nervous system. > . 

Let us now take a few more examples of ifthibition. 

We find ın experiments with the frog's foot efactly the 
same as on our own hand. Thus, when a little turpen- 
tine is placed upon the toes it excites a violent reflex, but 
if a little turpentine be Injected under the skin of the 
same foot, the reflex is abolished? We find also that 
irritation applied to a limited region of the skin usually 
causes marked reflex, but if the same stimulus be apphed 
to the sensory nerve supplying that regign, the reflex is 
very much less.2 In the cases just mentioned the irrita- 
tion is applied ta sensory nerves of the samg part of the 
body, and close together, and the explanation of its dif- 
ferent results is the same as that already given for the 
different effects of tickling and pressure. Different sensory 
nerves on the same side of the bodyeBut at some distance * 
from each other, will also cause inhibition of motor reflexes ; 
thus it has been shown by Schlosser? that simultaneous 
irritation of the skin over flexor and extensor surfaces 
will lessen reflex action. - 

Some years ago I observed that frogs suspended by 
the fore-arms with cords, or tied with their bodies against 
a board, reacted less perfectly to stimulation of the 
foot by acid than a frog suspended by a single point, as in 
Turck’s method. Tarchanoff* has also observed that 
frogs held in the hand also respong less perfectly than 
when hung up; the gentle stimulation of the sensory 
nerves in the skin of the body appearing to exercise an 
inhibitory action over the reflex from the foot. 

The injection of acids or irritating solutions into the 
mouth ë or dorsal lymph sac also exercises an inhibitory 
action on reflexes from the foot. . - 

A similar effect is produced by irritating the sciatic 
nerve on one side by a Faradaic current, and applying a 
stimulus to the other foot. So lon as the irritating cur- 
rent is passed through the sciatic nerve, no reflex move- 
ment can be eftcited by stimulation of the other foot; 
but so soon as the -Faradaic current stops, the reflex 
excitability again appears in the other foot’ As this 
phenomenon occurs when the influence of thesbrain and 
upper part of the spinal cord has been destroyed by a 
section through the coid itself, the inhibition which occurs 
must be due to an action which takes place in the lower 
portion of the spinal cord. 

Stimulation of the nerves of special sense has also an 
inhibitory action on reflex movements. This we can 
readily see in ourselves, by observing our actions in the 
dark. If we touch something cold or wet, or if some- 
thing suddenly comes against our face, we give an in- 
voluntary start, sometimes almost a convulsive one. If, 
however, we were able to see, we should not give a start 
in the least when we touched a piece of wet soap, or 
when the end of a curtain suddenly- came against our 
cheek. j 

Without entering into the nervous mechanism through 
which sight effects this change in opr actions, but only 
reducing it to 1ts simplest form of expression, as we would 

£ Richet, Muscles et Nerfs, Paris, 1882, p, 710 
fe 7 Marshall Hall, Memoirs on the Nervous System, London, 1837, p. 48. 

3 Arch $f Physiol. 188, p. 303, quoted by Richet, of cet. 709 
Quoted by Richet, of cit p. 709 


tschenow, physiologjche Studien uber die Hemmungsmechanismen 
fur die Refiexthatigkeit des’ Rückenmarks um Gehirn des Frosches, Berlin, 


1863, p 33. Å . 
6 Brunton and Pardington, St. Battholomew’s. Hospital Reports, 1876 g 


P- 155. 
7 Nothnagel, Centralblatt d med. Wiss 1869, p azt. 
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iù- talking of animals, we say that the stimulus to the 

sensory nerves of the Htand or cheek, a contacte with the — 
wet soap or with the curtain, caused in us a reflex A e 
which was inhibited by the stimdiys applied to our optic | 
“nerves. A similar occurrence is observed in frogs, and | 
“the reflex actions produced by stimuli applied to the fee 
are much stronger when the inhibitory effect of the optic 
nerves upon them is removed by covering up or destroy- 
ing theeyes, orby removal of the eptic lodes. 
“Regarding the optic lobes, we will have a good deal 
“amore to say presently, for they have been considered to 
“be special intfibitory centres, and are often known by the 

«ame of Setschenow’s centres. 

If we try to explain all those instances of inhibition by 
the assumption of special inhi®itory centres for each 
action, we must suppose, in connexion with every sen- 
sorygnerve, that centres exist which lessen or abolish the 
ordinary reflexes produced by stronger or weaker stimula- 
tion applied to the nerve. Besides this, we must suppose 
other centres which inkibit motor actions in other parts 
of the body: as for example, when irritation of the 
extensor lessens reflex excited by irritation of the flexor 
surfaces, or vier versd, or when the irritation of one 
sciatic stops reflex action from mechanical irritation of 
the other foot. A special inhibitory centre must be 
placed also in the opie lobes in connection with the optic 
“nerves. This complication reminds us of the multitude | 
of inhibitory centres which one must imagine in glass, in 
order to explain the occurrence of Newton’s rings by | 
them, but it seems to me that all these cases are readily: | 
explained on the hypothesis that the motor and sensory 
“galls concerned in them are so placed with relation to 
each other that the stimuli passing from them produce 
nterference under normal or nearly normal conditions of 
the organism, 

A spot of light may be caused to disappear by throwing 
another ray upon it, so as to interfere with it, but it may 
be also made to disappear from the place where it was, 
by simply reflecting it somewhere else. 
similar occurrence to this takes place in the body, 
and alchough two stimuli may interfere with and destroy 
‘each other, we not unfrequently find that the apparent 
‘abolition of the effect of a stimulus is simply due to its | 
diversion into some other than the usual channel. In | 
Uvery many cases, wher® we have inhibition we have also 
diversion ; and itis not at all improbable that when the 
stimulus is very strong complete inhibitior? may be impos- 
“sible by interference alone, and can only be effected by 
diversion of part ef the stimulus. We have already said | 
‘that two waves of sound will neutralise each other and | 
“produce silence, bat this only occurs when the waves are 

not too powerful, When they reach a certain intensity ` 
they produce secondary waves which give resultant tones, | 
-and several facts seem to point to an analogous condition | 
“ty animal organisms. 
ooo We have hitherto considered cases in which the inhibi- | 

tion was probably brought about by interference of two 
stimuli, so that the one counteracts the other in much the 
“game way as two rays of light "interfered with one another | 
in’ Newton’s rings. In one case which we have men- | 
tioned, the movement of the hand wheg it is tickled is 
etitirely arrested by a strong effort of the will, and the 
hand is allowed to remain perfectly passive and limp. | 
Here we suppose the impulse sent down from the motor | 
centres in the braia to interfere with that which has | 
H 
| 
1 











































originated in the cord by irritation of the sensory nerves, 
and to counteract itso that no muscle whatever is put in 
action. But very frequently we find that a result ap- 
parently similar is produced by a different mechanism,o 
viz. by diversion of the stimulus into other chann€ls, In | 
the former case the arm is felt te be quite limp, but in the 
i 
| 
| 





latter though it is quite quiet, it is pérfectly rigid—all the 
e 
2 Langendorff, Arch. f. Anat. u. Physiol. 1377; Von Boetticher, Usher | 
Reflexhemmung, Inaug. Piss., Jena, 1873, pe ra. | 








; muscles being intensely on the stretch. Herethe stimulus 


| of the arm, and probably of the body, resulting in a con- 


| felt, the stimulus having been diverted into motor 


: support to the hypothesis on which it is based. 



















































which would usually have excited convulsiye movements. 


vulsive start, have been diverted from the body into other 
muscles of the same limb, 

A %imilar power of civerting a stimulus is seen in the 
instinctive muscular efforts which any one makes when in 
pain. One of the mast common of these is clefching 
the teeth, and it used to be a common practice in the 
army and navy for men to put a bullet between the teeth 
when they were being flogged, and at the end of the 
punishment this was usually completely flattened. . A 
patient seated in a deatist’s chair usually grasps convul- 
sively the arms of the chair, or anything which may be 
put into his hand; and there can be little doubt that pain 
is better borne, and ajpears to be less felt, when the... 
sensory stimulus occasioning it can thus be diverted =~ 
into motor channels. In children the motor channels: 
into which diversign usually takes place are those con-) = 
nected with the respiratory system, and the sensory.” 
stimulus worss itself off in loud yells. At. a. later 
age the stimultis is often diverted into those motor chan- 
nels through which reaction occurs between the indi- 
vidual and his surroundings. Thus most people probably 
remember how a kick in the shins at football often 
served simply to accelerate their speed; and during the 
heat of battle the pair of a wound is often but little 


channels. ee 
Many more instances might be given of the effects of | 
diversion of stimuli, but having discussed this subject at 
fener in a former paper,! I shall not pursue it further 
ere. 
Sensory stimuli are also capable of inhibition by inter- 
ference. Hippocrates? noticed, and it is a matter of 
general observation, that pain in one part of the body 
may be lessened or removed by the occurrence of pain in 
another. In many instances, the removal of the pain. to 
one part may be indirect, through the action exerted on 
the vessels by the pain in the other part... But 
instances it may be, and probably is, due to the dir 
terference of sensory impressions. Fite Sa dat OE 
This question of the removal of pain’ ‘by the: interfer: 
ence of waves in the sensory nerves or nerve-centres has 
been very fully and clearly discussed by Dr. Mortimer 
Granville? Starting from the hypothesis of interference, 
he has also devised a plan of treatment which appears to 
give satisfactory results. By means of a small hammer 
moved by clockwork or electricity, he percusses over the 
painful nerve in order to induce in it vibrations of a dif- 
ferent rhythm to those which are already present and 
which give rise to the pain. Thus he percusses rapidly 
over a nerve when the pa:n is dull or grinding, and per- 
cusses slowly when the pain is acute, in order to produce 
interference if possible. In many instances the treat- 
ment is successful, and its success sffords additional 








We have hitherto spoken of reflex inhibition 
cerebro-spinal axis alone, ®t we find also reflex inhibition 
of motor actions produced by irritation of sympathetic 


[nerves ; and, vice versd, we find inhibition of the move- = 
/ ments of internal viscera produced by irritation of cerebro- 


spinal nerves. Thus strong irritation of the gensory nerwes 
of the liver, intestine, uterus, kidney, or bladder, occa- 
sionally abolishes the power of walking or standing. 
Irritation of a sensory nerve will frequently arrest the 
movements of the heart. w 

The phenomena which ozcurein swallowing afford an 
excellent example, not oaly of inhibition occurring in 
parts innervated by the sympathetic system, but also of 


1 Brunfon, “Inhibition, Peripheral and Central,” West Riding Asylam 


Reports, 1874 @ vag apg tte 
2 Hippocrates, Aphorisms, sec. i. 46; Sydenham Soc. Ed. volii p. 713- 
*3 Mortimer Granville, Nerve Wibration and Excitation. (London: 


Churchill, 1883.) 
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partial diversion of stimuli. Kronecker has found that 
when we swallow, the food or water is sent down at once 
into the stomach by the contraction of the muscles of the 
pharynx, and that afterwards a peristaltic contraction of 
the cesophagus occurs, When several attempts to swallow 
are made one after the other, however, the cesophagus 
remains quiet until they are ended, and then it occurs at 
the s€me interval of time after the Jast, that it would have 
done after a single act of swallowing. 


B 


R 


Se 


A 


Fic. 2.—Diagram to illustrate Sir J. Herschel’s observasie ns cn interference. 
Adapted from his article cn “Abscrption of Light,” Phil. Mag. 1883, 
P- 495+ 


If we now refer again to our diagram (Fig. 2, which 
for convenience we repeat here) we will see that it 
answers just as well for the contractions of the cesophagus 
as for the tides at Batsha by simply giving a different 
meaning to the letters, Let R now instead of represent- 
ting a reservoir or the cpen sea represent the ganglia of 
the pharynx, A and B the nerve fibres which conduct 
nervous impulses from these ganglia to P, and let P be the 
ganglia of the cesophagus which stimulate its muscular 
fibres to peristaltic action. A single wave passing from 
R causes two waves at P, one succeeding the other, but a 
number of waves from R under the conditions supposed 
also cause only two waves: one at the beginning and one 
at the end, for during all the intermediate period they 
neutralise each other. 

It might perhaps seem that the two stimuli should cause 
two contractions of the muscular fibres of the cesophagus. 
But it frequently happens that a single stimulus is unable 
to produce muscular contraction. It only increases the 
excitability of the contractile tissue to a second stimulus, 
and when this is applied contraction ensues. The effect 
of the first wave then would be to increase excitability, 
that of the second wave to cause contraction. This is well 
shown in the accompanying tracing from the contrac- 





Fic, 6.— Showing the increasing contractions of the tissue of medusa when 
Stimulated by repeated weak induction shocks of the same intensity. 

« . 

tile tissue of medusæ, which I owe to the kindness of 
my friend, Mr. Romanes. He has found that when very 
slight stimuli, such as from weak Faradaic shocks, are 
applied, the first*has no apparent action, but the effect of 
each successive stimulus is added to that of the precedin 


°” ones, until contraction is produced. Two shocks were 


applied before the first small contraction shown in the 
tracing occurred, and the shocks are all of the same 
strength, although the last ones produce*the maximal 
contraction of which the tissue is capable, and the fisst 
had apparently no effect at all. This relation of the @on- 
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tractile tissue to stimuli is usually expressed by saying 
thag tha tissue hê® the power of summation. 

the same time that a stimulus is sent down from the 
pharynx to the cesophageal ganglia, which has an inhibitory 
action, there appears to be another sent to the medulla 
oblongata, which acts on the roots of the vagus nerve. 
This latter stimulus pas a very curious effect, viz. inhi- 
bition of inhibition. The vagus usually exercises an 
inhibitory action on the heart, rendering its beats less 
rapid than they would otherwise be, but during swallowing 
this inhibitory action is removed and the heart pulsates 
at nearly double its normal rate.’ ° Here we seem to have 
a stimulus one part of which passes along one path, while. 
another part is diverted and passes along another. Each 
part interferes with fhe nervous actions which would 
occur in its absence, but one part interferes so as to 
prevent, and the other so as t® increase muscular activity 
in the oesophagus and heart respectively. ° 

The same divarsion of a stimulus which we find in the 
case of the cesophagus seems to @ccur frequently through- 
out the body. Thus we find it almost fnvariably in rela- 
tion to the vascular changes which occur_on stimulation 
of a sensory nerve. When a sensory nerve going to any 
part of the body is irritated, the vessels of the district 
which it supplies usually dilate, while those of the other 
parts of the body contract? T@stimulus in this case 
passes to the vasomotor centre, and thence is reflected 
as an inhibitory stimulus in one direction apd as a motor 
stimulus in another. 

Some results of the greatest interest hav@ recently been 
obtained by Dastre and Morat, in some experiments 
which they have made on the subject of vascular dilata- 
tion or inhibition. 

In many cases the stimulation and inhibition of vascu- 
lar nerves take place in the medulla oblongata, or in the 
spinal cord, and the inhibitory and motor centres are 
close to each other ; but in other cfises, such as those ex- 
perimented on by Dastre and Morat,’ we find the inhibi- 
tory and motor centres separated from one another, some 
of the motor centres being in the cord and some of the 
inhibitory in a ganglion situated nearer the periphery. 

It was previously known that in some cases, as in the 
dilatation of the vessels of the submaxillary gland on 
irritation of the chorda tympani, small ganglionic struc- 
tures were situated at the termin@ branches of the nerve, 
and it was supposed that these ganglia, by their interposi- 
tion between the nerve and the structure on which it was 
to act, converted its motor power inio an inhibitory one. 
The experiments of Dastre and Morat are much more 
definite on this point. Excitation of the ceryjcal sympa- 
thetic nerve has the effect of causing the vessels of the 
ear to contract very greatly in the rabbit, but irritation of 
the same nerve causes in the dog enormous dilatation of 
the vessels of the mouth. Moreover, in the rabbit this 
constricting action on the vessels of the ear is exerted 
only when the nerve is irritated between the first cervical 
ganglion and the ear. When the nerve is irritated be- 
yond the cervical ganglion, instead of causing constric- 
tion, it produces dilatatior® 

In order to explain this action, the authors suppose that 
the fibres of the sympathetic, in passing through the 
ganglion, end in the ganglionic cells, and thus suspend 
the tonic action which they eXert on the constricting 
fibres which issue from the ganglion and pass to the ear. 
It seems to me, however, that a more satisfactory expla- 
nation of this fact also is afforded by the hypothesis of 
interference. % 

In the cerebro-spinal system, cells being ranged above, 
below, and around one another with free communication 
betwe@n them, we have ample provision for the passage 
of two stimuli along paths of such different length, as to 
enable them to intérfere with and inhibit each other. 


' In my own @ise the proportion is 120 to 76. 
2 Ludwig and Loven, Ludwig's Arbeiten, 1865, p. 17. 
3 Archives de Physiologie, 1882, tom. x. p. 326. 
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Fic. 7.—View of the auricuf®®septum in the frog (szen from the left side). 
# is the rior, and s” yi ee cardiac eis tisa lee a 
portion of the latter nerve; is the erior, and 4’ the anterior auricul > 
ventricular g&nglion; m is a ONK muscular fold. This figure is 
taken by the ies permission of my friend, M Ranvier, from his Leçons 
d’ Anatomie Générale. Année 1877-8. —Appareils nerveux terminaux, t. 6, 
p79. (Paris: J. B. Baillitre et Fils, Rue Hautefeuille 19) 


‘but not arranged in strata, we find a special form of | 
ganglion cell which seems constructed for this very 
purpose. This is the spiral cell described by Beale, 
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Fic. 8.— Fart of the posterior cardiac nerve m ore hight: snified, showing 
. the ganglia (Ranvier, op. cit. p- So si 


in which we find one nerve-fibre twisted round and 


- round in a way which reminds us of a resistance coil 


in a galvanic circuit. The object of this peculiar arrange- 


THE SHAPES @F LEAVES 
I.—General Principles 


THE leaf is the essential and really aative part of the 
A ordinary vegetal organism: it is at once the mouth, 
the stomach, the heart, the lungs, and the whole vital 
mechanism of the entire plant. Indeed, from the strictest 
biological point of view every leaf must be regarded as to 
some extent an individual organism by itself, and the tree 
or the herb must bè looked upon as an aggregate or 
colony of such separate units bound together much in the 
same way as a group of coral polypes or the sgparate 
parts of a sponge in the animal world. It is curious, 
therefore, that so little attention, comparatively speaking, 
should have been given to the shapes of the foliage in 
various plants. “The causes which Have led to the dif- 


_ ferent forms of leaves,” says Sir John Lubbock, “ have 
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ment has, so far as I know, not been discovered ; but it 
seems to afford the exact mechanism whigh is wanted, 
in order to alter the distance two stimuli have to travel, 
and thus allow them te interfere with and inhibit each 
other. The occurrence of these ganglia in the heart and 
other%iscera seems to afford in itself some support to the 





Fic. 9 —Spiral cell from the paeumogastric of the frog. This figure 
7 ps not pire ganglion, cells in the AONAN asin them onnection 
between the spiral and straight fibres has not been clearly made out, be 
rape probable ma these a a Atractus amia K the a u 
vier, of. cit. pp. 114-20) ais y, # the nuc i 
cleolus, d nucleus of the capsule, / the straight fibre, g Henle’s 
pay tee ot plone Svea (Ram 
op. cit. p. x14). 
hypothesis here advanced; but we will defer the con- 
sideration of the mode in which inhibition occurs in the 
heart and other internal viscera, and pass on at present 
to the effect of various parts of the central cerebro-spinal 
system upon each other. ; 
. T. LAUDER BRUNTON 


(To be continued.) e 
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been, so far as I know, 
Yet the origin of so many ra 
shapes is surely worth a little consideration from the evo- 
lutionary botanist at the present day, the more so as the 
main principles which must guide him in his search after 
their causes are simple and patent to every inquirer. © 
The great function of a leaf is the absorption of car- 
bonic acid from the air, and its deoxidation under the 
influence of sunlight. Frem the free carbon thus ob- 
tained, together with the hydrogen liberated from the 
water in the sap, the plant manufactures the hydro-car- 
‘bons which form the mass o its various tissues, Vegetal * 
life in the true or green plant consists merely in such 
deoxidatton of carbonic acid and water, and rearran 
ment of theimatoms in new forms, implying the 








o&external energy; and this extern energy is s ied 
by sunlight. We have thus two main conditions ing 
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the{shape and size of leaves : first, the nature and amount 
of the supply of carbonic acid; and second, the nature 
and amount of the supply of sunshine. But as leaves 
also aid and supplement the roots as absorbers of water, 
or even under certain circumstances perform that func- 
tion almost entirely alone, a third and subordinate elanent 
also comes into play in many cases, namely, the nature 
and afiount of the supply of watery vapour in the air. 





This last element, however, we may leave out of con- 
sideration for the present, confining our attention at the 
outset to the first two. 

Carbonic acid is the true food of plants: water, one 
may say, is only their drink. The roots can almost 
always obtain a sufficient amount of moisture; and 
though no doubt there is sometimes a fierce struggle for 


this material between ygung plants, yet its effects are not 


Fic, 2. 


„usually so obvious or so lasting on the oe of the parts 
t 


concerned. But for the carbon of which their tissues 
must be built up there exists a competition between plants 
as great and as evident as the competition betwéen car- 
‘nivores for the prey they pursue, or betwee! herbivores 
for the grasses and fruits on which they subsist. The 
plant endeavours to get for itself as much as it can®of 
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this fundamental food stuff; and all its neighbours en- 
deaypur,to frustrate and to forestadl it in the struggle for 
aérial nutriment. Again, the carbon is of no use without 
a supply of sunlight inethe right place to deoxidise it and 
render it available fof the use of the plant. Hence these 
two points between them mainly govern the shapes of 
leaves, Natural selecqjion insures in the long ran the 
survival of those types of foliage which are best fitted 





Fic. 3 





for the performance of their functions as mouths and ` 
stomachs in the particular environments that each species 
affects. Accordingly, in the final result each plant tends 
to have its chlorophyll disposed in the most economical 

sition for catching such sunlight as it can secure; and 
it tends to have its whole absorbent surface disposed in 
the most advantageous position for drinking in such par- 
ticles of carbonic acid as may pass its way, The import- 





Fic. « 


ance of the first element has always been fully recog- 
nised by botanists; but the importance of the second 
appears hitherto to have been too frequently overlooked. 

At tle same time, the share of the leaf in each species 
is not entirely determined by abstract considerations of 
fitness to the function to be performed: as elsewhere 
in the organic worlg, evolution is largely bound by heredi- 
tary forms and ancestral tendencies, Bach plant inherits 
a certain general type of foliage from its ancestors ; and 
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it modifies that type so far as possible to suit the exigen- 
cies of its altered conditions. It canflot remakg the leaf 
de nove at each change of habit or habitat: it can only 
remodel it in accordance with ‘ertain relatively fixed 
ancestral patterns; 


leaf to which all its members more or less closely ap- 
proximate. Occasionally, as among the composites, the 
diversity of types in ‘a single family is very great; at 
other times, as among the peas and still more among the 
pinks, the type is fairly well preserved throughout. But, 
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in spite of all apparent exceptions, and of numerous very 
divergent cases, there is a general tendency in most 
allied plants to conform more or less markedly to a cer- 
tain general central and ideal form of leaf—the form from 
which all alike are “hereditarily descended with various 
modifications. The actual shape in each case is not the 
ideally-best shape for the particular conditions ; it is only 
the best possible adaptive modification of a pre-existing 
hereditary type. we. 

.. The point that is most common to leaves of different 
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sorts in the same group is their vascular framework or 
ground-plan ; in other words, their venation. This is the 
typical thing which¢ends most of all to reproduce itself, 
under all varieties ôf external configuration. The plant 
seems to build up first, as it were, its ancestral skeleton 
and then, if it can afford material, to flesh it outewith th 

intervening cellular tissue (not, of course, literally, for all 
the leaf buds out at once from a single knob). A glance 
at the accompanying diagrams will show how easily, by 
failure of growth in the intervals between the principal 
ribs, a simple primitive rounded leaf may be converted 


» 


Hence, as a rule, each great group | 
of plants—family, tribe, or genus—has a Common type of. 





during the course of evolution into a lobed or compound 
one. In Fig. 1 we have such an ovate leaf, with digitate 
venation: the dotted line marks the ‘chief intervals 
between the ribs, mainly filled by cellular, tissue. In 
Fig. 2 we have the leaf of a sycamore, with the same 
venation, but with the intervals between the ribs unfilled. 
Here it will be noticed that the apex of the five main 
lobes corresponds in each case with the terminatién of a 
main rib; and the largest lobe answers to the midrib. Simi- 
larly, the apex of each minor serration answers to the 
termination of a secordary riblet. The type remains the 
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same throughout; only in Fig. 1, material has been sup- 
plied to fill it all in, and in Fig. 2, only enough has been 
supplied to cover the immediate neighbourhood of the 
main veins. 

In Figs. 3 and 4 we get a further modification of a 
similar type. Here the cutting of the lobes goes so deep 
as to divide the entire blade into separate leaflets ; and 
the result is the compound leaf of the horse-chestnut. - 

The same thing may also occur with pinnately-veined 
leaves, In Fig. § we get a typical leaf of this character, 
where the supply of carbonic acid and sunshine under the 
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average circumstances of the plant is sufficient to allow 
of its having assumed a full and rounded -specific form. 
Fig. 6 shows the less fully-veined tracts in such a type of 
foliage ; and in Fig. 7, where the ordinary conditions do 
not favour full development, we get the familiar irregu- 
larly-lobed blade of the English oak. The diagrammatit 


‘representation in Fig. 8 suggests the steps by which a 


regulafly pinnately-veined leaf, such as that of the common 
olive, may*pass into a pinnatified and pinnatisect form 
by non-development of the mainly cellular tracts. We 
tay thus get either a lobed leaf like the hawthorn, as 
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adumbrated at the summit of the diagram, or a còmpound 
leaf with pinnate leaflets like the commonest papiliona- 
ceous type, as shown in the lower portion. These 
examples will at once make clear the principle that with 
very slight changes in the real structural composition of 
a leaf we may have very great differences in the resulting 
outline. How the various underlying types of venation 
themsel¥es are acquired or modified we must consider at 
a later stage; for the present we must take them for 
granted as relatively fixed generic or tribal charac- 
teristics. 

It may be necessary to warn the reader in passing that 
comparatively little importance must be attached to the 
particular circumstances of each ipdividual leaf. It is 
the average circumstances of the species which give rise 
to the specific type. True, each particular blade cannot 
grow at all except in so far as material 1s supplied to it 
during its growth from the older and more settled 
members of the complex plant-commornwealth ; but even 
when such material is supplied to it, it will only grow to 
the extent and into the shape which natural selection has 
shown to be the best on the average for dil its prede- 
cessors. For example, no plethora of available material 
would make the sycamore or the oak produce leaves like 
those represented in Figs. 1 and 5; it would only make 
them produce a greater number of normal leaves like 
those represented in Figs. 2 and 7, since these embody 
the final result of all the past experience of the race—the 
residuum of countless generations of unsparing selection. 

A single illustration of the way in which these general 
principles work can best be found, as a first example, in 
the foliage of the water-crowfoot (Ranunculus aquatilis, 
Fig. 9). This well-known plant, growing as it does in 
streams or pools, has two forms of leaf on the self-same 
branch, strikingly different from one another. The lower 
or submerged leaves, which wave freely to and fro in the 
water, are minutely subdivided into long, almost hair-like, 
filaments ; the upper or floating leaves, which loll upon 
the surface of the stream, are full and rounded, though 
more or less indented at the edge into from three to six 
. obovate lobes. Familiar as is this curious little English 
plant, the causes which give it its two types of leaves 
admirably illustrate the laws which we must employ as 
the general key to all the shapes of foliage throughout 
the vegetal kingdom. $ 

First, as to the submerged leaves. These organs, 
growing in the water under the surface, have not nearly 
so free access to carbonic acid as those which growin the 
open air. For the proportion of carbonic acid held in 
solution by water is very small; and for this small 
amount there is a great competition among the various 
aquatic plants. Asa rule, the cryptogamic flora of fresh 
waters consists of long streaming algee or characez, 
which assume filamentous shapes, and wave about in the 
water so as to catch every passing particle of the precious 
gas. When flowering-plants, like the water-crowfoot, 
take to inhabiting similar spots, their submerged leaves 
also tend to assume somewhat the same forms, and to 
move freely with every current #h the pond or stream, so 
as to catch whatever fragments of carbon may happen to 
pass their way. In this case, there is no dearth of sun- 
shine, no interference of other plants with the incidence 
of the light ; the waving thread-like form depends solely 
upon the comparative want of carbon in the surrounding 
medium. The leaves have acquired the shape which 
enables them best to lay hold on whatever carbon there 
may be in their neighbourhood ; any other arrangement 
would involve a waste of chlorophyll—a misplacing of 
it,in an unadvantagéous position. Full round leaves 
would be useless under water, because there would not 
be work enough for them to do there. . 

On the other hand, when the leaves reach the surface, 
they have room to spread out unmolested into an area 
singularly free from competing foliage. Here, then, they, 














plim out at once into a larger rounded type, as they can 
obtaing abyndant ¢&rbonic acid from the air around, 
and can catch the unimpeded sunlight on the surface of 
their pond. The two,cases, as Lamarck long since re- 
marked, are somewhat analogous to those of gills and 
lungs; for though in the ene case it is oxygen that is 
required, and in the otber case carbonic acid, yet inas- 
much as both are gases dissolved in water, the parallelism 
on the whole is very close. 

It is to be noted, however, that in both cases the 
central ranunculaceous type of leaf is faithfully preserved 
in the ground-plan or framework. This centrdl type of leaf 
is found in a rounded form in the lesser celantine (A. 
ficaria), and in the radical leaves of the goldilocks (2. 
auricomus). Itis more divided and cut, or (to put the 
same thing conversely) less filled out between the ribs in 
the common meadow buttercup (X. acris) But in ghe 
water-crowfoot, the floating leaves remain very close to the 
rounded form of lesser celandine, though a-little more 
lobed at the edge; while in the gibmerged leaves, we 
get hardly anything more than an attenuated skeleton of 
the venation, still essentially keeping up the typical form, 
though in a somewhat exaggerated and minutely sub- 
divided manner. When one compares these submerged 
leaves with the equally filiform and minutely dissected 
submerged foliage of the water-viglet (Gottonia palus- 
tris) and the water-milfoil (Afyriophylium spicatum), 
one sees at once that the same effect has bean obtained 
in the various cases by like modification of wholly unlike 
ancestral forms. While assuming extremely similar 
outer appearances, all these plants retain essentially 
diverse underlying ground-plans. oat 

Furthermore, there are various minor forms or varieties 
of the water-crowfoot in which minor peculiarities of like 
import may be observed. The form known as & fluitans 
lives chiefly in rapidly-running streams, where none of its 
leaves can reach the surface; hence all its foliage is 
submerged, and deeply cut into very long, thin, parallel 
segments, which wave up and down in the rapids, and 
are admirably adapted to catch the floating particles of 
carbonic acid carried down by the water in its course. 
The variety known as X. circinatus grows mainly ia deep 
still pools, where also its leaves cannot reach the top; 
and it has likewise submerged foliage with finely-cut 
segments, but the separate pieces are “shorter and more 
spreading,” because this form is best adapted to catch 
the stray dispersed particles of carbonic acid in the quiet 
waters, The common type (vulgaris of Bentham) has 
both forms of leaves, floating and submerged, and grows 
mostly in shallow pools or slow streams. “Bhe type 
known as ivy-leaved crowfoot (R hederaceus) creeps on 
mud or ooze, and has only the full three-lobed leaves. 
Finally, it-may be noted that even the particular position 
of individual leaves here counts for something; since 
nothing is commoner than to find one of the fnely-cut 
submerzed leaves with a few upper segments floating on 
the surface; and these upper segments begin to fill out 
at once into broader green tjps, thus giving the end of 
the leaf an odd, swollen, and bloated appearance. 

GRANT ALLEN 
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HERRING AND SALMON FISHERIES 


AT a meeting of the Executive Committee of the 
Edinburgh International Fisheries Exhibition of 
1882, which proved so successful, held on Wednesday, 
February 28, it was resolved, on the motion of Mr. John 
Murray, Seconded by Sheriff Irvine, that the funds at 
the disposal of the Executive Committee be granted to 
the Council of the Scottish Meteorological Society to 
carry out the proposed‘investigations with reference to the 
herring, salmon, and other fisheries which are described 
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in the Circular submitted by the Council with their. letter 
of application to the Committee of May 23, with pre 
to arrange for a zoological station, and with“a recom- 
mendation that an applications be made to Govern- 
m for assistance, The sum ranted is upwards of 
15007, 


The results already obtained hy the Scottish Metevro- 


logical Society in connection with the herring fishery 
show a close relation between the fluctuations of the 
catches and changes of temperature, wind, sunshine, 
cloud, thunder, and other weather phenomena. Thus the 
observationse show, for the six years ending with 1878, 
that a low temperature is attended with large catches, 
and a high temperature with small catches. Good catches 
are also had when the temperature fluctuates about the 
average, and high temperatures, if short continued, 
scarcely diminish the cat@hes. So far as the discussion 
of the observations has gone, it appears that the maxi- 
mum catches are made when the temperature of the sea 
is about 55°5, but thig point requires further investiga- 
tion. Thundefstorms, if widespread, are followed for 


. some days with small catches over the region covered by 


them. 

The Council has hitherto been unable, from want of 
funds, to complete the discussion of the observations 
already made ; to inspect the fishing districts and confer 
with the fishermen, and thereby secure observations of 
the fulness and exactness which are required ; and to carry 
on certain investigations in physics and in natural history 
which are eSsential to this inquiry. Of the physical 
investigations may be mentioned the heating power of 
the sun’s rays at different depths of the sea, which ap- 
pears to have important bearings, directly and indirectly, 
on the depth at which the herrings are caught. The 
inquiries in natural history are mainly those which con- 
cern the food of the herring and also the food of the 
animals on which the herrings prey, together with the 
influence of weather and season on the distribution of 
these animals in the sea. In carrying out the latter 
inquiries, the fishermen would be invited to assist, by 
entering, in schedules prepared for the purpose, observa- 
tions as to the colour and appearances of the sea-water, 
due to the presence of minute organisms, As regards 
the discussion, it will be necessary to make weather maps 
of Scotland for each Way of the fishing seasons—say up- 
wards of so0—in which special prominence is given to 
charting the temperature, wind, cloud, thunder, and the 
other elements of weather which affect the fishings,—to- 
gether with the catch of each day entered on the positions 
of the maps where they were severally made round the 
coast. From these maps some of the causes which tend 
to localise the shoals will become apparent. 

The desiderata at present requiring to be supplied in 
carrying on the investigation of sea and river fishing are 
these :—1. Fuller and more exact observations of the 
temperature of the sea at the surface, and at different 
depths, by the fishermen at the fishing grounds. 2. The 
resumption of continuous maximum and minimum tem- 


. perature observations at P®terhead, and the estabhsh- 


ment of similar observations at other points round the 
coast. 3. The observation of maximym and minmum 
temperatures in other of the more important salmon 
rivers, 4. Daily temperature of the sea, by boat at some 
distance from land, at about six selected places. 5. The 
discussion of past observations, particularly of the herring 
fishings as described above. 6. Assistance of specialists 
in carrying on inveStigations into the food of the herrings, 
nee ue the heating power of the sun’s rays at different 
epths. . 

We are glad to think that with the surplus funds 6 
the Edinburgh Fisheries Exhibition, so wisely disposed 
of, the Scottish Meteorological S&ciety will be able to 
prosecute their researches on these points with some 
hope of a satisfactory result. 





NOTES -` 


THE mathematical papers and memoirs of thelate Prof, Henry 
Smith are, we believe, to be collected, and published ın two 
volumes quarto by the Press.of his own University. Miss Smith 
will contribute a biographical introduction; and the general 
editorship of the work, which will include a considerable quantity 
of hitherto unpublished rcaterial, will be intrusted to Mr, g. W. L. 
Glaisher, 


In NATURE for February 1 we gave a brief account of the re- 
markable results obtained by Prof, Lemstrom with his network of 
wires arranged up the face of the mountainat his station at Sodan- 
kyla, in North Finland. By this means he succeeded in procuring 
an appearance exactly siĉnilar to that of the aurora borealis. In 
connection with these experiments Mr. G. A. Rowell, assistant in 
the Natural History Department at Oxford, has issued a circular 
calling attention to the saggestion made by him forty years ago 
in reference to similgr experiments. ‘‘ My views on the cause 
of aurore,” Mr. Rowel states, ‘‘are that they result from elec- 
tricity carried over with vapour by the superior trade-winds, from 
tropical to polar regions, and its occasional accumulation in the 
latter to such a degree as to flash back to lower latitudes, through 
the atmosphere at a reduced density, but still within the regions 
at which vapour is flotable although in a frozen condition, The 
directive properties of the magnetic needle I attribute to the 
return current of electricity from polar to tropical regions. The 
following is the conclud_ng paragraph of the report on my paper ` 
‘on this subject :—‘ The author supports his opinion by general 
reference to the observazions on the aurora, &c., m the appendix 
to Capt, Franklin’s “ Journey to the Polar Seas, ’ and concludes 
with proposing the experiments of raising electrical conductors to 
the height of the clouds in the frigid regions during the frosts in 
winter, which in his opinion would cause the aurora to be ex- 
hibited and lead to important discoveries in the science of mag- 
netism,’ ”—(Regort of tke British Association, 1840, Transactions 
of the Sections, p. 49.) 


DURING the past winter, the weather in Shetland and the 
north has been moe stormy than for a number of years. In 
evidence of the severity of the weather, the inhabitants of the 
Island of Foula, which les about eighteen miles to the west of 
Shetland were only able last week for the first tıme this year to 
cross to the mainland ir their boats, ‘Lhe large supplies of food 
laid in, as is usually done, were in many cases exhausted, and 
several families were orly saved from starvation by help received 
from neighbours who were better supplied, 


ARRANGEMENTS have been completed for an exhibition, on 
an imponant scale, of hygienic dress, sanitary appliances, and 
household decoration, under Royal and distinguished patronage, 
and under the direction® of the National Health Society, ‘at 
Humphreys’ Hall, Knightsbridge. The exhibition will ve 
opened on June 2 next. The exhibits will be divided into seven 
classes, and besides hyyienic, rational, and artistic dress, will 
include food-products, appwances for the sick-room, home 
nursing and home education, industrial dwelling and cottage 
hygiene, the sanitation of the house and hygiemc decoration, 
heating, lighting, and cooking apparatus, fuel, &c. The Super- 
intendent is Mr. E, J. Powell, 44, Berners Street, W. - œ 


THE National Smoke Abatement Institution is making 
arrangements for opening a permanent exhibition in a central 
part of London in an extensive range of byildings, for the display 
of apparatus, fuels, and systems of heating, combining economy 
with the prevention of smoke, and the best methods of ventilating 
and lighting. The exhibition will be free to the public, and will 
includ? examples of al. the most recent inventions and improved 
apparatus. % A lecture hall for the reading of papers, and m- 


f struction classes will be provided ; also testing rooms under the 
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supervision of experts, for the purpose of continuing the series 
of tests and trials commenced in connection with the South 
Kensington and’ Manchester Smoke Abatement Exhibitions of 
1882, Particulars may be obtained at the offices of the National 
Smoke Abatement Institution, 44, Berners Street, Oxford 
Street, London, W. 


THE €xecutive Committee of the International Fisheries Ex- 
hibition have come to a decision to light their galleries by elec- 
tricity, and they have already made arrangements for the ilumina- 
tion of fully two-thirds of the area, Messrs. Davey Paxman and 
Co. have undertaken to supply the necessary motive power, 
which has been estimated at little less than 700 horse-power. 


THE Intemational Medical Congress, which, in accordance 
with the resolutions of the Italian Congress of last year, is to be 
held this year in Holland, will take place at Amsterdam, during 
the Colonial Exhibition, from September 6 to 8 next. 


We have on good authority the following instance of the 
liberality of Dr, Oscar Dickson, who has contributed so largely 
to the various expeditions of Baron Nordenskjold!—An energetic 
Swedish botanist, Sven Berggren, was some years ago engaged 
in studying the flora of New Zealand, of which he gave some 
account in the Swedish 4/tond/ad. In one of his letters he 
stated, however, that his studies would have to be discontinued 
from want of funds, The next day a sum of rooo/. was received 
anonymously by the 4/tond/ad, with instructions to forward it to 
Herr Berggren. It was only many years after that it leaked out 
that the generous donor was Dr. Oscar Dickson, 


Parr IV, of Mr. Distant’s “Rhopalocera Malayana” ap- 
peared: this week. A complete synopiical key is given to the 
genera, and the geographical distribution of the genera and 
species is fully described. An attempt is made to allude to all 
biological facts which can illustrate or explain the many com- 
plexities in the distribution and economy of Malayan butterflies, 
and to draw attention to the different theories which have been 
promulgated to account for the same. The work may thus 
prove useful as an introduction to the study of Rhopalocera. 
Already it has assumed much larger proportions than estimated 
owing to the number of additional species recently received or 
found in other collectioas. Woodcuts have also been given, 
and the plates are equal to anything yet produced by chromo- 
lithography. Mr. Distant’s work deserves every encouragement, 


AN International Congress for the Protection of Animals is 
to be held at Vienna in September next. A great number of 
local societies, such as those of Berlin, Cologne, Munich, 
Dresden, Hanover, &c., besides several Spanish, Italian, and 
Russian, have expressed their intention of being represented 
at the. Congress. Anti-vivisectionst societies will not be 
invited, as the promoters of the Congress, eminent men of 
science, do not consider them as societies for the protection of 
animals, and hold them to be generally incompetent regarding 
questions relating to such protectign. 


THE Dutch press considers the demand made by Baron 
Nordenskjold perfectly legitimate and just. 


Tue death is announced of Dr. Bertillon, the well-known 
French anthrépstogist and statistician, 


AT its January meeting, the Russian Chemical and Physical 
Society awarded its Sokoloff premium to Prof, Menshutkin, for 
his researches into tle influgnce of isomerism of alcohols and 
agids on the formation of compound ethers. 


Ir is interesting to examine the items in the budget of Norway 
for the ensuing year, which has just been issued, relating” to the 
‘ extraordinary ” grants made in that country for thè benefit of 
science, 


The following are some of the donations for this year; 


—To the academies of science in Christiania and Throndhjem, 
6oo/, q tha museums èf Bergen, Stavadger, and Tromsö, gool. ; 
travels of scientific students abroad, 350/. ; the European geodetic 
commission, 400/,; intarnational observations of the physical 
condition of the polar regions, 7oo/.; Archiv of mathematics 
and natural sciences, 7o/.; other scientific journals, 130/.; a 
new natural history journal, yo/, ; ‘‘ further,” towards the publi- 
cation of the works of the distinguished Norwegian mathe- 
matician, Abel, 100/,; a work by Herr Norman on the Arctic 
flora of Norway, 3507. ; Herr Trombhoglt for the study of the 
aurora borealis, 6o/.; the Acta mathematica, Bol. ; scientific 
study of the Norwegian sea fisheries, 300/,; for tĦe artificial 
hatching of salmon ova, 904 ; geological researches of Southern 
Norway, 60o/,; the society for promoting the Norwegian 
fisheries in Bergen, 1600/.; publigation of the reports of the 
North Atlantic expedition, rool, These amounts, as well & the 
30007. granted towatds the expenses of the Fishery Exhibition in 
London, are all in addition to the ordigary subsidies of the year. 


Tue Swedish Government has granted a sum of 60/,, for this 
year, to an entomologist, whose duty it will be tê advise farmers 
as to the best means of destroying injurious insects. 


WE are informed by the secretary of the Society of Telegraph 
Engineers and of Electricians that the *Crown Prince of Austria 
has consented to become patron of the Vienna Electrical Exhi- 


“bition, and that the Emperor has signified his’ intention of 


devoting some highly decorated rooms for the pufpose of testing 
the effects of incandescent lighting iu connection with various 
styles of decoration. The time fixed for the receipt of applica- 
tions for space has been extended from the rst to the 2oth inst., 

by which latter date they should be tn the hands of the Secretary, 
of the Society, 4, The Sanctuary, Westminster. We are also 

authorised to state that the Committee at Vienna are making 
arrangements for a reduction ia the rates of teansit on all goods 

forwarded to Vienna for exhibition. 


IT isa common belief among persons who keep poultry that 
the shocks and tremors to which eggs are subject during transpoit 
on road or railway affect the germ contained in the egg. M. - 
Dareste, who has been. studying this matter (Comptes Rendus), 
found, a few years ago, that in eggsesubmitted to incubation 
directly after a railway journey, the embryo very generally died ; 
but a few days’ rêst before incubation obviated this. He has 
lately inquired into the effect of shocks on the fecundated egg- 
germ, with the aid of a éafoteuse, or machine used by chocolate- 
makers to force the paste into the mills; it gives reo blows a 
minute. Monstrosities were always the result of the tremors so ` 
caused. This teratogenic cause is the more remarkable that it 
acts before the evolution of the embryo ; whereas the other 
causes M. Dareste has indicated, as elevation or lowering of 
temperature, diminution of porosity of the eggshell, the vertical | 
position of the egg, and unequal heating, only modify the embryo 
during its evolution. ‘The modification impressed on the germ 
by those shocks did not disdppear after rest, as in the case 
mentioned above ; but it is not known why. A few eggs escape 
the action. 2 


THE radiometer is an instrament“ which may render good 
service in the hands of the teacher. Prof. Rovelli has been 
showing this (Riv. Sci. Jnd.), and among other experiments he 
suggests are these :—-Placing the instrument at the focus of a 
parabolic mirror, while a mass of snow is* put at the focus of a 
like mirror facing the first a little way off; placing it, with sul- 


"Bhuric ether, under the bell-jar of an air-pump, and exhausting, 


afterwards letting in the air (the motion is opposite after the. air 
is admitted) ; exposing the radiometer at the focus of a parabolic 
mirror tuned towards the weak light reflected from snow, on a 


| cloudy day, then turning the mirror away from the snow. Prof, 
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Rovelli finds that 8° of dark heat neutralise the effect of the 
weak light emitted by a common candle af the distance of 45 
centimetres from the radiometer, ‘he instrument may serve 
advantageously to demonstrate the relatton between the absorp- 
tive and the emissive power of bodies, and to determine their 


respective values. ‘ 


M. Ferry, the new Premier in the French Cabinet, as well 
as Mmister for Pablic Instruction, will deliver the usual address 
to the Congrès des Sociétés Savantes at the end of this month, 


e 

M. Houzeau, the director of the Brussels’ Observatory, has 
returned from San José, but has obtained leave from his Govern- 
ment, and will spend the remaining part of the winter at Cannes, 
The King of Belgium is anxious to have the Observatory trans- 
ferred to Laeken, to an eligtbYe site placed in the vicinity of his 
castle) but nothing is decided in that respect. A temporary shed 
has been erected for the new meridian circledby Repsold, but the 
readings are taken with the old one. 





M. SHULACHENKO, who managed the Russian military tele. i 


graph during th® Kulja expedition, communicates to the Russian 
Physical Society the following results of his’ experiments with 
Siemens’ telephones :—At a distance of 93 mules, music, singing, 
and speaking were heardqquite distinctly ; at 130 miles, conver- 
sation was difficult, —it was necessary to shout loudly, and those 
who received messages had to display a great sensibility of ear; 
but it was possible to have conversation even at a distance of 
212 miles. When six pairs of telephones were put side by side, 
having each its wire, and the wires not bemg connected with one 
another, the conversation on one of them was heard on all the 
others. When the connecting wire of one pair of telephones 
was broken, the conversation on this pair was heard on the next 
pair of telephones the wre of which was in good state, 


A COMMEMORATIVE stone has been placed on the house 
No. 17 in Via Det Prefetti, Rome, to Morse, the telegraphist. 
The inscription was as follows, translated into English :-— 
‘*Samuel Finkez Breese Morse inhabited this house from 20th 
February, 1830, to January, 1831, inventor of the writing electro- 
magnetic telegraph. He was born at Charlestown 27th April, 
1791 ; died at New Vorkgad April, 1872.” 


Tue last number of the Jevestia of the Russian Geographical 
Society gives interesting particulars of the naphtha-wells in the 
province of Ferghana, in ‘I'urkistan, There are no less than 
200 wells which are situated at the foot of both mountain ridges 
that inclose"the valley of Ferghana. One range of wells, twenty- 
seven mules loñg, is situated on both banks of the Naryn, twenty 
miles north of Namangan, The other, about sixty-five miles 


“Andernach on the Rhine. 





long, is situated in the latitude of Makhram, in «the districts of 
Marghilan and Kokan. There is a third iatermediate group 
some thirty miles east of Andijan. The well, are situated ın 
the limestones and slates of the “ Ferghana level” of the chalk 
formation. The specific weight, of the Ferghana naphtha is 
0°950 at 17° Cels., 0°9517 at 28°, and 0'945 at 43°; it belongs 
therefore to the heavy mineral oils. The heavier parts remaining 
after the evaporation of naphtha in open aif are known under 
the name of £4/é, and whén mixed with sand give an excellent 
waterproof cement, sometimes used by natives for irrigation 
canals, There are also mnes of mountain-wax on the Kok-tube 
Mountain, in the distrigt of Namangan, and a very good mine 
of sulphur at Karim-davany, 


M, DOMOJIROFF continues to publish ın the vestia of the, 
Russian Geographical Society his anemometric observations on 
board the clipper Djigiit, In June, 1881, during the cruise 
from the Zond Strait to the Seychelles Yslands, he met mostly 
with south-east winds, the velocity of which varied from 3 to 
7°5 metres per second, with one exception, on June 9, when it 





reached 15 metres. On the cruise from the Seychelles to Aden, 


-from June 25 to 30, the wind was mostly south-west, and varied 


from 5 to 12 7, reaching 14°3 metres per second on June 29. 
The observations aré cariied on in the same way as was described 
in a pyeceding number of NATURE, 


THE young West Siberian branch of the Russian Geographi- 
cal Society préposes to publish im its next volume of Memoirs a 
botanical description of the distsict of Tara, which has the 
interest of having an intermediate flora between the forest region 
and the Steppes, the Irtish being a boundary-liue between the 
two. The same Society continues the excavation of several 
koorgans in the district of, Yalutorovsk. 


From various parts of the Greek Archipelago and from the 
Pelikon district continued volcanic phenomena are reported, 
The neighbourhood of Volo in Thessaly is particularly affected, 
Also the island of Chios seems again to be a centre of disturb- 
ance. The volcano at Santorin is very active. 


On February,16, at 8.10 a.m., a slight earthquake was noted 
at Bologna and the whole Southern Romagna, Mount Vesuvius 
increased its activity on that occasion. 


A DISCOVERY, which is expected to throw some light on pre- 
historic times in what is now Germany, has been made near 
Remains of prehistoric animals 
have been found in a pumice-stone pit, and Prof. Schaaff hausen 
of Bonn has investigated the spot closely. A lava-stream under- 
lying the pumice-stone was laid bare, showing a width of only 
two metres, ‘Lhe crevices between the blocks of lava were filled 
with pumice-stone to a depth of one-half io one metre ; below 
this, however, there was pure loam and clay, and in this were 
found numerous animal bones, apparently broken by man, as 
well as many stone implements, It is supposed that there was 
a settlement there, of which the food-remains fell into the lava- 
crevices defore the whole was covered with pumice-sto..e. 


THÈ additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Afacaces cynomolgus) 
from India, presented by .Miss Annie M. Davis; an Ocelot 
(Fels pardalis) from South America, presented by Mrs, A. 
Harley ; a Giey Ichneumon (Herpestes griseus) from India, pre- 
sented by Miss Q. Gordon Clark; a Black Rat (Mus rattus) 
British, presented by Mr. H. B, Stott; a Tawny Eagle (dguila 
neviords) from South Africa, presented by Mr, Roland Trimen, 
F.Z.S. ; a Slender-billed Cockatoo (Licmetis tenuirostris) from 
Sowh Australia, presented by Mr. A. Anderson; a Common 
Magpie (Pica rustica), British, presented by Mr. Charles Davis ; 
a Ring-necked Parrakeet (Palæornis torquatus) from India, pre- 
sented by Miss Bibby; a Common Curlew (Numenius arquata), 
a Golden Plover (Charadrius pluvialis), British, purchased. 

—__@. 


OUR ASTRONOMICAL COLUMN 


THE COMET 1883 a.—In aMitcular issued from the Imperial 
Academy of Sciences, Vienna, are the following elements of a 
comet discovered at Rochester, N.Y., on the 23rd ult., founded 
by Dr. Hepperger upon observations on February 24, 25, and 26. 


Perihelion passage, February 20°20206 M. at Berlu. ¢ 





Longitude of perihelion shook 33 23 Bt 

is ascending node ... ... 280 4 20 Le 
Inclination 0.0... see a 77 32 48 : 
Logarithm of perihelion distance 9°879124 


Motion—diréct. 


Prof. Millosevich kindly communicates observations made at thé 
Collegio Romano in Rome :— : 


Rome M.T RA Decl, 
e hm s ©. m S. e o4 “a” 
e Feb, 28 ... 7 43 12 23 43 19°58 +31 37 545 
eMarch 1 .. 7 53 14 .. 23 53 I'27-.. +31 49 7° 
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From Prof, A. Riccò, who writes from Palermo on February 28, 
we learn that fe has found the spectrum to be formed of the 
three bands of hydrocarbons, with an extremely faint continuous 
spectrum of the nucleus; the sodium line (D) was not present. 

The comet is receding from the earth as well as from the sun. 
The elements have but little similarity to those of anygcomet 
previously calculated. 


THE Great COMET OF 1882,-~Prof. Julius Schmidt has pub- 
lished some particulars of his observations of this remarkable 
body since the commencement of ‘the present year. On Jan: 3 
the tail was traced through upwards of 11° with the naked eye ; 
on the roth it was visible for 8°, on the 28th it had diminished 
to 54°, but was readily seen without the telescope; on the 30th 
its length was 3°. On February 5 a tail 2° in length was per- 
ceptible to the naked eye; Prof. Schmidt obtained his last dis- 
tinct glimpse of the comet without the telescope on February 7: 

Dr. B. A. Gould, director of the Observatory at Cordoba, 
who is now in London en route for the United States, informs 
‘the writer, that on February 11, three days out from Rio Janeiro, 
he was satisfied of the visibility of the tajl of the comet to the 
naked eye; its distance from the earth at this time was 2'48, and 
its distance from the sun 3'05. , 


Tue VariaBLe STAR U Cerner—Mr. G, "Knott secured a 
good observation of the minimum of this vanable, at Cuckfield, 
on the night of March 2, An uninterruptedly clear sky enabled 
him to keep a watch on the star fiom 7h. 24m. to 14h, 30m, 
G.M.T. At about 8h, 15m. it began to fade from 7'2m,, and 
at 14h. 3om, it had risen again to 81m, - The observed time of 
minimum was 12h, 36m., or seven minutes earlier than the time 
assigned in the ephemeris in NATURE, and the magnitude at 
minimum was 9'45. The star remaimed at minimum for nearly 

-24 hours. The low magnitude attained, Mr. Knott considers, 
is confirmatory of a suggestion he made from his earlier observa- 
tions, that at alternate minima the star touches a lower magnitude 
than at those which intervene. 


New NEBULÆ.-—M. Stephan, director of the Observatory at 
Marseilles,. publishes a catalogue of fifty nebule observed there, 
forty-five of which he believes to-be new. A group of. four 
pretty bright nebule he gives as identical with 4, Nos, 2352, 
2356, 2358, and 2359, but their relative positions resulting from 
his observations are not in accordance with Sir John Herschel’s 
Catalogue. The Marseilles places and descriptions are— 


pA 18800. N.P.D. 


M S ET gi eee 
No. 42...11 9 8'45...71 14 8'7 Assez belle, assez petite, 
nt ronde, condensation cen- 

trale. 

2# 43- IL 10 28°49 ... 71 19 39'1 Assez belle, assez petite, 
ronde, condenration cen- 
trale. 

‘59 44. II 10 36°52... 71 17 35ʻ0 Belle, roude, assez éten- 
due, condensation gra- 
duelle centrale très forte. 

19 45.. II IO 40°73.. 71 11 46°7 Assez belle, ronde, con- 
densation graduelle cen- 

: tiale assez torte. 


The catalogue is published in the Cwnzpies Rendus de P Académie 
des Sciences of February 26., 
e 





“GEOGRAPHICAL NOTES 


WE are now enabled, on the @uthority of Dr. Oscar Dickson, 
to give the following particulars of the programme of Nordens- 
kyold’s proposed expedition :—-The expedition will leave Sweden 
early in May next, in all probability in the Guvernment steamer 
Sophia, and if the state of the ice 1s favourable to a landing on 
(We east coast this will be effected; but as this is not expected to 
be the case until later in the season, Baron Nordenskjold will 
proceed to the west coast, not for geographical discovery, but to 
study the appearance and extent of the inland ice on this side 
before attempting to penetrate from the eastern side. There are 
also known to exist on theewest coast some very large blocks of 

e ironstone, perhaps of meteoric origin, which a party of thes 
expedition will be despatched to examine. When these re- 
searches are finished, and the state of the ice more favourable; 


the vessel will make her way from Cape Farewell along the eastern 


' shore in the open channel, which is generally foutid between the 


coast and the drift-ice, With regard to the ‘‘ break” or oasts, 
believed by Baron Nordenskjold to exist in the interior of Græn- 


land, to which we have previously referred, the explorer has 
been led,to this corf¥iction during hid wanderings on the inland 
ice on a former occasion, He maintains that not only the con- 
stant advance of the ice-fnass, but the fact that the country does 
not rise continually in the interior, show that the whole land is 
not covered with perpetual snow and ice; and this theory, he 
states, has been further gorrcborated by the studies made by him 
and others of the temperature and moisture of the air on the 
inland ice. The expedition, which will be accompanied by a 
complete scientific staff, will also aim at studying the conditions 
of the drift-ice between Iceland and Cape Farewell, the fossil 
remains in Greenland, as well as the appearance and quantity of 
the cosmic dust there. One object will also be, if possible, to 
discover traces of the former Norse settlements. It is expected 
that the party will return in September next. We understand 
that the reason why Baflon Nordenshjold has not issued any 
official programme concerning his expedition is that, being occu- 
pied with preparations for his fourney and public duties, he 
would not be able to enter into any critical controversie? as to 
his plans and theory. 


Ir appears from a letter of Dr, La, Regel to the Secretary 
of the Russian Geographical Society, that this Central-Asiaw 
traveller successfully pursued his explorations during last summer. 
He left Samar-land at the end of June last, ant to reach Hissar 
he chose the shortest route, wd Penja-kent, This route, by 
which the expedition visited the Fan River and Lake Iskander- 
kul, and crossed the Mur Pass, ws, very difficult; but the 
botanical collections and the geographical results were all the 
richer. In the centre of this region is situated a great -mountain 
range, whose summits—the peaks of Kuli-kalan #nd the Chandar 
and Bodhan Mountains—~are seen from Samgrkand. To the 
south of this range runs the Saridagh valley, beyond which rises 
the Hissar range proper; to the north it has the Kul-i-kalan 
plateau and the valleys of a tributary of the Voron and the 
Pasrut River. The plateau of Kul-i-kalan has a circumference 
of about thirteen miles, and ıs dotted with five lakes 10,000 feet 
above the sea-level. The mountains around it have no real 
glaciers, but there are old moraines which can be traced also 
along the tributary of the Voron, whiéh is fed by one of these 
lakes, We have here a separate Alpine landscape, the mountains 
of which are mostly fossiliferous limestones (sandstones with casts 
of thick fossil trees are found in the Pasrut valley), and witha 
vegetation not only richer than that of any other part of the basin 
of the Zarafshan, but also more varied as to its distribution. The 
forest vegetation is richest in the zone between 4000 and 8000 
feet above the sea-level: M. Regel found there apple, cherry, 
and nut trees, together with the Archa, The upper zone, where 
the Archa also predominates, contaifls birches, willows, and an 
arborescent Ephedra ; ıt reaches 10,500 to 11,000 feet, and the 
vegetation altogether goes higher up than the limit of perpetual 
snow. The Mur Pass—about 14,000 feet high—is very steep ; 
the expedition had to cross snow-fields for nearly four miles, and 
found on the southern slope immense accumulations of snow, 
which probably is due to the foggy climate of HisShr,, although 
the amount of rain is small in this region. The vegetation of 
the southern slope is very rich and much like that of Karateghin. 
The range is composed of syenite; the next range, of the same 
height, between Khoya-Hassan and Hakimi, consists of granite, 
syenite-gneiss, and fossiliferous slates. Between Hakimi and 
Karatagh there is a series of lower parallel ridges, consisting of 
fossiliferous sandstones. The same sandstones are met with 
also between the two main ranges; they contain fossils at 
Khoja-Hassan. Changing h® former plan, M. Regel proceeded 
further directly to Kala-1-Khumb, while his topographer was 
despatched to Kulab, wd Hissar, the two to meet in the Datvaz, 
The remainder 8f M. Regel’s letter gives several interesting 
topographical details, and informatien about different routes, as 
well as an enumeration of the chief questions that must be 
resolved as to the topography of this region. 


WE announced last week that a Danish expedition would 
explore the east coast of Greenland durin the summer. The funds 
required for this expedition were voted by the last Danish 
Parlament, and it will consist of two leuteuants in the navy, 
G. Ham, and T. Garde, with two scientific men, but the 
remaining members will be natives of Greenland. The expedi- 
tion will only employeboats for their purpdse. 


Tue Uial Mountaigs are again becoming the field of explora- 
tion for Russian geologists and geographers. We learn from 
the Jzvestia of the Russian Geographical Society that M. Nasi- 
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loff is spending a third year in the exploration of the Northern 
Ural, After having explofed the river Lal® under 594 Ne lat, 
where he discovered. layers of spherosiderites which were not 
yet known on the eastern slope of the* Ural Mountains, he ex- 
plored the banks of the Sosva—their geological structure, and 
the koorgans that are met with in its basin, as well as the fauna 
and flora of the region. In 1882 i isited the banks of the 
Lozva and Sosva, and the old mines of this locality, and made 
large geological, botanical, and ethnographical collections. He 
followed the Lozva to its junction with the Tavda, and went up 
the Sosva, The collections brought home by M. Nasiloff are 
now in the Minipg Institute, in the St. Petersburg University, 
and ii the Geographical Society. Another member of the 
Geographical Society, M. Malakhoff, continued his zoological 
and ethnographical 1e-earches on the Middle Ural. He explored 
the lake-dwellings discovered in the neighbouthood of Ekaterin; 
burg, and, together with a member of the Mineralogical Socety, 
explored the 3000 feet high mountain, Kachkanar, making there 
interesting collections of plants and insects. Later on in the 
summer he visited the districts of Irbit, Ekaterinburg, and 
Trvitsk, and discovered clase by Irbit very interesting accumula- 
tions of bones, lakt-dwellings on Lake Ayat, contaming large 
implements of slate, and finally stone and bone implements in a 
cavern close byethe Mias ironworks, At Lake Bagaryak he 
discovered interesting forms for casting animal and human 
figures during the prehistoric epoch, 


HARTLEBEN of Viena ghas published a unique little work by 
Dr, Jos, Chavanne, on ‘Afrika’s Stréne and: Flusse,” in which 
the author briefly surveys the hydrography of Africa as far as 
recent discovefies have furnished them. The book is accom- 
panied by a welldrawn hydrographical map. 


_In the March number of Hartleben’s Deutsche Rundschau for 
geography and statistics, Dr. Chavanne has a sketch of the pro- 
gress of discovery in Africa during 1882. There are interesting 
biographies, with portraits, of General Strelbitski and the late 
Prof. Henry Draper.4 


THE following papers will be read at the thir1 German “ Geo- 
graphentag,” which will®be held at Frankfort-on-the-Maine on 
the 29th-3 1st inst :—On the importance of Polar research to geo- 
graphical science, by Prof. Ratzel (V{unich) ; on the commercial 
conditions of South Africa, by Dr. Buchner (Munich); on 
the significance of the International Colonial Exhibition at 
Amsterdam with regard to geographical science, by Prof. Kan 
(Amsterdam); on the reciprocal relations of climate and the 
shape of the earth’s surface, by Dr, Penck (Munich); on the 
means of determining the geographical position at the time of 
great discoveries, by Dr.” Brensing (Biemen); on the latest 
efforts made to determine more accurately the shape of the earth, 
by Dr. Gunther (Ausbach); memoir of Emifvon Sydow, by 
Dr, Cramer (Gebweiler) ; on topography as an introduction to 
geography, by Dr. Finger (Frankfort); on the pedagogic 
requirements and principles in drawing wall-maps for the use of 
schools, by Here Coordes (Cassel); on the method of repre- 
senting various objects on maps, by Prof. Jaroslaw Zdenck 
(Prague); on the Prussian teaching order and examination with 
reference to geographical instruction, by Dr. Kropatschek 
(Brandenburg) ; on the geographical handbooks of M. Neander, 
by Dr. Votsch (Gera), Three other highly interesting papers 
are also promised, viz, notes from his botanical journeys in 
Tropical America extending over five years, by F, Ri Lehmann ; 
on the Balkan Mountains, by Prof. Toula (Vienna); and a 
report on his great journey across Africa, by Lieut. Wissmann, 


News from Zanzibar, dated November 8, 1882, brings the 
sad announcement of the death of Dr. Kayser, who had been 
sent by the German African Society to their station on the 
shores of Lake Tanganyika, together with Drs. Boehm and 
Reichard, and who had left his station and was on his way to 
the Gold Coast, 











THE CONSERVATION OF EPPING FOREST 
FROM THE NATURALISTS’ STANDPOINT? 


“THE great expanse of primitive woodland in the immediate 


_heighbourhood of East London deglared “‘open” to the 
public on May 5, 1882, by Her Majesty the Queen, should be 


* Being a paper read before the Essex Field chb at the meetin held o; 
February 24, by Raphael Meldola, vice-president of ’ the Club. s s 





regarded as one of the numerous bequests to posterity marking 
the ‘enlightenment of our times. The feelings leading to the 
agitation for the preservation of open spaces in and around the 
metropolis are sure indications on the part of the public of a 
recognition of the necessity for protecting and conserving our 
commen lands for outdoor recreation—a recognition which must 
be considered as marking a decided advancement in the ideas of 
the British holiday-maker. If we compare a map of tbe en- 
virons of London of, say, twenty years ago, with the actual state 
of the country at the present time, it will be seen that large 
tracts of open land have disappeared; shady coppices and 
furze-clad heaths have been inclosed and built upon, and the 


‘country-loving Londoner has had to go further and further afield 


for his rambles, If it 1s obviously true that mecreased pressure 
of population demands more dwelling accommodation, it is 

equally true that a denser population requires more open spaces, 

The indifference of the public in former times to their own 

rights and to the wants of thei: successors is naturally making 

itself more and more seriously felt with a rapidly -augmenting 

population and a corresponding spread of buildings. The 

formation of such pulslic bodies as the Commons Preservation 

Society and the Epping Forest Fund was a healthy sign that 

people were beginning to be alive to the gravity of the situation, 

and we may now fairly say that rural London is on the defen- 

sive, The remarks which I am about to offer on the present 
occasion are based on an unpublished article written many 
months ago, when that wooded area in which our interest as a 
soctety centres was threatened by tramway invasion. The with- 
drawal of the Great Eastern Railway Company’s bill for extend- 
ing their line from Chingford to High Beech -in 1881, and the 

apparent collapse of the tramway scheme had led to the hope 

that the ‘*people’s forest” would remain unmolested, and that 
the.Epping Forest Act of 1878 would be carried out in spirit- 
and in letter.» But unfortunately new grounds of alarm have 
recently arisen, and our honorary secretaries, to whom I 
showed the original manuscript, did me the honour of thinking 
that the views which I had expressed would still be found to be 

in accordance with those of our own and kindred societies. 

Like other open tracts in the metropolitan district, the great Wal- 
tham Forest, which comprised the forests of Epping and Hainault, 
was rapidly undergoing absorption. From the report of the Select 
Committee of the House of Commons presented in 1863, it appears 
that of the gooo acres which constituted the Forest in 1793, 
only 6000 acres then remained uninclosed. In 1871, when the 
Corporation of London took up the Forest question, this area 
had been reduced to 3500 acres, I do not here propose to 
trouble you again with the now familiar history of the rescue of 
this picturesque remnant of primeval Britain (see Mr. J. T. 
Bedford’s ‘‘ Story of the Preservation of Epping Forest,” City 
Press Office, 1882). The work—commenced more than a decade 
ago by the Corporation of London—received its crowning reward 
at the late Royal visitation, We shall the more appreciate the 
results of the action taken by the Corporation when we bear in 
mind that the total area dedicated to the public last May is very 
nearly equal to the expanse of 6000 acres reported upon by the 
Select Committee of 1863. But whilst expressing the gratitude 
of metropolitan field naturalists generally for the restoration of 
one of their largest and most accessible hunting grounds, it cer- 
tainly does seem to me that the shout of triumph raised by the 
Conservators has been allowed to drown the smaller voices of 
those wha had previously demonstrated to certain rapacious lords 
of manors by somewhat forcible means that a ‘‘ neighbour’s 
landmark ” was not a movable thing. It must not be forgotten 
that prior to the year 1871, D&sides many vigorous individual 
protests, both the Commons Preservation Society and -the 
Epping Forest Fund had declared war against illicit inclosure. 
The restoration of the Forest to the people has cost a sum of 
money considerably exceeding a quarter of a pillion pounds 
sterling, and it will be generally admitted that thi§ amount has 
been well if not wisely spent in the public cause. ‘ There are no 
doubt many who have suffered by their own cupidity, or by that 
of former manor lords, who still feel aggrieved at the action of 
the Corporation, and it must indeed be ¢onceded that many 
whose estates have suffered curtailment have been the un- 
conscious receivers of illegally acquired property.and are thus* 
deserving of commiseration, The principles involved in the 
conflict between public rights on the one hand and manorial 
actions on the other are of the very deepest importance to the 
gpmmunity at large, and it'is therefore no matter ‘of sur- 
pise that the ‘‘ Forest Question ’’ should have acquired 
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a quasi-political aspect during the Jast few years in this 
neighbourhood, 

As far as I have been able to learn, the motives lead- 
ing to the preservation of our Forest at the great cost 
specified appear to have heen purely philanthropic. The main 
object was to secure this splendid area for the ‘‘recreatign and 


enjoyment” of Londoners generally, and more especially for, 
the Eagt-End inhabitants, whose chances of holiday-making are 


only too often limited to an occasional day in the country. In 
one sease the latter class may now, thanks to the movement first 
set in action by Mr. J. T. Bedford, claim to have a decided 
advantage over their wealthier West-End brethren, for the total 
area of the West-End parks (including Regent’s) amounts only to 
about 1150 acres as compared with the 5000 to 6000 acres of 
open country so easily accessible to East Londoners, In the 
face of such an obviously enormous gain to the country rambling 
holiday folk, it may perhaps seem ill-advised to attempt to 
criticise the action of the Conservators in their dealings with the 
Forest. It is with gredt reluctance on my part that I forsake 
the peaceful paths of scientific study to take up a question which 
generally appears to lead to nothing moréthan a manifestation 
of angry controversy, and I only do so now on behalf of that 
numerous and ever ircreasing scientific class of, holiday-makers 
whose claims thus far appear to have been altogether put out of 
court. 

1 Long before the question of encroachment or of preserva- 
tion had been brought into its present prominence, botanists, 
entomologists, microscopists, and students of nature generally 
were in the habit of frequenting our Forest and of rambling in 
quest of the objects of their study through this woodland expanse 
so conveniently situated with respect to the great scientific centre 
of this country. There are records which prove that Epping 
Forest bas been for more than a century the hunting ground of 
many who have gathered materials from its glades for the'great 
storehouse of human knowledge, and who bave taken a true 
and purely intellectual delight in studying its animal and vege- 
table productions, The London naturalists of the present time 
should surely have something to say in connection with the fate 
of this favourite haunt, made classic ground to them by the 
memories of such men as Richard Warner, the author of the 
“ Plante Wocdfordienses ” (1771), Edward Forster, the Essex 
botanist, who wrote between the years 1784 and 1849, and 
Henry Doubleday, of Epping, our own grocer-naturalist, who 
died in 1877, It is time for the natural history public, by no 
means such an insignificant body as is generally supposed, to 
raise their voice on behalf of these “happy hunting grounds.” 
The position to be taken up is not necessarily one of antagonism 


towards the Conservators, but it is certainly desirable that some- 


understanding should be come to respecting the claims of thore 
who, in pursuit of knowledge, have long been contented to bear 
with the pitying smile of the ignorant for “trifling away their 
time upon weeds, insects, and toadstools.” The numerous 
scientific societies and field clubs of the metropolitan districts 
have already declared their views on former occasions, and it is 
chiefly with’ the object of attempting to define the respec- 
tive attitudes of the parties concerned that I have entered the 
arena on the present occasion. . 
‘There are at the present time more {han twenty Natural History 
, Clubs in the environs of London, and of these many have long 
been in the habit of mahing collecting excursions to our Forest. 
Our own Society-ard our Walthamstow colleagues have their 
head-quarters in the Forest district, Some of the East-End 
clubs are entirely composed of yorking men, and have done 
- excellent work in fostering a heålthy taste for the study of out- 
door natural history among tbis class of the community, a 
matter of considerable importance to us when we so often hear 
that the Forest has been acquired as a recreation-ground chiefly 
fog the working men of East London. In addition to these 
numerous Joc&l clubs, there are the great London Societies, 
which, like the Linnean, Zoological, Entomological, Royal 
Microscopical, and Quekett Club, are all interested in promoting 
the study of biology in its various branches. Now, in face of the 
rapid destruction of all the truly wild tracts of country in the 
vicinity of London, it musl assuredly be of the greatest import- 
ance to the natural history public as a body to watch with a 
most jealous eye the dealings by those in authority with this the 
largest, wildest, and most accessible of all the open spaces in 
the metropolitan district. To naturalists generally such a tract 
of primitive country as that which has come under the manage; 
ment of the Corporation is something more than a mere pig- 
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nic-ing ground-—-tó: all students of nature it is a biological pre- 

serve. Nay, I will even go so fat as to declare that forest 

managentent is e sentially a scientific subject in itself—a natmal 

history question in the Lroadest sense. Now with the exception 

of cur esteemed mem@Bers, the Verderers, by whom we were 

invited to a conference some months ago, it appears to me that , 
the Conservators as a body—tnd a confessedly unscientific body _ 
~are not aware that scfentific counsel is necessary to enable 

them to faithfully carry cut the Act of Parliament, że. to keep 

the area committed to their charge in its’ “natural aspect” 

as a forest, I will therefore take the present opportunity of 

pointing out that scientific criticisms yould have been disarmed 

and the feais of natural history students allaye@ it the Eppirg 

Forest Committee’ had only recognised the claims of scierce by 

consulting, let us say, the Directorate of Kew Gardens, or by 

appealing to the Councils®f some of the London Societies. 

If we consider the actual work done during the period that the 
Forest has teen under the jurisdfction of the Corporation, we 
may fairly say that the energies of this body have hithert@ been 
developed in the direction of landscape gardening ; #.¢. of arti- 
ficialising certain portions of the Forest, ‘The great hotel at 
Chingford has teen made the cerffre of eonvergence of a 
numter of roads, some of which have been newly cnt 
even at the risk of being superfluous, he aquatically- 
disposed holiday-maker may hire boats in which he can 
paddle about on an ‘‘ornamental water,” or can embark on 
a floating machine turned by hand-paddles, and possibly con- 
structed with a view to delude the ocaupants into'the belief that 
they are on board a steamer. The exhausted East Londoner 
whose vitality appears to require that recuperation which seems 
to be derivable from swinging, steam-roundabouts, and throwing 
sticks at cocoa-nuts, has been amply provided for, and his wants 
have in every way teen attended to. In 1881 the Forest was 
threatened by a railway ; in 1882 by a tramway, and again this 
year another railway billis about to be introduced into Parliament. 
To all these schemes the Committee, no doubt with the best 
motives, gave and still give their support, and one has to seri- 
ously ask what is the meaning of the word ‘‘ conservator,” and 
how far this attitude is compatible wjth the instruction that 
‘the Conservators sball at all times as far as possible preserve 
the natmal aspect of the Forest,” and ‘shall by all lawful 
means prevent, resist, and abate all future inclosures, encroach- 
ments, and buildings, and all attempts to imclose, encroach, or 
build on any part thereof, or to appropriate or use the same, or 
the soil, timber, or roads thereof, or any part thereof, for any 
purpose inconsistent with the objects of” the Act of 1878. It 
must not be supposed that there is any desire on the part of 
naturalists to exclude the general puljic. I wish only to em- 
phasise the fact that up to the present time ıt would appear that 
the Forest has fajlen into the hands of those who are disposed to 
regard it exclusively from the point of view of excursionists and 
“t cheap trips,” and in accordance with the principle that supply 
and demand act and react, it may be expected that this class— 
which has thus far alone been catered for—-will moge and more 
frequent the Forest district. Increased accommecdation for ex- 
cursionists means, if we may judge from the line of action pur- 
sued by the Conservators, an extension of facilities for swinging 
and donkey-riding. The “improvements” that have hitherto 
been made have not been of such a nature as to preserve the 
woodland in its native beauty, but have been limited to the con- 
version of a portion of the Forest land into a resort for pleasure- 
svekers of the class indicated. To the naturalist—and I am 
sure I may say to the intelligent public generally—such a tract 
of primitive country is beautiful only so long as „Nature is given 
full sway, and the adjustments which for long ages have been” 
going on slowly angl silently under the operation of natural laws 
remain unchecked and uninterfered with by man. No unscien- 
tific body of Concervators càn possibly realise to the fullest 
extent the seriousness of the charge committed to’their care, 

With respect to the management of the Forest, the views of 
natmalists are now so well known that no “excuse can be made 
for ignoring them. Our wants are of the simplest and most 
economical nature—c ur case is peifectly met by the trite ay hor- 
ism, ‘“‘let well alene.” The whole Forest area at present exist- 


*ing may þe considered to consist of primitive woodland and of 


tracts formerly under cultivation. The former can best be dealt 
with by leaving the ‘‘rmganagement ” to Nature ; whilst the latter 
should be naturalised as soon as possible. And here we cannot 
close our eyes to the fatt that while a large amount of-money has 
been expended in alteiing porticns of the Forest proper, no 
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attempt has yet been made fe plant or to restgre to a natural con- 
dition those unsightly tracts which were formerly inclgsed, and 
of which many remain as barren wastes to the present time. 
The cause of the naturalist 1s thus imperilled both by the active 
and by the passive position of the Committee—he is like the 
pitcher in the Italian proverb, which says that ‘‘ whether the 
pitcher hits the’stone or the stone hits éhe pitcher, it is always 
the worse for the pitcher.” ‘ 

It is now quite unnecessary to make detailed statements 
of the views of individual naturalists with reference to the 
“present subject. It will be remembered that at a meeting 
of this Societysheld last year, Sir Thomas Fowell Buxton 
brought forward ‘a proposal—and a very excellent one it 
was—that all landowners round the Forest district should 
agree to stop generally the destructiongof all birds and animals 
on their estates, so that a great experiment might be carried out 
for some years, leading to a grue ‘balance of nature” in the 
whole,garea comprised between the valleys of the Lea and 
Roding. At the discussion arising from that suggestion the 
preservation of the fauna and flora as a whele was advocated, 
and many naturalists whoge opinions will carry great weight 
expressed their vidws on the question of forest managerient. 
The complete report of this meeting has not yet appeared, but I 
will refer you to % prospectively, and in an appendix to the part 
of our Zransactions now going through the press will appear 
papers, drawn up at the request of the Council, by Dr. M. C. 
Cooke, Mr. J. E. Harting, and Prof. Boulger, The evils of 
deep drainage, from the“rfaturalist’s point of view, which form 
the text of Dr. Cooke’s protest, have’ already been pointed out 
by many, and Ð will just call your attention to some remarks on 
this subject by our eminent honorary member, Mr, A. R 
Wallace, in an able art’cle published in the Fortnightly Review 
for November, 1878, wherein he says :-—~*'It must be remem- 
bered, too, that a proportion of bog, and swamp, and damp 
hollows are essential parts of the ‘natural aspect’ of every great 
forest tract. It is in and around such places that many trees and 
shrubs grow most luxuriantly; it is such spots that will be 
haunted by interesting birds and rare insects; and there alone 
many of the gems of ourmative flora may still be found, Every 
naturalist searches forsuch spots as his best hunting grounds, Every 
lover of nature finds them interesting and enjoyable.” After enu- 
merating some of the rarer marsh plants of our Forest, Mr. Wallace 
continues :—‘'These and many other choice plants would be 
exterminated if by too severe drainage all such wet places were 
made dry. The marsh birds and rare insects which haunted 
them would disappear, and thus a chief source of recreation and 
enjoyment to that numerous and yearly increasing class who 
delight in’ wild flowers, b&ds, and insects, would be seriously 
interfered with.” 

It is somewhat exceptional for a society founded for 
the study and promotion of natural science to find itself 
engaged in active polemics, but in taking up the position, 
into which we have been forced, we are simply carrying out 
that line of*action which at our foundation I ventured to 
lay down as ‘our true function with respect to the Forest. 
(Inaugural Address, Zramsactions, vol. i, pp. 19, 20.) It is 
extremely unfortunate that the claims of science should appear 
to be opposed to the wants of the general public--I say should 
appear to be opposed, because I am convinced that there is no 
real antagonism. The grievance of naturalists is not only that 
their claims have been ignored, but the action of the Conserva- 
tors has hitherto been entirely on the destructive side, and a 
feeling of alarm has arisen lest thewhole of the Forest’ should 
piecemeal be desecrated in the name of a fictitious philanthropy. 
The public wants—as interpreted by the Board of Conservators 
—are made to take the form of clearing of tnderwood, drain- 
age, roadmaking, the inteysection of the Forest by railways 
and tramways, and ample public-house accommodation. If 
these are-really the fundamental requirements of holiday-seekers, 
then there must for ever be a strong antagonism between this 
class of the public and those whose cause I have taken it upon 
myšelf to advocate. this juncture, however, we may fairly 
ask whether this kind of artificialised recreation-ground, à /z 





provided for elsewhere, buz if we consent to the denaturalising 
of our Forest, the more intelligent class of excifrsionists—and 
their name is legion—will te either driven from its precincts or 
will suffer that degeneratioa which the line of action at present 
pursued is exclusively caleulated to bring about. 
' In tife course of these remarks I may have somewhat exaggerated 
the supposed antagonism between the two classes most interested 
in the conservation of Eppirg Forest, but I have done so with the 
object of defining as sharply as possible the position of the hitherto 
unconsidered naturalist. ‘The conditions requisite for transform- 
ing the Forest into a ‘‘ people’s park ” are fatal to its preservation 
as a natural history resort. Any piece of waste land can be 
made into a park, but a tract of wild forest once destroyed can 
never be restored. I would once more urge, and most em- 
phatically, that there is nos the slightest desire on the part of 
naturalists to exclude the ‘' toiling million,” or to prevent their 
full enjoyment of the Forest. I wish only to point ,out that my 
present contention is that in the long run the wants, both of the 
naturalist and of the ordinery excursionist, will be found to be 
absolutely coincident. „If the neighbourhood of a railway ter- 
minus with its concomitant evils leads to the destruction of the 
“natural aspect” of any portion of the Forest, that portion is 
ruined, not only for the naturalist, but likewise for the general 
public who come to enjoy 2 day in the country far from ‘‘the 
busy hum of men.” By jwiicious management the requirements 
of both classes can be, met, and it rests entirely with the Con- 
servators to determine whether the attitude of the respective 
parties is to be pacific or the reverse. It must be remembered 
that long before the Forest was rescued] by the Corporation this 
district was a favourite resort of multitudes of holiday folk, 
and, not being interfered with to any considerable extent, was 
at the same time availatle to the naturalist. The note of 
alarm must be sounded, or we may find ourselves worse off than 
in pre-Conservatorial times. The constitution of the Epping 
Forest Committee is apparently prejudicial to our’ interests if 
we may judge by the standard of past and present actions, 
Of this Committee the Verderers, who, as representing the Com- 
moners and as residents in the Forest district, are bestqualified to 
advise with respect to the management of the Forest, form but four 
of a Committee of sixteen. However enlightened the views of these 
gentlemen may be—and I only wish I could say that the present 
Verderers were unanimous-y of our way of thinking—they are 
thus liable to be outvoted. Another evil, and a most serious 
one so far as we are concerned, is that the Committee is prac- 
tically a”secret one—its proceedings are conducted with closed 
doors, and the people at large, whether naturalists or excur- 
sionists, have no means of making their voices heard. Whether 
this action is Just in a cas2 where the funds are derived from a 
public source it does not erter into my province to consider. 
The views which I have now put forward are offered with the 
best of intentions with respect to the body Conservatorial. We 
cannot be unmindful of our cbligation to the Corporation for having 
saved the Forest, but we appeal to them to assist in exalting the 
ideas of those who frequen: this place as a holiday resort instead 
of panderirig solely to the more degraded aspect of human 
nature. A day spent amic the natural beauties of our sylvan 
glades is the beau ideal of a holiday, intellectually, morally, and 
physically, to those whose pursuits keep them confined to the 
town. Let Epping Forest be preserved for the multitudes who 
have for so long enjoyed it rationally. The ‘‘recreation and 
enjoyment of the public” will thus become possessed of a higher 
meaning, and the naturalist while carrying on his studies as here- 
tofore will be doubly grateful ™ those who have secured these 
time-honoured preserves as a public space free from all fear of 
inclosure or destruction. The ideas which I have attempted to 
formulate are I -know entertained by large numbers not only of 
working naturalists, but also by the continually growing class of 
lovers of the country and of nature in general. It tssbecoming ® 
matter of'almost national importance that the surviving tracts 
of open country in the neighbourhood of all large towns should 
be rigidly preserved, and opinions in accordance with this have 
from time to time been forcibly expressed bath with respect to 
our own Forest and all the commor lands in the environs of 


Cremorne, is actually demanded by the frequenters of the Forest. | London. - 


I believe myself that it is not. The notion of keeping a 
holiday in what is only.too often a bestial manner is not a fair 
estimate of the British excursionist. Ifthe gives way to the 
temptations which have been so lavishly scattered in his path, it 
is, as Shakespeare puts into the mouth of King John, because 
“ the sight of means to do ill deeds makes ill deeds done,” The 
East Londoner who wishes to spend a day in a ‘' people’s park ” is 





UNIVERSITY AND EDUCATIONAL 
_% INTELLIGENCE g 
CAMBRIDGE, —The following farther appointments to Electoral 
Boards have been made:— . k 
Professorship of Botany: Sir Jos. Hooker, Dr, F. Darwin, 
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Dr. M. Foster, Prof. Oliver, Dr. Hort, Dr. Phear (Master of 
Emmanuel Gollege), Rev. G. F. Browne, and Rev. M. J. 
Berkeley. 

Woodwardian Professorship of Geology: Prof. Prestwich 
(Oxford), Rev. E. Hill, Mr. W. H. Hudleston, Mr. A. Geikie 
(Director of Geological Survey), Dr. Phear, Mr. R. D, Roberts, 
Mr. Ewbank, and Prof, A. Newton. 

. _ Puofessorship of Zoology and Comparative Anatomy: Prof, 
Flower, Prof. Moseley (Oxford), Dr. M. Foster, Prof, Huxley, 
Mr. J. W. Clark, Dr. E. Darwin, Prof. Humphry, and Mr. D. 
McAlister. 

The Woodwardian Professor has been authorised to apply a 
sum equivalent to the. late Assistant’s stipend in payment of 
Demonstrators for this and the next term. : 

The regulations for the degrees, of Doctor in Science and 
Doctor in Letters have been confirmed, with minor modifi- 
cations, 

The addıtional mathematical examination of candidates for 
honours in the “Little Go” 1s to be discontinued ; Elementary 
Logic is to be hercafter allowed as a substitute for Paley’s 
“Evidences ; Euclid is to be limited to the more useful proposi- 
tions; algebra is to be increased in quantity ; and the examina- 
tion is to be held three times a year, the addjtional time being 
at the beginning of October. 

The subject for the next Sedgwick Prize Essay, 1885, is ‘‘ The 
Jurassic Rocks of the Neighbourhood of Cambridge.” . 

The last Report of the Mathematical Board recommends that 

- the Moderators aud Examiners shall be the adjudicators of the 
Smith’s Prizes, and that the Smith’s Prizes be awarded on the 
results of Part III, of the Mathematical Tripos. This would 
give more distinction to the examination im the higher subjects. 
The concurrence of Professors Stokes, Adams, and Cayley in 
this recommendation is a strong point in its favour. 

‘The report of the Moderators and Examimers in the last 
Mathematical Tripos, the first under the new system, gives par- 
ticulars about Part IIL, to which only the Wranglers are ad- 
mitted. Of the twenty-nine Wranglers, sixteen presented them- 
selves for Part III., of whom two were not finally classed. In 
order to give opportunity to a candidate who had confined his 
reading mainly to one group of the higher subjects to employ 
his whole time m questions ın that group, the examiners in the 
five bookwork papers gave at least four questions in each group 
which came into the paper, and fixed five as the limit of ques- 
tions to be answered, In the fifth paper, subjects for essays 
were chosen from each group. The majority of candidates 
attempted too many subjects, and their answers as a rule were 
poor and meagre, The Examiners are far from satisfied with 
the average performance of the candidates in Part IIL, but they 
expect better results when the new system is better understood, 
especially the encouragement given to limiting reading in the 
higher subjects to‘one or two groups. 


FREE admission to the lectures and courses of practical 
instruction in the Normal School of Science and Royal School 
of Mines at South Kensington -and Jermyn Street will be 
granted to a limited number of Teachers and Students of Science 
Classes under the Science and Art Department, who intend to 
become Science Teachers. Theeselected candidates will also 
receive a travelling allowance, and a maintenance allowance of 
twenty-one shillmgs per week while required to be present in 
London. The courses given and the duration of each are as 
stated below:-——-Chemistry: Part I., October to February; 
Parts II. and III., October toune, Physics: Part I., October 
to February; Parts JJ. and IIL, October to June. Biology : 
October to June, Geology. Part I., February to June; Part 
IL, October to February, Mechanics: Part J., February to 
June; Parts II. and IL., October to June. Metallurgy: Oc- 

#iober to Jnae., Mining: October to June. Agnculture: Oc- 
tober to January. Attendance is required from 9 or 10 a.m. 
to4or § p.m. daily, in addition to the time necessary in the 
evening for writing up notes, &e. Students will be required to 
attend the Classes for Mathematics, Geometrical Drawing, and 
Freehand Drawing, soefar as may be considered necessary. 
Candidates for these Studentships must send in their applications 
before May 31, on Science Fornar No. 400, copies of which may 
he obtained on application to the Secretary, Science and Art 
Department, South Kensmgton. When the same Student is a 
candidate for more than one course, the orar of preference 
should be given. It should, in all cases, be stated for which 
course or courses the student is a candidate. ° 





| The effect of barium is very remarkable. 


SCIENTIFIC SERIALS 


Amedcan Fournal of Science, February.—Henry Draper, by 
G. F. B,—Fauna at the base of the Chemung group in New 
York, by H. S. Williams.--Geological chemistry of Yellow- 
stone National Park.—Geyser waters and deposits, by H. Leff- - 
mann,—Rocks of the Park, by W. Beam.—Electromagnetic 
theory of hght; general equations of monochromatic light in 
media of every degree of transparency, by J. W. Gibbs.—The 
rainfall in Middletown, Connecticut, from 1859 to 1882, by H. 
D. A. Ward.—Discoveries in Devonian Crustacea, by J. M. 
Clarke.—-Observations of the transig of Venus, 1882, made at 
the Lick Observatory, by D, P. Todd.—The &ntennee of Meloe, - 
by F. C. Hill.—Hypersthene-Andesite, by W. Cross,—Method 
for determining the collimation constant of a transit circle, by 
M. Scheeberle, $ 


The American Naturalist, December, 1882, contains :—A 
pilgrimage to Teotihuacan, by K. E. Hills,—On the grey rabbit. 
(Lepus sylvaticus), by Samuel Lockwood.—The Paleozoic allies 
of Nebalia, by Ae S. Packard, jun.—American work on recent 
mollusca in 1881, by W. H, Dall..g-The organic compounds m 
their relations to life, by L, F. Ward,.-2The reptiles of the 
American Eocene, by E. D. Cope. : 

January, 1883, contains :—The history of anthracite coal in 
nature and art, by Jas. L. Lippincott.--The development of the 
male prothallium of the field horse-tal, by D. H. Campbell.— 
On the geological effects of a varying rotation of the earth, by 
J. E. Todd.—-On the bite of the NOfth American coral snakes 
(Elaps), by F. W. True.—-Achenial hairs and fibres of Com- 
posite, by G. Macloskie.—Instinct and memery exhibited by 
the flying squirrel in confinement, with a thought on the origm 
of wings in hats, by F. G. King.—The extinct Rodentia of 
North America, by E, D., Cope. 

February, 1883, contains :—The Kindred of Man, by A. E. 
Brown.—Indian Stone Graves, by C. Rau.—-On organic physics, 
by C. Morris.—-The mining regions of Southern New Mexico, 
by F. M. Endlich.—The eatinct Rodentia of North America, 
by E. D. Cope.—Spencer and Darwio,—The Beastiarians, ~ 


Annalen der Physik und Chemie, "No. 2.—The electric con- 
ductivity of some cadmium and mercury salts in aqueous solu- 
tions by D, Grotrian.-—On the change of the double refraction of 
quartz by electric forces, by W. C. Rontgen.—On the optical 
behaviour of quartz in the electric field, by A. Kundt —On the 
function of magnetisation of steel and nickel, by H. Meyer.— 
Contributions to the history of recent dynamo-electric machines, 
with some' remarks on determination of the degree of action of 
electromagnetic motors, by A. von gValtenhofen.—On the vis- 
cosity of salt salutions, by S. Wagner.—Researches on the ab- 
sorption of gases by liquids under high pressures, by S. v. 
Wroblewsk1.-*-Strecker’s memoirs on the specific heat of gaseous 
biatomic compounds of chlorine, bromine, iodine, &c., by L, 
Boltzmann.—Qn the luminosity of flames, by W. Siemens.— 
Distillation in vacuum, by A. Schuller.—Researches on the” 
elasticity of crystals of the regular system, by K. R. Koch,—On 
absolute measures, by C. Bohn.—-Correction of the method 
adopted by R, Kohlrausch in his researches on contact-elec- 
tricity, by E. Gerland,.-The volume-change of metals m 
melting, by F. Nies and A. Winkelmann.—Correction, by A. 
Guebhard. 





SOCIETIES AND ACADEMIES 
ONDON 

Royal Society, February 22.—‘‘ Preliminary Note on the 
Action of Calatum, Barium, and Potassium on Muscle.” By 
T. Lauder Brunton, M.D., F.R.S,, and Theodore Cash, M.D. 

It has been shown by Ringer that calctum prolongs the con- 
traction of the frog’s heart, This prolongation is diminished 
by the subsequent addition of potash. 

It occurred to us that calcium and potassium salts might exer- 
cise a similar action on voluntary mus@je. On trying it we found 
this to be the case. Calcium in dilute solution prolongs the 
duration of the contraction in the gastrocnemius of the frog. 
Potasgium salts subsequently applied shorten the contraction. 
We have been led to try the effect of barum on muscle by con- 
siderations regarding the relations uf groups of elements, accord- 
ing to Mendelejeif’s classincation, to their physiological actiov. 
These consigeratioi® we purpose to develop in another paper. 
It produces a curve 
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very much like that caused by veratria, both in its form ‘aud in 
the modifications produced #h it by repeated fumuli. e have 
found that the veratria curve is restored by potash to the normal 
in the case of the gastrocnemius, just af Ringer found ıt in the 
case of the frog’s heart. The peculiarity which barium produces 
in the gastrocnemius is also abolished by potash. We have 
tested a number of other substances belpnging to allied groups, 
and find that some of them have a similar, though not identical, 
action with barium, The results of these experiments, as well 
as the general considerations to which we have ‘already alluded, 
we purpose to discuss in another paper. 


“On the Formation of* Uric Acid in the Animal Economy, 
and its Relation to Hippuric Acid.” By Alfred Baring Garrod, 
M.D., F.R.S. 

The paper is divided into an introdsction and three parts. 
` ` The introduction- contains the results of a series of experiments 
upon the solubility of uric acid end its most important salts, at 
the temperature of the body; and upon the effects of mixing the 
urates of sodium and ammonimm with the phosphates and 
chlorides of the same bases. ° 

Part I. contains observatapns upon the physical and micro- 
scopic characters of The urinary excretions of birds, reptiles, and 
some invertebrata, as well as chemical investigations of such 
excretions, and oftthe blood of the same classes of animals, with 
a view to the detection therein of uric acid, Part II. deals with 
the formation of uric acid in the animal economy. The rival 
theories are discussed, ang dom the consideration of the very 
large quantifies of uric acid, in proportion to the body-weight, 
excreted by many of the lower animals, as well as the inability 
of the kidneys t@ excrete uric acid which has been taken by the 
mouth or injected jnto the blood, the author is led to the opinion 
that the uric acid is a product of changes which take place in 
the kidneys itself, and is not merely filtered off from the blood. 
This view receives further support from the fact that, whilst the 
kidneys excrete ammonium urate, uric acid when found in the 
blood is in the form of the more stable sodium urate, 

It is further shown that when solutions of hippurates are. 
mixed with solutions of urates, the salts exert an influence upon. 
each other, and details of @xperiments to demonstrate this action 
are embodied in an appendix, 


Linnean Society, February 15.—Sir John Lubbock, Bart., 
F.R.S., president, in the chair.—Mr. Jenner Weir exhibited a 
perfect hermaphrodite -butterfly (Lycena icarus}, and a blue 
male and brown female of the same species for comparison, 
The hermaphrodite in question possesses two spotless blue wings 
on the left, and two spotted brown wings on the right, thus 
being intermediate in colougbetween the two sexes.—Dr, W., C. 
Ondaatje exhibited a collection of thirty species of Ceylon 
corals, of which twenty were of a stony character. The series 
agree in the main with those of the Indian fauna; four are new 
species, viz. two of Caloria, one of Lavonia, and one of 
Alcyonium, the two latter however showing most affinity to 
forms met with in islands of the Pacific Ocean.—Mr. T. Christy 
called attention to examples of Carnanba palm leaves and to the 
wax of the tree; and he also showed specimens of a hybrid 
Primula (P. japonica and P. sinensis) with double whorls of 
flowers,—-Mr. J. G. Baker read his third contribution to the 
flora of Madagascar. In this he gives descriptions of the new 
Incompletee and Monocotyledons contained in the collections 
recently made in Madagascar by the Rev. R. Baron and 
Dr. G. W. Parker, The only new genus is Cephalophyton, 
a Balanophorad used in medicine, of which the material is 
not complete. Most of the new species belong to widely 
spread tropical genera, such as Ficus, Loranthus, and Croton. 
Cape types are represented by Faurca, Peddiea, Dais, Kniphofia, 
and Dipcadi, one species of each, and by four Aloes. Of 
Obelia, a genus of arboresc8nt stinging-nettles known only in 
“Madagascar and the neighbouring- islands, there are four new 
species. ‘The Bamboo common in the woods of Imerina proves 
to be conspecific with that of the interior of Bourbon. There 
is a curious Zxocarpus with phyllocladea, nearly allied to species 
from Norfolk Island dnd the Malay archipelago.—Mr, C. 
B. Clarke has contributed a complete synopsis of all the 
species of Cyperus known in Madagascar and the neighhouring 
islands,—-Mr, George Murray read a paper on the outer peridium 
of Broomeia, This gasteromycetous fungys, which is nearly 
related to Geaster consists of a mass of individuals closely seated 
together ‘on a corky stroma, These individeals have been found 
up till now with only one peridium, and the Rev. Mr. Berkeley, 
who first described the plant in 1844, treated the stroma as the 
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homologue of an outer peridiam. Mr. Murray has found 
on some specimens recently brought from Dammara Land 
a true outer peridium common to all the individuals, From an 
examination of it he is able to throw light on the mode of 
development of this fungus. —A paper was read on the ‘‘ Manna?’ 

or Lerpeinsect of South Australia, by Mr. J. G. Otto Tepper. 

This contained observations on the insect in question and on the 

peculiar saccharine substance derived from it, which is dep@sited. 

on Eucalypt trees.—Mr. W. B. Hemsley read a communication - 
on the synonymy of Didymoplexis, and on the elongation of the 

pedicle of D. pallens, The latter saprophyte orchid is widely 

scattered .in tropical Asia, though apparently nowhere very 

common. It is remarkable for the elongation of its pedicles 
after flowermg, At tle time of flowermg the pedicles are 
shorter than the flowers, which are less than half an inch long ; 
but afterwards they elongate, sometimes as much as a foot. The 

object seems to be to carry the ripening fruit clear of the wet 

decaying vegetable matter in which the plant grows. 





Zoological Society, February 20, W. H., Fowler, F.R.S., 
president, in the charr.-«Prof. F. Jeffrey Bell exhibited a selection 
of microscopical preparations received from the Zoological 
Station at Naples, and made some remarks upon them.—Mr. 
J. J. Weir exhibited and made remarks on an apparently 
hermaphrodite specimen of Lycenea tcarus.-Mr. Sclater gave 
an account of the birds collected by Mr. H. O, Forbes, F.Z.S., 
during his recent expedition to Timor Laut, and exhibited the 
specimens, The species were fifty-five in number, sixteen of 
which were described as new to science under the following 
names -Ninox forbesi, Strix sororcula, Tanygnathus subaffinis, 
Geoffroius tenimberensis, Monarcha castus, Monarcha mundus, 
Rhipidura hamadryas, Myiagra fulviventris, Micreca hemi- 
xantha, Grauculus unimodus, Lalage mæsta, Pachycephala arcti- 
torguis, Diceum fulgidum, Myzomela annabelle, Calornis crassa, 
and Megapodius tenimberensis, The general facies of the avifauna 
as thus indicated was stated to be decidedly Papuan, with a 
slight Timorese element, evidenced by the occurrence of certain 
species of the genera Geocichla and Erythura ; while the new 
owl (Strix sororcula) was apparently a diminutive form of a 
peculiar Australian species,—-Prof. F. Jeffrey Bell read the 
second of his series of papers on the Holothuroidea. The 
present communication contained the descriptions of some new 
species which the author had discovered while examining the 
specimens of this group contained in the collection of the British 
Museum.—-Dr. Hans Gadow read a paper on the suctorial ap- 
paratus of the Tenuirostres, pointing out that the tubular 
structure of the tongue in this group is produced by the over- 
growth of the horny lingual sheath, the edges of which curl 
upwards and inwards.—A paper was read by Mr, L. Taczan- 
owski, C.M.Z.S., Curator of the Museum at Warsaw, in which 
he gave the descriptions of some new species of birds in the 
collection made by Dr. Raimondi during his recent explorations 
in Peru. The species in question were seven in number, belong- 
ing to six genera, namely, Carenochrous seebohmi, C. dressert, 
Phytotoma raimondi, Ochtheca jelskii Upucerthia pallida, 
Cynanthus griseiventris, and Psittacula crassirostris —Mr. Tac- 
zanowski also read a communication from Dr. Dybowski, in which 
the sexual differences between the skulls of Riytina stelleri were 
pointed out.—-A communication was read from Mr. G. B. 
Sowerby, jun., containing the descriptions of nine new species of 
shells and of the opercula of two known specits, 


Entomological Society, February 7.—J. W. Denning, 
M.A., F.L.S., president, in theeghair.—Two Members and one 
subscriber were elected.—Mr. J. R. Billups exhibited a species 
of Conocephalus which was found in a greenhouse at Lee and 
kept alive some time.—Mr. F. P. Pascoe read some comments 
on a letter recently contributed to NATURE by the Duke of 
Argyll, respecting a-moth observed by him at Cannes.—Mr. Ee 
A. Fitch exhibited three species of Hymenoptera from Am- 
barawa, Sumatra.—M. L, Peringuey communicated notes on 
the habits of three species of Paussus observed by him at the 
Cape of Good Hope. š 


Mineralogical Society, February’ 15.—Mr, W. H. Hudle- 
ston, F.G.S., president, in the chair.—Prof. Church exhibited 
and described a specimen of siliceous matter obtamed by Mr. 
Vicary from the Upper Greensand of Haldon, which contained 
98 per cent. ofgsilica. —The President then read a paper on a 
recent hypothesis with respect to the diamond rock of South 
Affiga. A discussion ensued in which Profs. Rupert Jones, John 
Morris, and Church took parts—A paper from Mr. J. H. 
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Collins was read on the minerals of Rio Tinto. The President, 
Prof. Morris, and Mr, Kitto joined in the discussion. 


Meteorological Society, February 21.—Mr. J. K. Laughton, 
F.R.A.S., president, in the chair.— Rev. W, R. C. Adamson, 
R. P. Coltman, W. F, Gwinnell, Capt. C. S. Hudson, TMann, 
F. G. Treharne, and W. Tyson, were elected Fellows.—The 
following papers were read :—~Notice of a remarkable land fog 
bank, ‘‘the Larry,” that occurred at Teignmouth on October 9, 
1882, by G. W. Ormerod, M.A., F.M.S. The “Larry” is a 
dense miss of rolling white land fog, and is confined to the 
bottom of the Teign Valley, differing therein from the sea fog 
which rises above the tops of the hills; it appears abeut day- 
break, and has an undulating’ but well-defined upper edge, 
which leaves the higher part of thg hillsides perfectly clear. 
The author gives an account, illustrated by photographs, of the 
remarkable fog bank that occurred at Teignmouth on the 
morning of October 9.—Barometric depressions between the 
Azores and the continent of Europe, by Capt. J. C. de Brito 
Capello, Hon, Mem. M.S. The author gives the tracks of 
several depressions from the Azores to Evftoe, and shows that if 
there had been a telegraphic cable, nearly every one of them 
could have been foretold in England.—Weatber forecasts and 
storm warnings on the coast of South Africa, by Capt. C, M. 
Hepworth, F.M.S.—Note on the reduction of barometric read- 
ings to the gravity of Jatitude 45°, and its effect on secular 
gradients, and the calculated height of the neutral plane of 
pressure in the tropics, by Prof. E. D. Archibald, M.A., 
F.M.S. 


Physical Society, February 24.—Prof. Clifton in the chair. 
—New members; Prof. A: W. Scott, M.A., Mr. F. E. M. 
Page, B.Se.—Mr. Lewis Wright read a paper on the optical 
combinations of crystalline films, and illustrated it by experi- 
ments, He exhibited the beautiful effects of polarisation’ of light 
and the Newtonian retardation by means of plates built up of thin 
mica films and Canada balsam. The wedges thus formed gave 
effects superior to those of the more expensive selenite and 
calcite crystals. The original use of such plates is due to Mr. 
Fox, but Mr. Wright showed many interesting varieties of 
them, including what he termed his ‘optical chromotrope,” 
formed by superposing a concave and % wave-plate on each 
other. Norenberg’s combined mica and selenite plates were also 
shown. Mr. Spottiswoode praised the results very highly, and 
pointed out their value to the teacher and student as showing 
how the effects can be produced step by step. The phenomena 
can be shown by an addition to the ordinary microscope, costing 
some two guineas, as made by Messrs, Swift and Sons,—Mr. 
Braham then gave an experimental demonstration of the 
vorticle theory of the solar system by rotating a drop of castor 
oil and chloroform in water until it threw off other drops as 
planets. - 

EDINBURGH 

Royal Society, February 19.—Mr, A, Forbes Irvine in the 
chair. —Mr, G. Auldjo Jamieson read a long and interesting 
paper on land tenure in Scotland m the olden time, in which 
the author, after describing in detail the varions ancient systems 
and the survivals of them that exist even now in different parts 
ofthe country, strongly deprecate@ the position taken by some 
that a return to the old systems would be beneficial.—Prof, 
Rutherford, in a “paper on the microscopical appearances of 
striped muscular fibre during relaxation and contraction, main- 
tained that the views held generally by physiologists as to which 
is the contractile portion of “Me fibre were quite erroneous. 
A great deal of the inconsistency that seemed to exist was due to 
difference in the appearance of muscular fibre according as it 
was relaxed or contracted; and previous observers had been 
ginable to explain this simply because they had not hit upon 
an <ftectiv method of preserving the fibre in either condi- 
tion. The paper was illustated by enlarged diagrams and by 
microscopical preparations of the fibres in various conditions, 


í BERLIN 

Physiolagical Society, February 9.—Prof. du Bois Rey- 
mond in the chair.—Dr, Walten, who was present as a visitor, 
gave a detailed account of his experiments upon the power of 
hearing in hysterical, hemianzsthetic persons. He has deter-- 
mined the presence of different degrees of deafness, "in cases of 
partial and complete hemizsthesias, in additionsto the manifold 
motor and sensory hyperzsthesias and anesthesias. In,all 
cases anesthesia of the external auditory meatus and ofs the 
membranum tympani existed on the affected side; the lesser 

° : 


-solution of the strength of 0°6 per cent., with which he 


degrees of deafness manifested themselves in the same way that 
senile degfness sets tn, że. in interferedce with the propagation of 
sounds through the cranial bones, while direct hearing by the ear 
was still normal. When higher degree of hysterical deafness was 
present, high tones could not be perceived by the ear. In extreme 
cases deafness is absolute on, the affected side. All degrees of 
uni-lateral hysterical deafness could, like the remainder of the 
manifestations of hemizesthesia, be transferred to the healthy 
s'de through the operation of a powerful magnet. Dr. Walten 
was able to measure: ihe gradual decrease of deafness on the 
affected side and its gradual increase on the healthy side.—Dr. 
Martius, reasoning by analogy from the fact that a frog’s heart 
cannot contract unless it is bathed in a nutritive fluid, from 
which it takes the energy required for its work, has tried to de- 
temine by experiment if other organs, e.g. the brain, require a 
continual supply of a nutritive fluid in order to keep up their - 
activity, He therefore replaced thg blood of frogs by a neutral salt- 
ashed 
out the blood-vessels until the fluid ran off fiee from blood, 
and as clear as water, and he observed: the functions of the 
central nervous system in these frogg (salt-frogs). It was, how- 
ever, foon discovered that all the blood -ha@ not been removed 
from the body by driving salt-solution through once, because, 
when the process was repeated after a few howts’ time, the fluid 
flowed off deeply colcured with blood, and this process had to 
be renewed very frequently before the blood was reduced to a 
minimum. Hence, in the experiments with ‘‘salt-frogs,” the 
brain was supphed by blood that waè ®more and more diluted, 
and it reacted as follows :—After washing out the vessels once 
with salt-solution, the frog behaved like a brainless freg behaves, 
It sat still and did not make any spontaneous movements ; it 
breathed normally, and exhibited the croak-réfex to perfection. 
After the vessels had been washed out twice, the croak-reflex 
had disappeared, and breathing was irregular and intermittent ; 
finally, when the blood was still further diluted, respiration 
entirely ceased and ‘the general reflex-irritability was greatly 
increased, as in frogs whose spinal cord 1s separated from their 
medulla oblongata. ‘The conclusion to be drawn is that the 
brain, as well as the heart, requires the presence of a nutritive 
flud from which it abstracts the energy for its work. The frogs 
that were operated upon recovered perfectly from the first stage 
in a few days’ time, but did not recover from the later stages. 
It is evident that they bore the transfusion of such large’ 
quantities of salt-solution very well, On the other hand, they 
could not be used for experiments upon blood-transfusion, be- 
cause they died even after very moderate transfusions of blood 
from other animals. £ 
' | GÖTTINGEN 

Royal Society of Sciences, December 27, 1882.--On an 
onyx cameo not hitherto known, with a replica of the represent 
tations on the upper and middle layers of the large Paris cameo 
of La Sainte Chapelle, by F. Wie-eler. : 
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THE ZOOLOGICAL STATION IN NAPLES 


HERE are few of those interested in biological 
studies who are not more oy less familiar with the 
history and character of the great international laboratory 
on the shore of the Bay of Naples, which has had so 
profound an influence on the progress of zoology in the 
last nine years; scarcely a volume belonging to recent 
zoological literature, British or foreign, can be taken up, 
but the acknowledgment of indebtedness to the resources 
of the Naples station comes under the eye ; the publica- 
tions of the station are on the shelves of most scientific 
libra@ries; and many accounts of its organisation have 
appeared from time to time in scientific periodicals and 
even in the daily press. But the institution is much too 
interesting a topic of discussion to be easily exhausted ; 
ıt 1s constangly developing and exhibiting new stages of 
existence. There is soon to be added a new department 
that of comparative physiology, the work of which will be 
carried on in a separate laboratory; and on the eve of an 
expansion so considerable, it 1s natural to reflect on the 
work the station has already accomplished, its present 
state of activity, and the probabilities of its future. 

In no branch of zoological science has such rapid and 
important progress been made in recent years as m 
embryology, and the investigations into the development 
of marine forms of all classes by which this progress has 
been chiefly effected, have been in great part the result of 
the special facilities which the resources of the Naples 
station offer for this kind of research. The brilhant 
career of the lamented Francis Balfour was begun while 
he occupied, on the opening of the station m 1874, 
the table rented by Cambridge University, His stay on 
this occasion lasted"from February to June, and re- 
sulted in the publication of his first paper, “On the 
Development of Elasmobranchs,” in the Quarterly 
Journal of Microscopical Science, The material for 
the researches which he continued to catry on at Cam- 
bridge on his return was sent from the station. In 1875 
he again spent some months at Naples, and again 
published“the results of his work in the same Quarterly 
Journal, this time under the title “A Comparison of the 
Early Stages ın the Development of Vertebrates.” The 
following year he did not visit the station, but in 1877 he 
investigated there the spinal nerves of Amphioxus, and 
added “to his work on Elasmobranchian embryology. 
These studies appeared in the Journal of Anatomy and 
Physiology, vols. x. and xi? In the preface to his 
“ Monograph on the Development of Elasmobranchs,”’ 
which, published in 1878, was at once xecognised by all 
biologists as a classical work, Balfour gratefully acknow- 
ledges how much his researches owed to the resources 
of the zoological station and the support of its personnel. 
It is unnecessary to dilate here on the importance of 

- Balfour's work ; the significance of the discoveries which 
he made, such as the openings of the renal organs mto 
the body cavity in Selachians as ın Annelids, the gpiblastic* 
origin of the sympathetic system, the history of the blas- 

“topore in vertebrates, and its relatfon to the medullary 
canal, the head cavities, &c., and ¢he masterly way in 
which he applied the results of his observations to the 
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solution of the great problems of vertebrate morphology, 


have given him a place among those whosg names mark 
epochs ın the progress of science. 

Another English name connected with work in the 
field of vertebrae embryology which does honour to the 
Naples station is that of Mr. Milnes Marshall, who has 
more than once occupied the British Associatio:z table. 
Much of our knowledg= of the development of Salpa, the 
excentric relation of the vertebrates, 1s due to the work in 
the station of Professo-s Salensky and Todaro, 

Molluscan embryology has benefited by the existence 
of the station through the work of Prof. Lankester and 
the Russian embryolegist, Dr. Bobretzky, The former 
cairied on researches in the laboratory in the spring, of 
1874, and obtained many of the important results which 
are embodied in his memoir “On the Development of 
Cephalopoda” (Qf@art Journ, Mic. Sci. vol. xv.), and his 
paper “ On the Develcpment of Mollusca” (Phil. Trans. 
1875). Dr. Bobretzky of Kiev occupied the Russian 
table in 1874, and app-ied the methods of technical his- 
tology to the study of the ova’ of various Gasteropods, 
Nassa, Fusus, &c., and of Loligo and other Cephalopods. - 
His Russian memoir on the latter (Moscow, 1877) con- 
tains the most complete and reliable series of figures we 
have of the anatomy of Cephalopod embryos. 

In the embryology cf sponges, Prof. Oscar Schmidt of 
Strassburg has published the results of important re- 
searches carried on ın the station in the years 1875 and 
1877. Prof. Selenka of Erlangen worked out the develop- 
ment of various Holothuria at the Bavarian table in 1875, 
and: of Echinide in 1879. The work of Dr. Carpenter on 
the development of Antedon (Proc. Roy. Soc. 1876) was 
done at the British Association table, and the contribu. 
tions of Dr. Goette zo the same subject are based’ on 
studies made in_the station in 1875. One of the best 
known of recent studies in development which have pro- 
ceeded from the station is that of Dr. Spengel, on 
Bonellia, published in 1879. : : 

Leaving works ofa strictly embryological character, we 
will mention some əf the principal contributions to 
general morphology, which have taken their origin in the 
station. Prof. Grenacher’s great work on the eyes of 
Arthropods, which fo-ms one of the chief recent additions 
to our knowledge of the class, ıs based on researches 
begun at the Mecklenburg table in 1876, Dr, Hubrecht’s 
researches on Nemertines were carried out at the Dutch 
table. The contributions to and confusions of Molluscan- 
morphology, which we owe to Von Jhering, proceeded 
from work done in ths station, and both are not without 
value in the progress towagds truth. Dr. Spengel’s im- 
portant paper on the “ Geruchsorgan der Mollusken”’ 
(Zeitschr. f. wiss. Zool. Bot. xxxv.), was produced while 
he was a member o? the staff of the institution. The 
remarkable volume of the brothers Hextwig, “ Bie 
Actinien,’’ describing a nervous system still existing in 
the primitive conditicn, was the result of an occupation 
of two of the Germar tables. z 

The honour of the discovery»of Symbiosis in animals 
is shared by two zoologists, who both carried out their 
researches in the station, Mr. Geddes and Dr. Brandt; 
and the studies whict. the latter is still carrying on there 

* . 
have resulted in many other contributions to our know- 
ledge of the Radiolarians, 
x 
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The investigations of Von Koch into the relations of 
the skeleton ia corals, Flemming’s researches on the ova 
‘of Echinoderms, Metschnikoff’s on Orthonectidz, those 
of Dr. Vigelius on the anatomy of Cephalopoda, of Prof. 
Greef on Alciopide, are a few more examples of good 
work, of which some of the credit belongs to the station. 
Since the laboratory was opened more than 200 scientific 
workers have studied at its tables, 

Besides this success which the institution has obtained 
as an international laboratory, it has also produced great 
results by its own individual activity, A vast amount of 
complete and careful work is devoted to the preparation 
of the series of monographs which commenced with the 
Ctenophore of Dr. Chun in 1880. Of these six have 
appeared—four zoological and two botanical—and a large 
number, embracing many important classes of animals, 
are far advanced towards completion? The Planarians, 
by Dr. Lang, will be received with interest on account of 
the discoveries and original views which*his work has 
already produced. The Actiniz are being worked out 
thoroughly, for the first time, by Dr. Andres. The 
Sponges, the Radiolarians, the Copepoda, and the Capi- 
tellidee are also‘at present undergoing a complete study 
in the station, and two of the volumes already announced 
will treat of families of Algz. An enterprise of such 
magnitude has never before been undertaken in the field 
of zoological investigation ; only an organisation of ‘the 
power and resources of the station at Naples could attempt 
it; an organisation which is able to offer to zoologists, of 


energy and zeal, unlimited materialin the living con- | 


dition, unlimited leisure for work, and immunity from all 
distractions save some slight duties connected with the 
routine of the laboratory. 

The other two publications of the station are of a less 
colossal character. The Mittheilungen was begun in 
1879, for the sake of publishing the numerous discoveries 
and new views which result from the work of the staff 
oceupied with the ‘Fauna and Flora,” or from the re- 
searches of those occupying the rented tables. The 
circulation has already reached 400 copies, and the few 
volumes which have appeared constitute a valuable addi- 
tion to the literature of biology. In its pages are 
described the new processes in the ¢echnigue of micro- 


scopical work which have been invented in the station, 


one of which, the method of preparing series of sections, 
devised by Dr. Giestrecht, and now used in every labora~ 
tory in Europe, is an improvement whose importance it 
is impossible to estimate too highly. 

The object of the Zoologischer Jahreshericht was to 
supply a bibliographical rept, which should not only 
give a list of published works but a résumé of the matter 
contained in each, and which should give perfect facilities 
for reference. The latter object is attained by means of 
twb indices-8ne of the names of authors, the other of 
subjects. The English Zoological Record and the report 
of the Archiv fur Naturgeschichte are devoted chiefly 
to systematic zoology ; in the /ahresbericht every publica- 
tion on anatomy, embryofogy,. morphology, or physiology, 
is catalogued and summarised. 

In contrast with the activity exhibited by the station 
in the directions which we have hitherto considered, 
activity whose results are as conspicuous As they are 
impoitant, is the unobtrusive work of the departmest 








presided over by the energetic conservator, Salvatore Lo 
Bianco,—the department for the preservation and distri- 
bution a marine animals. All the material procured by 
the expeditions of the two steam launches, and the 
smaller boats belonging to the station, or by purchase 
from Neapolitan fisheymen, passes first into the control 
of this department. Whatever is needed by the various 
occupants of the work-tables.and by the scientific staff is 
selected and allotted according to applications made from 
day to day. The rest is either pute into the tanks of the 
public aquarium, or preserved. Marvellous “progress has 
been made in the art of preserving delicate and sensitive 
creatures in their naturally extended condition, and inland 
laboratories can be provided with specimens of Alcyonaria, 
Zoantharia, Medusæ, Ctenophora, Annelids; &c., which 
show the form if pot the colour of the living animal, and 
in which all-the organs are in g perfect: condition for 
anatomical and generally even histological study. 

There is scarcely a biological laboratery in -Europe 
which has not had recourse to the preparing department 
of the Naples station in order to procure material for 
investigation or for teaching purggses. An example of 
the work of the department is to be exhibited in the 
approaching International Fisheries Exhibision—a most 
beautiful collection of preparations is now in the station, 
ready to be sent to London. 

In connection with this department arrangements have 
been made with the naval authorities of Germany and 
Italy, by means of which an officer is sent from time to 
time to the station to learn the methods of obtaining and 
treating marine creatures for the epurpose of scientific 
study; so that the cruises of war-ships in remote seas 
may contribute to valuable scientific results when each 
has an officer on board who understands what is of 
zoological interest and how it should be preserved. 

In conclusion it will be of interest to give a few details 
concerning the finances and arrangements of the station, 
The annual income is between 5oow, and 6000/., of which 
1200/. is derived from the public aquarium, 1600/. from the 
rented tables, about 8004 from the sale of the publications, 
including 260 annual subscriptions of sos, each for the 
monographs, 600/7. from the preparation department, and 
1500% is the amount of the German Governmefit subsidy. 

The total number of those in the permanent service of 
the station is thirty-seven, of which eight comprise the 
scientific staff, and the rest are made up by the engineers 
under the direction of Mr. Petersen, the fishermen, and 
the conservator and his assistants. The number of tables 
at present rented is twenty-one, but the station has space 
for thirty. At the beginning only seven tables were taken, 
two each by Prussia, England, and Italy, and one by 
Holland. The §chool of Biology at Cambridge has de- 
rived much support and benefit from its connection with 
the station, and the taking of a table by Oxford would 
probably give to zoological studies there an impetus 
which is much needed. Of the few zoologists which 
Oxford produces, some have already*had recourse to the 
British Association table. It is probable that some one 
>of the many rich institutions in America will soon take a 
table for the use of American zoologists, many of whom, 
imperfectly acquaintéd with „the organisation of the sta- 
tion, and therefore unaware that no table can be occupied 
unless taken either by a corporation or a private indi- 
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vidual for a whole year, have applied for permission to 
work there. Last yea» Mr. Whitman, whose observations 
on the development of Clepsine are well known, received 
this permission under special * @reumstances by the 
courtesy of the staff, and carried out some excellent re- 
searches on Diczemide, which aye published in the last 
number of the Mittheilungen, Recently an increased 
number of similar applications have been received from 
American zoologists. 

In speaking of tha arrangements of the station, the 
perfection of the organisation for the supply of material, 
by means of the dredging and fishing of the gulf, cannot 
be too warmly praised or admire® Except in continuously 
bad weather, the beautiful and wonderful creatures com- 
prising the rich Mediterranean fauna are brought into 
the station in an abundance that is perfectly bewildering 
to a zoologist on his frst visit. The “possession of two 
steam launches,‘the larger of which, the Johannes Miller, 
was given b 
smaller was purchased subsequently, gives to the fishing 
department the facilities for rapid locomotion and trans- 
port, without which such abundance and perfect condition 
of the hving material could not be obtained ; especially 
as some of ,the most fruitful localities are widely sepa- 
rated, and a great many of the creatures, including all 
pelagic forms, are of extreme sensitiveness and delicacy. 

The zoological station, although only nine years have 
passed since its first opening, has become a necessity for 
the progress of zoology; its international character 
enables every country to contribute to its support and 
, share in the benefits Jerived from it; it is a great organi- 
sation by which forces of various kinds are brought 
together to aid in the attainment of one great object, the 
investigation of the facts and phenomena of marine Life 
in allits diversities, and their explanation in accordance 
with the principles of evolution. The progress which is 
brought about by the work actually done in the station is not 
more important thangthe indirect influence it exerts in 
various ways ; its example has produced similar enterprises 
in various parts of the world; the benefit of the experience 
it gains extends to other centres of scientific research, 
and other branches of biology than marine zoology, and 
_ by its ows vitality and its influence on the zoologists who 
study at its tables it has done much to sustain and develop 
the great impulse which the genius of Darwin gave to zoo- 
logy twenty-three years ago. J- T. CUNNINGHAM 





EPPING FOREST 

Th House of Commons divided last Monday after- 

noon upon the Chingford and High Beech 
Railway Bill. An amendment was proposed by Mr. 
Bryce, Chairman of the Commons Preservation So- 
ciety, and was supported by Mr. Thorold Rogers, Sir 
H. J. Selwin-Ibbetson, who framed the Epping Forest 
Act of 1878, Mr. Fowler, Mr. Firth, Mr. T. C. Baring, 
Lord Eustace Cecil, Mr. Ritchie, Mr. James, Mr. Caine, 
and Mr. Waddy. fs a fitting sequel to Mr. Meldola’ s 
paper, which we published last week, the result of the 
division, which was announced amidst cheers, was : Fore 
the second reading, 82; against it, 230 ; majority against 
the Bill, 148. It is to be hoped that this wil] be the last 
attempt to tamper with what Mr. Bryce justly described 
s “a priceless heritage of the people of London.”” 





from encroachment for ever. 


the Berlin Academy in 1877, while the. 








It is inevitable from the growth of our great towns that 
the student of Nature dwelling in their midst must go 
farther and farther afield for the objects of his study. It 
seems, moreover, that our science is at present inadequate 
to prevent the lethal influence of smoke and acrid fumes 
from dealing destruction to vegetation over a wide region 
outside the actual boundaries of these towns. The sani- 
tary necessity of open spaces has been amply demon- 
strated ; but it was noz as a mere open space or people’s 
park that Parliament allowed the Corporation of London 
to acquire Epping Forest in 1878. 

The so-called rights of those who had inclosed the 
Forest, were overriddsn in order that an expanse of 
natural and, in some senses, primeval forest might be 
secured for the benefit of all classes of the public free 
Parliament directed that it 
was to be preserved “in its natural condition as a forest,” 
and conferred upon’a Committee—composed of some 
members of that Corporation which holds the manorial 
rights, together with fcur resident gentlemen as Verderers, 
elected nominally by the commoners—the position of 
Conservators. 

Unfortunately Common Councilmen seem to share the 
popular ignorance as to what constitutes the natural 
aspect of a forest. Many people believe a forest to be a 
large wood or plantation, and the Conservators seem to 
have been mainly actuated by fears lest visitors should 
get their feet wet or find the Forest less amusing than 
other suburban resorts. Draining and roadmaking have 
been their main tasks with a view to maintain the natural 
aspect the Forest wore for centuries, while during the five 
years they have been :n office no attempt has been made 
at reafforesting the now unsightly fallows that the in- 
truders had reduced into an arable condition. Pieces of. 
artificial water have been constructed,-mostly with out- 
lines reminding one of the so-called Round Pond in 
Kensington Gardens ; pleasure-boats have been licensed 
upon them at a rental estimated at over 200/. per annum ; 
free displays of fireworks in connection with a huge 
tavern, shooting-galleries, and steam-roundabouts have 
been authorised as coatributing to a truly ideal forest. 

These steps have of course been taken with the idea. 
that the Conservators had the power to act in the way 
they think best calculated to elevate and refine the work- 
ing-classes; but they are diametrically opposed to the 
spirit of the Act of 1378, which did not aim at establish- 
ing a tea-garden or at pandering to the lowest tastes of 
any class of the community. e 

As 1s seen from Mz. Meldola’s article, the Essex Field 
Club and other scientific spcieties have more than once 
protested against suzh mismanagement ; but the Con- 
servators had not yet filled up the full measure of their 
iniquities. They must promote a railway, it not a tram- 
way as well. 

English public opinion is beginning to awaken to the 
idea that we have now almost as many railways as are 
required for any purposes but providing fees for directors 
and engineers and feeding the, jealouSies of rival com- 
panies. In the present session of Parliament the railway 
companies have evinced in the Bills they are promoting a 
partiality for common land that would be remarkable 
were not tHe reason for it sufficiently obvious. Common 
fgnd can be had cheep; for it is everybody’s business to 


456 


NATURE 


ee [March 15, 1883 





oppose its spoliation, and everybody’s business is prover- 
bially nobody’s. It ıs to be hoped, however, that the 
knell of these schemes was sounded on Monday last, 
when the House of Commons, on the motion of leading 
men of both parties, rejected the Chingford and High 
Beech Extension Bill, promoted by the Corporation and 
the Gfeat Eastern Railway, by an overwhelming majority. 

The House was fully aware that the line then proposed 
by Sir Thomas Chambers and Lord Claud Hamilton was 
only the first section of a longer one which would ultimately 
surround the Forest, and that it was intended to serve at 
first mainly as a feeder to another large ‘tavern All 
lovers of nature will rejoice that the collecting ground of 
Edward Forster, the Doubledays, and thousands of 
London naturalists less known to fame, has been rescued 
from destruction. 

Authorities inform us that lopping and smoke have 
reduced the number of lichens and insects even during 
the last twenty years, and Conservatorial Uraining may 
have a similar effect upon other groups of organisms, so 
that the help of a railway in the work of devastation is 
certainly not required. 


It is to be hoped that the verdict of Parliament will- 


show the Conservators that forest management has a 
scientific basis and that their powers are not unlimited. 
It is equally desirable that the public interested‘in the 
Forest will form some organisation for its protection from 
encroachment and mismanagement in the future, so as to 
relieve a scientific body such as the Essex Field Club, 
which has borne the chief labour of opposition, from a 
task which, from its political and litigious character, 
must necessarily be uncongenial. 

i G. S. BOULGER 


PERRY'S “PRACTICAL MECHANICS” 
Practical Mechanics. By John Perry, M.E. (London: 
Cassell, Petter, and Galpin, 1883.) 

Ta book is one of a series of manuals now being 

published by Messrs. Cassell and Co., intended for 
the use of technical students, and claims, to quote the 
preface, “to put before non-mathematical readers a 
method of studying mechanics,’ which, if carefully fol- 
lowed, will supply “a mental training of a kind not 
inferior to that the belief in which retains in our schools 
the study of ancient classics and Euchd, ZLA principal 
feature of the method consists in “ proving” the various 
formulæ of mech&nics by quantitative experiments. Of 
these many are described in the book, several of which, 
such as those relating to torgipn and other stresses, &c., 
are carried on in many physical laboratories, and belong 
rather to physics than to mechanics. Another feature of 
the method more novel than the last is the gathering 
together of.» few of the definitions and elementary 
theorems of mechanics, such as the parallelogram of 
forces, in a chapter at the end of the book called a 
glossary. Even then no formal proofs are given, probably 
because they are unnecessary, since on p. 2 we are told 
that the reader “ cannot know the parallelogram of forces 
till he has proved the truth of the law half a dozen times 
experimentally with his own bands.” 
This kind of proof is very different from the evidence 
usually tendered for the fundamental laws of mechania§, 








but we must not forget the ¢lass of readers, entirely dif- 
ferent as they seem to be from any we have ever encoun- 
tered, for whom the bogk is intended. We are reminded 
of this on p. vii., when we are told that “the standpoint 
of an experienced workman in the nineteenth century is 
very different from that of an Alexandrian philosopher or 
of an English schoolboy, and many men who energetically 
begin the study of Euclid give it up after a year or two in 
disgust, because at the end they have only arrived at 
results which they knew experimentally long ago.” 

Thus the empire of the Greeks in geometry must give- 
place to the supremacy of the intelligence of the working 
man, and even Euclid® himself must fall from his high 
estate to be compared’ and cgntrasted with the modern 
schoolboy. But this latest born of time apparently «pos- 
sesses even higher powers. If made “to work in wood 
and metal,” “to gain experience jn the use of machines 
and use drawing instruments and scales,” he will arrive 
at a condition in which “he may regard the 47th proposi- 
tion of the First Book of Euclid as axiomatic,” and “he 
may think the important propositions in the Sixth Book 
as easy to believe in as those in thg First.” Truly here at 
last has been found in geometry a royal road. But when 
Prof. Perry has raised our opinion of the mgdern school- 
boy and working man to this high emingnce we feel a 
rude shock on reading the second page of the book, when 
we discover that these rarely gifted, ideal beings, so 
favoured of the gods in geometry, may perhaps not be 
able to apply to a practical example a simple algebraical 
rule. 

In reading the book, especially in its earlier chapters, 
we are struck by the want of logical arrangement and of 
strictness in the definitions, by the frequent use of terms 
which have not been previously defined, or not adequately 
defined, and of writing so careless in its style as frequently 
to become unintelligible. The theory of friction, in the 
limited extent to which alone it is given, is inserted piece- 
meal into parts of the two first ¢ehapters and into the 
glossary, and the ordinary laws are not explicitly given 
until nearly the end of the book, but in their place we 
have the loose statements, “friction is proportional to 
load,” and “friction is a passive force, “which always 
helps the weaker to produce a balance.” TheEnglish of 
the last sentence is as curious in character as that of one 
on p. 13, “This rubbing is a very slow motion.” 

The doctrine of the conservation of energy or of the 
coriversion oi energy into heat is nowhere explicitly given, 
although the theory is assumed in numerous applications. 
Can it be that the modern schoolboy, duly equipped, is 
able not only to surpass Pythagoras by regarding the 
47th proposition of Euclid as axiomatic, but that he has 
come to view the great physical theory as equally self- 
evident? It must be so; otherwise, having only been 
told of energy as the equivalent of mechanical work (p. 
5), he.would not understand the meaning of the obscure 
sentence—“ Every experiment we can make shows that 
energy is indestructible, and con&equently, if I give 
energy to a machine, and find that none remains in it, it 

*must all have been given out by the machine.” 

We find the leading laws of hydrostatics inserted in a 
paragraph qn water,*which is included in the chapter on 
materials, fifty pages after the uniform transmission of 
fluid pressure has been assumed in the article on the 
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hydraulic press, and we are told (ote, p. 75) that a cubic 
foot of water possesses, “‘in virtue of thé steadiness of the 
motion, pressure or potential engrgy,” &c. On p. 74 
“total pressure” is used for resultant pressure. Nowhere 
throughout the book is the theory of the centre of gravity 
given, or the name even defined, yet the author --to the 
chagrin of any student who believes it—does not hesitate 
on p. 142 to preface with the words “it is evident”? an 
application o he usual formule defining the position of 


the centre of gravity to the case in hand. The term | 


“radius ofeg ration” is used on p. 144, but not defined 
until p. 196. The statement that “velocity is the speed 
with which a body moves ” reminds one of Lord Palmer- 
ston’s definition of an archdeacon, and we wonder what 
kind ef notion will be gained of the motion of a body in a 
curve by any one who is told in a definition of centrifugal 
force that, “if a body isgompelled to move in a curved 
path, it exerts a force directed outwards from the centre.” 
We have also ghe following as a definition of the pitch 
circle :—“ Two spur wheels enter some distance into one 
another, and the circle on one which touches a circle on 
the other, the diametetsgf these circles being proportional 
to the numbers of teeth on the wheels, is called the pitch 


circle.” Couldseven the common sense of high quality, pos-- 


tulated of the readers of the book, enable them to select, 
from the infinite number of pairs of circles satisfying the 
above conditions, those which represent the pitch circles 
required? 

In the rule for the differential pulley block we are sur- 
prised to find that the movable pulley nses through the 
whole, instead of half»the difference of the amounts of 
rope uncoiled from the two pulleys in the upper block. 

~On p. 30 it is said :—‘‘In the study of the motion of a 
slide valve it is much too usual to assume that the piston’s 
motion is what is shown in Fig. 18 as pure harmonic 
motion.” 
tion we have already received on the-previous page that 
Fig. 18 (a skeleton drawing of a crank and connecting 
-rod) does not represent pure (why not “‘simple?”) har- 
monic motion except when the connecting rd is infinitely 
long ? 

In the rule which is inserted on p. 46 to find M, 
the constan? should be twice that given, or about 59,500. 
On p. 64 our powers of comprehension are baffled in 
endeavouring to attach a meaning to the assurance that 
“so foot-pounds is the total energy stored up in the wire 
in the shape of a strain.’ (The italics are ours.) In the 
rule given in Art. 192—we presume for perfectly elastic 
bodies—the momentum communicated from the one body 
to the other is just twice that stated. 

We are told (p. 193) that the motion of a point in the 
balance of a watch is very nearly pure harmonic, if we 
suppose the paint to moye in a straight line instead of a 
circle, but we confess that the advantage of so describing 
the motion is not apparent, nor should we be disposed to 
call the-friction in a twisted wire fluid friction (p. 199) 
because the friction inthis case, as in that of fluids moving 
slowly, is proportional to the velocity. : 

The long array of mistakes given above, which py no 
means exhausts our list, forms a very, serious accusation 
against the author. 

His book has much disappointede us, for although 
some of the chapters, such as those on shear and 
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twist, beams, graphical statics, and spiral springs, treat 
in a simple manner subjects which in parts present some 
difficulty, yet the defects to which we have alluded are 
far too grave to be compensated by any excellence in 
particular parts of the work. In the earlier chapters 
especially, the author has failed in the fundamental ex- 
cellences of book-writing, in logical arrangemen? and 
clearness and exactness of expression, in just those quali- 
ties in fact in which he would have been most successful 
if he had aimed at writing more from “the standpoint 
of an Alexandrian philosopher.” J. F. MAIN 





OUR BOOK SHELF 


Der Norske nord-hass-expedition, 1876-1878. VIII. Zoo- 


I. Buccinide, ved Herman Friele. 


log, Mollusca. 
4to. (Christiania : Grön- 


Med 6 plancher g I kart. 
dahl and Sons, 1882.) 


I HAVE already, in the Annals and Magazine of Natural 
History for this‘nonth, given some account of the scientific 
expeditions which were made by the Norwegian Govern- 
ment during the years 1876, 1877, and 1878, to explore the 
sea-bed lying between the coasts of Western and Upper 
Norway and Iceland, Jan Mayen, and Spitzbergen ; and ` 
I also noticed the series of publications which embody 
the result of these expeditions, including the present 
volume. I now propose to say a few more words on the 
subject of Herr Friele’s work. 

The great family of Buccinum, which is treated in it, 
is most perplexing in a taxonomical point of view; and 
its generic type, Buccinum undatum,is so unusually prolific 
and abundant, and consequently so variable, that no two 
conchologists agree as to the number of species belonging 
to it. In a short paper of mine on the northern species of 
Buccinum, which appeared in the Arnals for December 
1880, I ventured to consider as varieties of that species and 
of B. grenlandicum (which is probably also a variety of 
the polymorphous B. undatum) no fewer than 25 other so- 
called species. Such amalgamation will doubtless not be 
admitted by many conchologists ; but the examination and 
careful comparison of an immense number of specimens 
from all parts of the North Atlantic which have fallen 
under my examination, warrant me in forming the above 
opinion. If we were to substitute the German word 
“ gestelt” or form for species, subspecies, and varieties, 
it might perhaps be a more safe and convenient mode of. 
definition ; but naturalists are not yet prepared to change- 
the time-honoured system of Linnean and Lamarckian-~ 
classification. 

Herr Friele’s work and the other publications to 
which I have referred are written in excellent English, 
as well asin his native Mnguage. The‘ descriptions of” 
new species are in Latin, which is scarcely so well 
adapted as Englısh or French for the’ terminology of 
natural history at the present time ; although his descrip- 
tions are far superior to the barbarous if not illiterate 
productions of Reeve and $6me other modern concha~ 
logists, The distinctive characters of new species are. 
for the most part given in the same order, so that the- 
description of one species can be more easily compared. 
with that of a congener. This is an importamt,and nearly 
indispensable desideratum. One new genus (Jumala) is- 
proposed, having Fusus Turtoni for its type; and it 
appears to be based on Prof. G. O. Sars’s description of 
the odontophore or dentition. Ten species are also for 
the first time described and figured, viz. one of Jumala, 
seven of Neptunea, and two of Buccinum. 
I must-disagree with my friend the author as to the 
number ef genera (six) mto which he has divided the 
northern spees of Buccintde. I should be disposed to 
attach more value to the operculum than to the odonto- 
phare as a generic character. Nor can I accept all his 
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new species. The species which he considers my Fusus 
curtus is vesy different from the F. Sabini of Gray, or 
the F. fogatus and F. Pfafi of Mérch (all enumerated by 
Friele as synonyms); and I regard the last-named three 
species as the F. ebur of Mirch and not as my F. Sarsi. 
However, notwithstanding any trifling errors, if they be 
errors, the work of Herr Friele is not only admirable and 
valuable, but is imbued with that scientific merit and 
modesty which are peculiar to our fellé6w-workers in 
Scandinavia; and we shall look forward with great 
interest to the continuation of his papers on the Mollusca 
of the Norwegian North-Sea Expedition. 
‘J. GWYN JEFFREYS 


Lables for the Use of Students.and Beginners in Vegetable 
Histology. By D. P. Penhallow, B.S., late Professor 

- of Chemistry and Botany in the Imperial College of 
Agriculture, Japan. (Boston, 1882.) 


THIS little work by no means meats the expectations 
which its title arouses. The author states, indeed, in his 
preface that the scope of the work is purposely limited, 
but the limits are so narrow that the work ‘will not be of 
much use to the student who has a competent teacher, 
and it will not be of any use to the beginner who is 
attempting the study of vegetable histology by himself. 
The book deals simply with the micro-chemistry of 
plants ; the reagents are enumerated, as are also the 
various substances to be met with in the cells, but no 
attempt is made to give an account of the mode of appli- 
cation of the reagents for the detection of the substances, 
and in certain important cases (the chloriodide of zinc, 
for example) the-mode of preparation of the reagent is 
not given. Nota word is said about imbedding, nor is 
any mention made of staining. The general mode of 
treatment of the subject is thoroughly unpractical. For 
example, silica is said to appear in plants “as a trans- 
parent deposit” ; but every histologist knows that the 
silica in a cell-wall can only be made evident by incine- 
rating with nitric acid. wid 

The priority which the author claims can hardly be 
ranted in view of the fact that Poulsen's valuable 
‘Microchemie” has been in the hands of European 
histologists for several years. The selection of litera- 
ture given atthe end also betrays the authors want 
of acquaintance with his subject, inasmuch as no men- 
tion is made of such important works as Dippel’s 
“ Mikroskop” and De Bary’s “Vergleichende Ana- 
tomie.” 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. — 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containjag interesting and novel facts.) 


The Matter of Space 


In his paper on "The Matter of Space,” in NATURE, 
vol, xxvii. p. 349, Mr. Charles Morris has given us an excellent 
exposition, ami, as I believe, in general a perfectly correct one, 
of the fundamental laws and properties of matter and motion, 
But as I have for some time been mvestigating the views which 
he describe» with exactly the results and con-equences at which 
he has arrived (excgpting only in one material difference to which 
I will presently return),ea little outline of the mathematical 
form which I found that the discussion of the subject could, 
receive, and to which it was accordingly submitted in my examina- 
tions of its scope and contours, will aid readers of Mr. Morris's 
paper, perhaps, in attaching clear ideas to some of the ex- 
pressions which he uses, and in thereby discussing®and estimating 
very easily and fairly the positive truth, in general, or ina few 
points, of the paper’s considerations, the just degree of relialflity. 


at all events, which the marvellous maze of internetted motions 
possesses, which he has most tersely aud graphically, and at least 
m the main, as it appears to me, correctly and truthfully 
described. hg 

Angular momentum,"or (for a particle of unit mass) the rate 
of description of sectorial areas, is, like actual energy, a quantity 
of two dimensions in space ; “it is in fact the vector-product of 
(or the quadrilateral area between) the two radii of the particle’s 
orbit and hodograph. Tractive momentum, or thé product of the 
unit-particle’s radius-vector and the resolved part of the particle’s 
velocity along (instead of across) the radius-vector, is equally a 
quadratic product (but differently estimated) of the two foregoing 
orbit and hodograph radii. It isnot the rate $f description of 
an area, like angular momentum, but the time-rate of the square 
on the orbit-radius. The time-rates of each of these momenta 
are similar tc them in spac#-relation, and are respectively angular 
moment or twirl (of a force-couple) and tractive moment -or 
wrest (of a motor-couple). But ifa small step of angle is the 
ratio of a cizcular-are step (or of a small step along its tafigent) 
to the circle’s radius, this being numerical, a twirl’s work through 
this small step of angle is similar in space-relation to the twirl 
itself and to its time-effect, or angulé? momeatum, 

The same similitude in space-relation will exist between a 
wrest, or motor-couple, and its time-effect (or tragive momentum), 
and its small step of work, if, in imitation of the practice for a 
twirl’s or force-couple’s action, a wrest’s space-step is defined to 
be the ratio of the particle’s step along the radius to the orbit- 
radius. This counterpart of angle-step may be called a traction- 
step; and it is the small percentage of elongation which the 
radius undergoes, If this construction is assumgd, there ensues 
from it a close, and evidently significant, analogy between the 
time-rate of orbit-radius square (which denotes ®t once, in space- 
relation, a #ofor-couple and its time- and space-effects) and the 
hodograph-radius square (which expresses simultaneously in space- 
relation a force-couple and its time- and space-effects). Although 
the square of the hodograph-radius signifies the square of the 
material point’s velocity, or its directed actual energy, I conceive 
that the square of the orbit-radius represents a square of un- 
directed velocity, or an undirected energy of ‘‘higgledy piggledy ” 
motion of the material point; and its time-rate is a horse-power. 
of the points quaquaversal, or undirected actual energy. 
Viewed in this light, twirls or force-couples and their time- and 
space-effects are all graphically synonymous with actual directed 
energy ; but wrests or motor-couples and /ey time- and space- 
effects are all graphically synonymous with orse-power of un- 
directed actual energy. For these latter quantities Mr. Morris 
uses indifferently the various words, ‘‘momentum,” ‘‘heat mo- 
mentum,” ‘‘heat velocity,” .“‘heat,@ “motor energy,” ‘heat 
energy,” ‘‘heat vibration,” ‘centrifugal energy,” and “centrifugal 
or motor vigour,’ of a moving point ; but while they are all, as he 
rightly opines, convertible quantities in their relation to graphic 
space, yet the theory of force-couples with which (mutato nomine) 
they are equally convertible in the same space, teaches us that 
a twirl-groud falls mechanically, according to its asypciation with 
time and angle, into three distinct divisions, of an action (the 
couple) and its time- and space-effects (angular momentum and 
accumulated work). It is so also with the motor-couple’s graphic- 
space measure, “vigour.” In proper combinations with time 
and traction-ratio! it becomes either an action or a kind of 
momentum or a form of work. But in discussing these new’ 
quantities’ properties two maxims of construction and interpreta- 
tion must be kept constantly in view. 

In the first place, we must pot expect a motor-couple (although 
it tends to alter @) which endows a point with undirected horse- 
power, to tend to lengthen or shorten the point’s radius-vector $x 
the same way thas a force would do. If by their actions motor- 
couples can iz any way oppose the action ofa force or force-couple, 
it must be, not by exerting force themselves, but by giving rise 
to force where they act. Now motor-couples can no more act 
intelligibly upon a single paint (to range a radius’s extremities to- 
wards or from each other) than a force-couple can (to turn a 
radius’s two ends round each other). Hence motor-couples must 
produce force in a material point in virtue of the point’s being an 
aggregation of material points, or in other words the appearance 
of forcg is a sign of the compositeness of the material point upon 
which it acts. Zer contra, forces can produce force-couples, or 
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with Rankine’s “thermodynamic function” (for which he uses the same 


symbol, 9) usually termed “entropy ” in works on thermodynamics. 
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if properly combined can balance them, on a collection of 
material points, if certain, internal conditiops (always including 
conservation of force-effects and conservation of twirlẹffects) of 
the component points’ mutual force apd couple-actions on each 
other, which we call certain static relations of the system, are 
fulfilled ; and then we lave forces on such an aggregation either 
giving rise to or holding m check force-couples acting on it. 
But no combination of force-couples,eon the other hand, can 
either produce in the system, or resist in it, the action of a 
single force. 

Now as a motor-couple and its parts exert time-flow of one 
form of energy, they differ ftom a force couple and its parts in 
the same way ethat the8e differ from uniform rotation and 
translation ;,and as it happens that while rotations can combine > 
on a system to produce translation, and not the opposite 
arrangement, and just the reverse o§ this relation prevails in 
force-couples and their forces, so we may infer that ina system 


of connected points motor-cguples would have the opposite | 


propesty to force-couples, and in combination together on the 
system, instead of -being produced by, they would either wholly 
or partially produce, a form of resultant of the nature of a motar- 
couple pat. This kind ofyesultant, too, will exert a tendency 
on the system as a Whole, with equal and similar intensity at all 
its points. Such a combination of motor-couples on a body, 
therefore, will irgeneral communicate to it by their conjunction, 
not horse-power of undirected actual energy in the same manner 
as a single couple would, but some or no resultant couple- 
part, and some or no resultant couple, just as a set of forces, 
(or rotations) applied to = body may yield a mixed resultant of a 
force and couple (or of a rotation and translation), the couple in 
one case and the translation in the other both taking effect upon 
the body as a whgle, since each is quite devoid of any particular 
point of application in the body, This property, which we may 
reasonably assign to motor-couples, of furnishing in combinations 
on a group of material points a dual resultant in general, and the 
condition that they exert singly a time-flow of undirected energy, 
are together the first maxim to be kept in view in discussing 
their effects ; for the double-recultant’s nature, of a congregation 
of motor-couples, in general resembles that of a screw’s motion, 
wh'ch is partly translative along and partly rotative round a 
polar axis, Along a given line through the system therefore this 
resultant acts jointly, partly as a wrest, or residual motor-couple, 
and partly as a couple-half, of whose nature and effects no 
attempt, in what precedes, has yet been made to give an 
explanation, 

Although such views as these of matter and motion largely 
invite investigation, it is rather their conformity to observatian 
and to such slender mathematical evidence as is derivable from 
fhan any rigid demonstration of their 
validity which has led me to put faith in them. Where time 
and entropy (which linear dilatation is above Surmised to he) 
clasp and bind undirected energy in new ties of Space, so 
singularly like but yet distinct from the well-known ones which 
regulate the transformations of directed energy, intrusion into the 
mathematica@avenues of the problem is almost warded off by the 
obduracy of the new inquiry, and only scattei ed fields of cultivation, 
occurring ever and again along his road, assure the venturesome 
wanderer in the new tract that the course before him still always 
lies in habitable regions. 

It would be presumptuous therefore to insist, until the 
mathematical field has been thoroughly explored, upon a 
preference of one view or hypothesis of motor-actions, as 
decidedly superior to another; but adopting, as Mr, Morris does, 
the opinion that the effects of motdt-actions are conserved, and 
adding to this an assumption that in groups of points subjected 
to them the mutual conservation may not be (as it alwaysis among 
the mechanical connecting forces of every piece of ponderable 
matter) perfect and complete in the system by itself, wethozt 
reckoning on to it one other external point, then a material 
simplification of the views unfolded in his paper would, I believe, 
be introduced, by adopting a different hypothesis from that which 
Mr. Morris advances of tye nature of the ether as an eaceedingly 
attenuated form or ‘fourth state” of gross‘ gravitating” (ar 
ponderable) matter. ` 

If Nature's course could be retraced to the beginning of time, 
we may suppose in that gouffre of antiquity ether to have bêen dif- 
ferentiated from gross matter in this way, that whereas internal 
conservation of motor-effects suffices to weld a groupeof material 
points into a resultant yielding system, then, go limits of smallness 


being imposed upon the group, it is allowable to define a point | 
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(in the language of graphic space) of gross or ponderable 
“gravitating” matter as an originally differentiated mass of 
aerilian points, upon which the dual resultant of the conjoined 
motor-couples on the aeri_ian points will take effect. A part of 


this resultant is a couple-half, about which we know nothing; - 


- and we may reasonably suppose it to be attractive and repulsive 


force ‘acting on the baric Doint. The other part of the, resultant 
is an unbalanced motor-couple, only susceptible of consegvation 
as to its effects by ar equal and opposite one in some other 
similar mass or aérilian assemblage. A certain integrity can, I 
conceive, be imparted to this first hoard of scaffolding of the new 
theory’s construction, by locating the conserving couples, of which 
the motor-couples supposed to be aboriginally welded together 
are the counter-equivalents, not in a single, but partly in one, and 
partly in another, set of free-moving aerilian points in such a way 
that, while the resultant motor-coup/e is balanced by the first set, 
the force-resultant of the massed couples’ combination, will be 
balanced ¢hrough a counter-equivalent force-resultant in another 
mass-point dy the free motor-couples of the other aerilian set. 
The residue of this set’s couples will be occupied in opposing 
the unbalanced couplg-residue of the couples massed together 
in the second baric point, while these couples’ transmittent force- 
resultant will be opposed Jy the still uncompensated portion of 
the motor-couples acting on the first free-moving set. Perfect 
compensation of the two dual resultants cannot then take place 
under these conditions, without exact counter-equivalence of the 
half-couple (or force-) restItants, and therefore also exact counter- 
equivalence in their native state between the two groups of 
motor-couples acting on the two free aenlian sets; at least, if 
we assume massed and moored aerian points to have been 
all originally-endowed in pairs with equal counter-couples, and 


if thew modes of collection into mass-points and of producing’ 


force-resultants were aborigmally all alike. 

In our present undeveloped knowledge of the mathematical 
properties of tractive or niotor-couples, and of their random- 
energy horse-powers’ geometrical relations to the common 
mechanical modes of exertion of directed energy in forces and 
couples, it would be premature and vain to speculate as Mr. 
Morris does, I believe too boldly and fearlessly, in his paper, 
upon Nature’s established order of progressive collection of baric 
points into “spheres,” or into the atoms and molecules which 
further build up atmospheres, suns, planets, and all ponderable 
bodies. My views diverge here from his in, at least, one salient 
point, that the ether (as we must still in sober science term his 
‘‘interspheral matter”) is held, in his opinion, to be ponderable 
or ‘‘ gravitating,” and to be endowed with a vigour of motion 
which exempts it from yielding to its vigour of gravitation. By 
thus identifying ‘interspheral matter’s” or the ether’s particles 
with those of matter ‘‘ employing its motion secondarily about 
new centres of gravity” (of really gravitating or ponderable 
“spheres ”}, the way is barred at once of explaining the 
ultimate sources of attrac’ive and 1epulsive force by exercises of 
motor ‘‘vigour,” But Zurther than this we must evidently 
abandon definitely all reasonable hope of constructing out of 
particles’ ‘‘ incessant leaps in nodes of an interminable network 
of motions, affecting in Icng motor lines myriads of interspheral 
particles,” ony intelligible framework of the important laws of 
radiation, magnetism, and electricity which we know that a clear 
comprehension of the ‘‘int@rspheral” ether’s real constitution 
would immediately unfold to us, if its real nature and that of 
its relations to ponderable matter were rightly understood. In 
the form therefore in which Mr. Morris’s theory presents itself to 
us, it fails completely (by only the slightest pcssible illusion, as 
I venture to submit, in the choe of its principal hypothesis) in 
attaining the admirably well pursued and well nigh compassed 
object of its otherwise exhaustively clear and excellently 
propounded arguments and demonstrations, y 

In the view which 1 bave here advanced, massed assemblages 
of aerilian points ‘form irrevocably the poits*ef gross of 
ponderable matter, while an equal number of moored points, 
inseparably connected two and two with the former ones, form 
bound ¢erilian assemblages equally untransformable and form- 
ing active individual parts of the unchanging ether.- That tke 
latter points, unlike thosz of the massed group, may rove at 
darge in graphic space, do2s not preclude them from all occupy- 
ing a common point in another space domain, just as a number of 
balloons may be all at one height, whatever the courses of their 
tracks upon a pap may be, Nor, again, does an encounter of 
two balloons’ courses on amap necessarily entail collision between 
the two balloons, since ct the time they may be at different 
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heights. It is thus quite conceivable that, in a scale of space 
foreign to our graphic measures, the free roving aérilian set may 
all occupy a common place in this foreign scale of space, and 
that a massed and a moored aènlian point may have-the same 
position in graphic space without impinging on each other, as 
such points are not at the time at one and the same place 
in the foreign space. The moored or bound ether.may thus 
traverse the space occupied by the massed ether of gross 
matter without mutual interference ; but, whether superposed or 
not in ordinary space, the pair of ether sets which compensate 
resultant actions of two gross-clustered sets of a pair of points 
of baric matter, will form, however they may mingle graphic- 
ally, two orbs of ether exerting each (corporately) exactly 
counter-equal free-orb couples, . 

If for example the baric points } B’ are urged towards each 
other with a ponderomotive force or flow of ordinary baric 
momentum F} by the motor actions on them of two ether-orbs 
A, A,’ in counter equal intensities, force-momentum only will be 





transferred from A, to A;’; while the tractive momentum (or as 
we may presume, the heat-energy) accompanying it will only be 
transferred from A, to B, and a similar transfer of thermal energy 
or tractive-emomentum will at the same tıme take place from 
B' to Ay’. ~ 

Should it, in the next place, be required to oppose the action F} 
by an equal counter-force Fẹ a pair of ether-orbs A, Ay must be 
superadded to those already urging B and B,’, so as to urge them 
in the opposite direction. It will be seen from the figure that 
the total effect of this and of the previous orb-pair’s actions will 
simply be that the pair of ether-orbs connected with B will 
transmit motor energy from one to the other (from A, to Ag), and 
the other ether-pair will also transfer an equal amount of energy 
contrariwise from one orb to the other, without any leakage of 
ordinary momentum occurring at B and B,’, by the neutralised 
action, into the channel B 8’, 

Newcastle-on-Tyne, February 10 


(To be continued.) 


A. S. HERSCHEL 





Terrestrial Radiation and Prof. Tyndall’s Observations 


In NATURE, vol. xxvii. p. 377, I see a notice on Prof. 
Tyndall's observations on terrestrial radiation, with the author's. 
concluding remarks, that meteorologists should not be offended 
by his saying that from outsiders equipped with the necessary 
physical knowledge they may expect valuable aid towards intro- 
ducing order and causality among their observations. May I he 
permitted to state that Prof. Tyndall will give no offence, at 
least to the meteorologists whose works are advancing this 
science at the present time. . : 

Prof. Tyndall tries to prove by his observations the extreme 
importance of vapeur of water as a check to terrestrial radia- 
tion, and he mentions the much greater difference between a 
thermometer in the air four feet from the ground and another on 
cotton wool on a morning whenenow was lying on the ground 
than on other nights, equally clear, but with higher tempera- 
tures of the air and no snow. Now it is well known that, part 
passu, a surface of snow will be colder than a surface without, 
because (1) snow is an excellent radiator ; (2) because, as a very 
ad conducip#, it shelters the surface from the influence of the 
higher temperature of the soil, In the observation on December 
10, the thermometer on cotton wool was so cold because it was 
under the influence of the cold radiated by the snow, and besides 
immersed, so to,.say, in the coldest stratum of air near the 
ground, Tomy mind, the manner in which the observation was 
conducted does not prove what Prof. Tyndall advances. To, 
isolate, so to say, the influence on-radiation of the atmosphere 
itself, he should bave placed, between two poles, at some feet 
above the ground, a plank, and on it his cotton wool"and ther- 
mometer. No doubt that this thermometer, ixflated from the 
snow, should have shown a higher temperature than his thermo- 
meter placed on the surface on cotton wool. ® 





Prof, Tyndall lays great stress on the fact that the difference 
between the temperature in the air and on the ground was less in 
clear nights with a higher temperature and greater quantity‘of 
vapour of water in the ais, and sees in this a confirmation of his’ 
opinion on the great influence of vapour of water in checking 
radiation. I do also see in this the influence of vapour of water, 
but not of its absolute quantity, but of relative humidity, Once 
the dew-point is attained, the cooling of the thermometer on the 
ground is arrested. The whole question between Prof. Tyndall 
and many physicists and meteorologists is this: nobody negates 
the influence of vapour of water on terrestrial radiation, but Prof. 
Tyndall ascribes this influence to vappur in the gaseous state, 
while his opponents hold the opinion that in this state vapour of 
water has a diathermacy scarcely different from dry air, while, 
condensed in small ice crystals or water droplets, it really inter- 
poses a very efficient screfn to terrestrial radiation, even if, which 
sometimes is the case, it is perfectly transparent to light, że. 
invisible to our eye. Another influence of water on terrestrial 
radiation is admiited by all: that is, that of the latent heat*in the 
deposition of dew and hoar frost. : 

If we wish to make meteorological observations bearing on 
the question, the following modus oftranai ahould be adopted ; 
(1) observations should be made in climates where, with a ten- 
sion of vapour greater than that which obtaigs in England in 
winter, the relative humidity 1s yet so small that there is no dew 
on clear nights, or at least it appears rather late; (2) three ther- 
mometers placed on cotton wool, but at different heights above 
the ground should be observed, say omeson the ground, and the 
others at heights, say from 10-100 feet above. Sa 

If Prof. Tyndall’s views are right, the highest of the ther- 
mometers should show by far the lowest temperature, as it 
is not screened from radiation by the vapour of water dif- 
fused in the lowest stratum of air. I think every meteoro- 
logist will express the opinion that there will be scarcely 
a difference in -this case. As to the observations in dif- 
ferent climates, those made where the relative humidity is low 
should vive no greater difference between the thermometer in 
the air and on the wool than the observations in England on 
clear nights, with the same vapour teysion, if, Prof, ‘lyndall’s 
hypothesis be admi:ted. I think we have already many observa- 
tions which prove that, with vapour-tensions much above o/*181 
(or 4'6 mm.), z.e. above that of saturation at, 32° F., terrestrial 
radiation is very great, if only the sky is clear and the relative 
humidity small. No doubt the decrease of the temperature of 
the aw from the midday maximum to the. night minimum is 
caused by terrestrial radiation. I give some figures from the 
observations at Biskra, in the Algerian Sahara? 


‘ e 7 
ee oF Mean Tension of, Relative Amount - 
7 beef min, temperature. vapour, humidity. of cloud. 
January ... 254 «.. 568 ... o264 e Gr... 1°6 
August 392 e 896 0557 oe 40 «, 08 
October ... 356 ... 684 ... 07432 e 58 u 09 


In an arid climate in low latitude the non-peric€lic variations 
are but small, and the difference between the maxima and minima 
is very near to the daily range of temperature. As the amount 
of cloud is very small in all three months taken here, the con- 
ditions for terrestrial radiation are very favourable, If vapour 
of water in the gaseous state impeded terrestrial radiation so 
much as stated by Prof. Tyndall, we should expect to find the 
daily range smaller in August than in January, on account of the 
double amount of vapour in the air, The reverse is the case, 
the daily range Lemg by 14° greater in August thanin January, 
Has anybody observed a daily range of 39°2 in England, be the 
amount of cloud and the vapour-tension ever so small ? 

J must add that in all observations bearing on terrestrial radia- 
tion we must not forget that other substances besides water in its 
three states may interpose a screen to radiation, I mean espe- 
cially dust and smoke of all kinds. Now far from large cities, 
there are many reasons why in winter, especially when the 
ground is covered with snow, the air wjll hold less of these im- 
purities than in summer, as in winter there are no fires of forests 
and peat-bogs, there is little inorganic dust, because the humidity 
of the soil, and still more so the snow, prevent it; organic dust, 
germines, &c., are also absent, or present in very small quanti- 
ties, on account of the small amount of plant and lower animal 
life. The absence of dust and smoke explains the great purity 
of the air in winter, go favourable to solar and terrestrial radia- 


1 c Annales du Bureau Central Météorologique de France,” 1879, vol. ii. 
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tion, as well as the’ purity of the ar at great heights, especially 
above the snow-line. . é 
Prof. Tyndall has certainly lost sight of this when he attri- 
butes the diathermacy of the aic ing winter only to the small 
amount of vapour of water. The sathe is the case when he 
points to the relatively small nocturnal radiation on clear nights 
in many tropical countries. Insthe case of many of them, 
besides dust and snoke, the Aigh reldtive humidity has much to 
do with the small amount of cooling during the might. What 
quantities of latent heat are liberated by the formation of dew 
in humid climates of low latitudes, and how much the nocturnal 
cooling must be impeded by it, everybody can imagine who has 
been in these countries, dr only read scientific travels to them. 
i . A, WOEIKOE 


Diurnal Variation in the Velocity of the Wind 

THE observations discussed in Mr, Buchan’s interesting article 
on this subject leave little te be desired, and with most of the 
conchusions meteorologists in general will agree. Iam surprised, 
however, to find such an eminent authority accounting for the 
large diurnal oscillation on land, solely on thé ground of its being 
due ‘to the super$eating@f the surface of the ground, and to the 
ascensional movement of the air consequent thereon, which tend 
to reduce the effects of friction and viscosity of the air.” 

There may perhaps be more hidden within this sentence tkan 
appears from the wording of it; but, taking it as it stands, it 
certainly omits what I believe to be the most important factor in 
the whole result, viz., tgegénterchange of motion between the upper 
and lower layers of the atmosphere, occasioned by the ascensional 
movements during the day over superheated land, This has 
been most cléarly shown by Dr, Koppen in an article in the 
Austrian Zettsc/wift fur Meteorologie,’ by successive rejection of 
inefficient causes, to be the only means by which such increase of 
velocity could be occasioned near the earth’s sucface. 

Itis not clear, moreover, how the ascension currents could other- 
wise diminish the friction of the air enouzh to account for such a 
large diurnal incréase of velocity. The effect of the increased 
temperature alone, would certainly be to increase the friction, 
but as Képpen shows from Meyer’s formula for the coefficient 
of gaseous friction, the daily range of temperature would only 
cause the friction of the air to vary from 4 to r per cent. of its 
whole amount,* so that this factor is evidently without any 
appreciable influence on the diurnal period. 

In the paper alrea ty referred to, Dr. Koppen has gone into 
the whole question most minutely, and a perusal of it will, I 
think, convince most persons, that the chief factor in causing the 
diurnal increase of wind-velocity over land 1s the intermixture 
of air (left-austausch) regulting from the uprise of heated air 
from the surface, and the consequent downfall of cooled air to 
it, ‘bringing down with 1t,” as Espy told the British Associa- 
tion in 1840, “the mation which it has above, and which is 
known to be greater than that which the air has in contact with 
the asperities of the earth’s surface.” 

Among tbe facts cited by Koppen in favour of his theory may 
be noted the following :—~ 

1. The fact that in Europe the ratio of the velocity of the 
wind to the gradient, is greater for N.E. winds and in summer 
than for S.W. winds and in winter ; together with the circum- 
stance that the temperature decrement, and therefore also the 
facility with which local ascension and descension currents may 
be formed, 1s greater under the former conditions than under 
the latter. 

2. That simultaneously with the diurnal increase in the velocity 
of the lower layers of the atmosphere, those above appear to be 
retarded. 

3- That on stations near the earth’s surface the curve of abso- 
lute humidity reaches its minimum about the time of maximum 
wind-velocity, while at elevated stations, such as the Faulhorn, 
the humidity reaches its maximum at the same time. 

In fact it may be concluded, as Koppen graphically puts it, 
“that the greater the difference of the temperature of ‘the air in 
a vertical direction, the smaller are the differences in the humidity, 
barometric pressure, atid motion of the air, and that in the early 
hours of the afternoon the inhabitants of plains are placed to a 
certain extent on a higher, and the dwellers of Alpine hgights on ¢ 
a lower, level, relatively to these elements,” 

E. DỌUGLAS ARCHIBALD 


* “Die taglıche periode der Geschwindigkeit und Richturfg des Windes,” 
September heft, 1879. ° 

2 Meyer's formula in English measure is 7 = n, (1 +'0014/), where y y, are 
the friction coefficients at /° and 32° Fahr, respectively 


The Large Meteor of March 2, 1883 


THE meteor described by Mr. R. W. S. Griffith in the last 
number of NATURE was also observed at Bristol and Bath. At 
the latter place it was seen by Mr. J. L. Stothert at gh. 33m. 405., 
passing in the direction from e Hydræ to n Canis Majoris. The 
brilliancy of the meteor was equal to twice that of Venus; 
colour yellow ; motion’slow ; no train. Comparing this obser- 
vation with that obtained by Mr. Griffith, it would sem that 
the meteor probably belonged to a raliant point near Lyra; 
rising in the north-north-east at the time of its appearance. A 
meteor shower was observed by the writer on March 14, 1877, 
between I4h. 12m. and 15h, 43m. from the point a 277°, 
6 25°-+-, the members of which were somewhat slow and devoid 
of streaks or trains, and the fireball of March 2 last appears to 
have belonged to the same strea n. 

It would be important to hear of additional ob.ervations of 
this meteor. Its coasiderable brightness, and the fact that it 
appeared at a time whea it mut have beea widely observed, 
lead me to hope that many other records of its path have been 
preserved. In all such cases it is very desirable t> give the 
R.A. and Dec. + ort- of the bagianing- and end-points of the 
observed path. Descriptions by the stars or compass-bearinzs 
are likely to beeless accurate, and are often diffizult to reduce: 

In the Observatory for September, 1879, p. 129, I mentioned 
that ‘‘ during the first four days of March fireballs have been very 
numerous, especially on the rst, 2nd, and 4th.” This meteoric 
epoch is therefore well confirmad by the fireball of the 2nd inst. 
which it is hoped will aid us in determining one of the chief 
radiant points of the date. W. F. DENNING 

Bristol, March 12 


A VERY brilliant meteor was seen here on March 2 at 9.35 p.m. 
It burst forth in the im nediate neighbourhood of Sirius, and 
passed downwards to the west at about an angle of 40° from the 
perpendicular, disappearing after a course of about 25°, Its light 
was so strong as; to make the distant trees, fields, and hedge. 
perfectly visible, brighter thao the brightest moonlight. Its 
colours also were very decided, chanzing quickly, much as does 
Sirtus to the naked eye, but showing more of the violet at first, 
and afterwards more of the red, . LLJ 

Capel, Surrey nee, S 


et ett 


On the Movements of Air in Fissures and the 
Barometer 


I SHOULD be glad to add to my article “On the Movements 
of Air in Fissures and the Barometer” (NATURE, vol. xxvii. 
p. 375) a reference t> an instrument devised by Mr. Whitehouse, 
and described in 1871 before the Royal Society (Proc. Roy. Soc. 
vol, xix, p. 491). The apparatus, which was intended to record 
minute variations of atmospheric pressure, consisted of two 
hydraulic chambers, connected by a tue or siphon, an1 buried‘ 
in the ground, One of the chambers was left open at the top 
and exposed to atmospheric pressure, the other was closed and 
removed from such pressure; tae difference in the level of the 
water in the two was a measure of the variation in the atmo- 
spheric pressure. This intrument reproduces those conditions 
to which the oscillation of the water-level in certain chalk-wells, 
coincident with the barometic changes, has been attributed. It 
was believed by the inventor that by its aid he hai been able to 
detect atmospheric waves or pul ations at a distance from a 
storm-centre ; it has not however come into scientific use. 

I may further add to my bri allusion to colliery explosions a 
reference lo the paper by R. H. Scott, M.A., F.R.S., and W. 
Galloway, Mining Engineer, entitled ‘On the Connection 
between Explosions in Collieries and Weather” (Proc. Roy, Soc. 
vol. xx, p. 292, 1872). wi. STRAHAN, 

28, Jermyn Street, March 10 $ 





THE PITT-RIVERS COLLECTION 


T will be remembered that* some time past Major- 
General Pitt-Rivers, F.R.S., most munificently offered 
his far-famed Anthropological Collection to the University 
of Oxférd on the condition that the University should 
erect a busding adequate to contain it and display it 
properly. On Wednesday, the 7th ult., a vote was passed 
by Convocation authorising the Curators of the Univerity 
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Chest to expend a sum of 7500¢. on the erection of an 
annex to the east side of the present University Museum 
to contain the collection and to provide the requisite 
cases and fittings; a vote of thanks to General Pitt- 
Rivers was also passed. ` z 

This most important collection, therefore, which qom- 
menced its public existence at Bethnal Green, and has 
so long been exhibited at South Kensington, will rest 
finally at Oxford, where it cannot fail to be studied 
with ever increasing interest and benefit to learning 
generally. The title of the collection as the “ Pitt-Rivers 
Collection” is to be maintained, and the developmental and 
gradational system of arrangement devised by the donor, 
. and carried out by him in the greater part of the collection, 

with such valuable and interesting results is to be retained. 
The new building, which will-be provided with two 
galleries, will be entered by two doorways at different 
levels from the present University Museum. 

The delegates of the Museum have elected Dr. E. B. 
Tylor to be Keeper of the Museum in place of the late Prof. 
Henry Smith, so that the new collection, as ‘well as the 
anthropological collection of the late Pref. Rolleston, 
will fall into the hands of the man most suited to arrange 
and explain them. 





¥OHN RICHARD GREEN 


HE death of Mr. Green, at the early age of forty-five 
years, we regard as a serious loss not only to his- 
torical literature but to science. We have frequently 
maintained that science has no peculiar sphere, that every 
field of human research is capable of scientific treatment. 
As we pointed out in reviewing- Mr. Green’s famous 
“ Short History ” and his “ Making of England,” he has the 
credit of having been the first historian who appreciated 
the fuhction of science in a State, or the moulding power 
of the environment of a people. Not only so, but he dis- 
tinctly aimed at showing that the history of a people 
is simply an evolution dependent for its course and out- 
come on the action and reaction between the entity and 
its surroundings. This» conception of the function of 
the historian was probably even more distinctly brought 
out in the ‘Geography of the British Isles,” by Mr. 
Green and his accomplished and congenial wife. As 
we pointed out in our notice of the “Short History” 
moreover, Mr. Green not only wrote his “ History” on a 
scientific method, but gave large space in that history to 
a record of the progress of science and of scientific 
sociéties, as distinct and influential elements in the life of 
our nation. Indeed he may be regarded as the first his- 
torian who, breaking away from the old conventional 
methods of writing history from the outside, and thus mis- 
taking the shell for the kernel, adppted the method of the 
physical geographer as distinct from the mere topo- 
grapher, and, penefrating deep beneath the surface, traced 
the forces which have actuated the nation and brought 
it to its present standpoint. Although the impulse given 
by Mr. Green to historical stydy will certainly bear fruit, 
his loss cannot be overestimated. His “Making of 
- England” was evidently only a prelude to a series of 
volumes in which he intended to show in minute detail 
the interaction, between the various elements that go to 
ake up tle life of these islands,—the ethnical and 
moral elements on the one hand, and the encompassing 
physical elements on the other. Happily he has left behind 
him in a nearly complete state a second volume on 
“The Coming of the ,Northmen,’ which brings his 
gcheme down to the point when it may be said that all 
the forces were in the field, the continued action of which 
has gone to make up the England of to-day. Since Mr. 
Green’s death ample testimony has been bornd to his 
rigidly scientific method of work, and the patience with 
which he wrote and rewrote ere his own severely critical 
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standard was reached. It will be difficult to find a suc- 
cessor to Mr. Greeg so far as stirring eloquence of style 
1s concerged, but we trust that his scientific method may 
find favour, and that historians in future will endeavour 
to trace the life of a nation as he did, after the manner of 
the biologist and physical geographer. 








THE BOTANY OF THE “CHALLENGER” 
EXPEDITION 


PROM time to time various sontributjons to the 
Botany of the Challenger Expedition have been 
published in the Journal of the Linnean Society, 
chiefly in the fourteenth and fifteenth volumes; but 
hitherto no part of the botanical results has appeared 
in the series of sumptuous velumes in which are re- 
corded the discoveries and observations of the expedi- 
tion. The Government have at length decided to devote 
one volume of dbout 350 pages and fifty plates to 
the elucidation of the flora of@the more interesting 
countries visited, which the writer of the present article 
has undertaken with the assistance and under the super- 
intendence of Sir Joseph D. Hooker. There can be no 
doubt that the Government are right in their estimate of 
the relatively small importance of the results obtained in 
botany as compared with those obtdlifed in other branches 
of science ; yet we think we shall be able to show that the 
botanical collections are sufficient to form thé basis of a 
most interesting volume. It is almost supeidluous to state 
that the botanist of such an expedition has little chance 
of exhausting the flora of any of the numerous countries ` 
or regions visited ; and the task of elaborating the ma- 
terials seemed at first an unpromising one. At many of 
the places visited, and especially some of the more inter- 
esting ones, the stay was too short and the means inade- 
quate for making and drying large eollections of plants, 
Nevertheless the naturalist, Mr. H. N. Moseley, seems to 
have lost no opportunity, having collected in almost every 
place touched at. Unfortunately the plants of the least- 
known countries, such as the Aru and Admiralty Islands, 
reached England in a very much damaged condition. 
But imperfect as they are, they include a large proportion 
of novelties, and indicate a flora rich in endemic species. 
The best collections, so far as number and quality of the 
specimens are concerned, are those’ from Chili, Juan 
Fernandez, Japan, the Sandwich Islands, &c.; yet they 
contain little or nothing new to science, and by no means 
fully represent the vegetation of the several countries. 
There remain the collections made in the remote islets 
of the Atlantic and Southern Oceans, which, with what 
was previously known, afford material for a practically 
complete flora of these isolated spots, so interesting to the 
student of the distribution of plants and animals, And 
it has been decided that this shall be the scope of the 
work. 

The Bermudas, the oldest English colony, come fist in ` 
the arrangement adopted. These islands, having an area 
of about one-seventh of that of the Isle of Wight, are 
situated about six hundred miles from ‘the American 
continent, and although settled as long ago as 1612, 
nothing approaching a complete and critical account of 
their vegetation has hitherto been published. The flora 
is a poor one, especially in regard to number of species, 
and is evidently of comparatively recent origin, being in 
this respect in striking contrast to that of various other 
Atlantic islands—that of St. Helena, for example. The 
indigenous element has been, almost without exception, 
derived from the West Indies and the extreme south-east 
of the mainland of North America. By the indigenous 
element we mean those species which have reached the 
islands independently of human agency, direct or indirect. 
With unimportant, though rather numerous, exceptions, 
| the indigenous and introduced elements .are easily dis- 
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tinguished. A remarkable feature in the vegetation is 
the almost total absence of endemic forms, The possible 
important exceptions*are the native*palms. There are 
two or possibly three species, of which one belofgs to the 
genus Sabal. Without due investigation, it has been 
generally accepted as a fact that there was only one indi- 
genous palm, and that this was identical with the Sabal 
Palmetto of south-eastern NortheAmerica; but in elabo- 
rating the palms for the “ Genera Plantarum,’ Sir Joseph 
Hooker became aware that the imperfect herbarium 
specimens in this country represent two species, one of 
them at least evidently different from Sabal Palmetto. 
Several histotical passages in Sir J. H. Lefroy’s work on 
the Bermudas confirm this view. Thus, in one place it 
is recorded that the only food cegtain fishermen took out 
to sea with-them on a given occasion was “ Palmitoe 
berries ” ; and in another,place that the workmen did not 
hesitate to share this fruit with pigs and other animals, 
and even preferred it to bread to eat with their meat. 
Every effort is being made to obtain neaterial this season 
to set this question ateest. The earliest references we 

„find to the vegetable’ productions of these islands are in the 
“ Historye of ghe Bermudaes,” edited by Sir J. H. Lefroy, 
and some of these are valuable, because they enable us to 
say, with certainty that one species of Opuntia, for 
example, existed in abundance previous to the settlement 
of the islands. .» 

François André Michaux was the first botanist who 
visited the Bermudas. In his case it was unintentional, 
the fortunes of war having been the cause of his spending 
a week there in 1806, He published an interesting 
sketch of the vegetation, though the following extract 
reveals a want of exactitude : “ Parmi ces plantes [#.¢, les 
plantes naturelles au pays] on en trouve plusieurs de 
Vancien continent, qui ne paroissent pas de nature à y 
avoir été transportées: telles sont Verbascum thapsus, 
Anagallis arvensis, Mercurialis annua, Leontodon ta- 
raxacum, Plantago major, Gentiana nana, Oxalis aceto- 
sella, &c.” The two last names must hive been a slip of 
the pen. Since Michaux’s time two imperfect lists of 
Bermudan plants have been published, both in 1873. One, 
by J. M. Jones, F.L S., is marred by some rather gross 
errors in classification and nomenclature, yet it contains 
some interesting information, The other, by Dr. J. 
Rein, was prepared with greater care, and contains 128 
species of odaad and indigenous flowermg plants 
and ferns, besides upwards of roo alga. , Altogether Mr. 
Moseley collected 162 species of plants. In addition to 
these is a considerable number sent to Kew by Sir J. H. 
Lefroy during his governorship of the islands, making 
a total ofeabout 320 species that occur in a wild state. 
These may be classified as follows: indigenous, 130; 
probably indigenous, 57 ; certainly introduced, 133. The 
last number would be higher if we included solitary waifs 
of other species, 

Next in order of the Challenger collections come those of 
St. Paul’s Rocks and the island of Fernando Noronha, in 
which Mr. Moseley collected about sixty species, including 
a new species of Orais, one new Asclepiad, and one 
fig, &c. Had permission to collect objects of natural his- 
tory not been withdrawn after the first evening, there is 
no doubt this collection would have been an important 
one. 
' Proceeding southward and taking the other islets on 
our way, we have Ascension, St. Helena, Trinidad (off 
the coast of Brazil, in about 20° 30’ S. lat.), Tristan 
d’Acunha, and the peighbouring islets Inaccessible and 
Nightingale; and thence southward and eastward, Gough 
Island, Lindsay and Bouvet Islands, Prince Edward and 
Marion Islands, the Crozets, Kerguelen Island, the Heards 
group, St. Paul and New Ainsterdam. With the exception 
perhaps of Kerguelen Island, the puklished accounts of the 
botany of these oceanic islets are all most ifmperfect and 
scattered. We are unaware of any complete enumeration 








of the exceedingly meagre indigenous flora of Ascension. 
St. Helena has fared better ; but the fifty or so indigenous 
species are lost amongst the.1000 speciess of introduced 
plants enumerated in Mr: Melliss’s book “St. Helena,” 
the botanical value of which consists chiefly in the figures 
of the endemic plants. Moreover Mr. Melliss did not 
elaborate the synonymy of the flora, and some of the 
Cyperacese were undetermined, whilst a few, we believe, 
were omitted. E 

The island of Trinidad is rather farther from the coast 
of Brazil than the Bermudas are from North Carolina, 
and very little is known of its vegetation. On the out- 
ward voyage of Sir J. Ross’s Antarctic Expedition, Sir 
Joseph Hooker and some of the other officers landed on 
a small rocky cove, where they were unable to scale the 
barrier cliffs, so they could not penetrate to the interior of 
the island, and they brought away only one fern (Poly- 
podium lepidopterts) and one sedge (fimbristylés, sp.) 
though there were tree-ferns and other trees, in sight from 
the ship, on another part of the island. In 1874 Dr. 
Ralph Copeland, ofe the Dunecht Observatory, who 
accompanied one of the transit expeditions, landed on 
the east side df the island, and succeeded in ‘reaching the 
elevated centre, where he found several ferns in great 
luxuriance, and collected a few scraps of plants, including 
a new tree-fern. The most interesting plant, however, 
was Asplenium compressum, a fern, previously known only 
from St. Helena, though Melliss, by some unfortunate 
slip, records it from South Africa, Madagascar, &c. Dr. 
Copeland further states that, although most of the valleys 
of the north side of the island contained enormous 
numbers of dead trees, not a single living one was to be 
seen, except near the highest points. They appeared to 
have been dead many years and were mostly overturned. 
He was unable to investigate the phenomenon, but sug- 

ests that they may have been destroyed by goats, though 
K adds not a mammal of any kind was seen. 

Tristan d’Acunha itself was explored by Dupetit 
Thouars in 1793, and he described the plants in a paper 
which he read before the Jzstetu¢ of France in 1803. 
The next botanist whc visited the island was Carmichael, 
who published an enumeration of the plants he collected 
in the Transactions of the Linnean Society. Mr. Moseley 
botanised the same island and the neighbouring Nightin- 
gale and Inaccessible Islands, and collected not only 
those previously known, but also some new species of 
Cyperaceæ. Previously, too, Guaphalium pyramidale, 
Thouars, was unknown at Kew, or rather a young plant 
of it collected by Carmichael could not be identified as 
such with certainty. ` ` 

We have little space left, so we can merely mention the 
groups of islets in the Southern Ocean. Mr. Moseley added 
considerably to our knowledge of the flora of Marion 
Island and the Heard Group, and Kerguelen Island, 
whilst the Americans, °Germans, and French, of their 
respective-expeditions, investigated the Crozets and New 
Amsterdam and St. Pauls Islands, Kerguelen Island, 
the largest by far of al these oceanic islets, being about 
eighty miles in diameter, has been explored by the natur- 
alists of the English, Gérman, and Americar transit 
expeditions, and the results published. One of the most 
interesting discoveries of late years connected with the 
vegetation of these islets was made by the late Capt. 
Goodenough, about ten years ago, wher ,he collected 
Phylica arborea in Amsterdam Island, tiñ then only 
known in the island of Tristan d’Acunha, separated there- 
from by ninety degrees of longitude, which in this latitude 
are equal to a distance of about 4700 miles. Mr. Moseley 
also found it abundantly in Inaecessible and Nightingale 
Islands. Phylica arborea is likewise remarkable in being 
the only plant of these southern islets that is arboreous in 
habit, echough at the outside it is only about twenty feet 
high in the most sheltzred localities. 

- W. BOTTING HEMSLEY 
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THE SHAPES OF LEAVES} 
T.—wExtreme and Intermediate Types 


VAJ HERE access to carbonic acid and sunlight is 

‘habitually unimpeded by the competition of other 
plants in any direction, the leaf of each species tends to 
assume a completely rounded form; the conditions are 
-evenly distributed on every side of it. Such absolute 
freedom to assume the fullest foliar perfection is best 
‘found on the surface of the water. Hence most water- 
plants which have leaves lolling on the surface assume a 





Fic. 10.—Lemna minor, 


more: or less distinctly rounded shape, the’venation and 
other details remaining in accordance with the ancestral 
babit. Foliage of this character is found in the water- 
lilies and many other aquatic plants. The little entire 
lenticular fronds of the common duckweed, Lemna minor 
(Fig..10), which coats all our small ponds and ditches, 
form an excellent example of the tyre in question. Here 
the shap2 is almost orbicular; the edge is entire; and 
the smallness of each separate frond is due to the minute- 
ness of the plant and the obvious necessities of its situation. 
In the -waterlilies we get a similar example on a much 





Fig, 11.—NMeluindium speciosum. 


larger scale “for these plants recline on broader and 
more permanent sheets of water, and draw nourishment 
from their large rhizome, sunk securely in the mud þe- 
neath, and annually accumulating a rich store of food- 
stuffs for the growing foliage. ' 
e Mr. Herbert Spencer (by whose kind peimission two 
accompanying diagrams are copied frem “ The Principles 


F 

(Fig. 11), the leaves grow up on long and independent 
footstalks, without definite subordination to any ‘such 
axis; and they therefore assume an almost perfectly 
symmetfical peltate form. Inthe Victoria regia (Fig. 12) 
the footstalks, though radiating almost horizontally from 
a centre, are long enough to keep the leaves quite remote 
from one another; and ehere they assume an almost 
symmetrically peltate*shape, but with a bilateralness 
indicated by a long seam over the line of the footstalk. 
The leaves of our own white waterlily, Vymphaa alba 
(Fig. 13), are more closely clustered, and have less room 
to expand transversely than longigudinally,; hence'they 
are somewhat longer than broad, and have a cleft where 
the Victoria regia has only a seam. Limnanthemum 
shows the same type on a smaller scale. 

Among land plants, the conditions under which leaves 


Fic, 12.—Victoria regia, Fie. 13. Nymphea-alba., 


can fill out to the full rounded share occurTess frequently 
than among floating aquatic species ; still, even here a 
very interesting set of gradations may be observed, The 
best example of all is that given bythe common American 
May-apple, Podophyllum peltatum, where the separate 
radical leaves grow straight up from a stout ,rootstock on 
very thick and tall stalks, so as to overshadow all the 
other vegetation ; and they assume a regular, circular, 

eltate form, exactly like a Japanese parasol. The-radical 
eaves of our own English Cotyledon umbilicus (Fig. 14), 
springing from a perennial rootstock, for the most’ part 
on bare walls or unoccupied hedgerows, are able simi- 
larly to expand without interference, and catch carbonic 
acid and sunlight to their“hearts’ content. Hence they 
are orbicular and peltate, though they, retain the charac- 
teristic crenate edge of most flat-leaved Crassulacez, 
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Fic. 14.—Cotyledon umbilicus. 


But the upper leaves, springing from the flower-stalk, are 
more bilateral, as shown in the figure, though even these 
round out to a more or less orbicular form, owing to their 
exceptional acces to air and light. The so-called garden 
nasturtium, Tropæolum majus, with leaves growing out 
at right angles into open space, has also peltate leaves, as 
has likewise the usually aquatic Hydrocotyle. f 
When the plant sends up leaves from a rich buried 
rootstock, so tall as to overshadow the surrounding vege- 
tation, but subordinated to a common centre, they usually 
„assume the reniform shape. This type is particularly well 
seen inetbe various coltsfoots—for example, in Tussilago 


of Biology’’) points out a distinction between the shapes | farfara, T. petasites, and T. fyagrans (Fig. 15). Similar 


adopted by such plants, according to their relations to a 
central azis, In tke sacred lotus, Ne/wabiula speciosum 
* Continued from p. 442 E 


types occurein Asardbacea, and in the marsh marigold, 
Caltha palustris. Extremely similar to the leaf of Caltha, 
though on a smaller scale, is tbat of one true buttercup, 
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Ranunculus ficaria, the lesser celandine, which produces 
its foliage in early spring from buried tubers, and so anti- 
cipates other plants, having the air all to itsglf for a 
couple of months, after which itegets overshadowed by 
later comers. The same type recur’ pretty closely in the 
radical leaves of its allies, X. auricomus and R. parviflorus, 
as also somewhat more remotely jn the ivy-leaved crow- 
foot, R. hederaceus, which creeps, unimpeded, over soft 
mud. Many early spring plants have lower or radical 
leaves at least of this reniform type, because they grow in 
comparatively unoccupied ground. As an example, take 
ground-ivy, Nepeta giechoma (Fig. 16). The violets re- 
present aglosely similar case. Many of these plants, 





Fig. 15.--Typical Raf of Tussilago Fic, 16.—Nefeta gleconta. 


genus. 


however, produce later on, when fohage grows thicker, 
much more lanceolafe*leaves. In the burdocks, docks, 
&c., this type is persistent. 

On the othtr hand, where the distribution of carbonic 
acid is most scanty, or where the competition is fiercest, 
or where the competing plants are supplied with no re- 
serve to enable them to send up shoots which: overtop 
their competitors, immense subdivision into leaflets takes 
place, and these leaflets are often almost or quite filiform. 
The extent to which leaflets are subdivided depends upan 
the relative paucity of carbon in their environment; the 
general resulting formedepends mainly upon the inherited 
type of venation. Among submerged aquatic plants, the 





Fig. 17 —Charophy tum silvestre, ý 


filiform condition is habitual, because carbonic acid is so 
comparatively scarce in water. Among British species, 
the water violet, Hottonta palustris, is a good example. 
All terrestrial primroses have undivided foliage ; but m 
ffottonia the leaves, still preserving the pinnate character 
of the venation, as in the common primrose, are cut into 
very deep segments, forming a close mass of narrow, 
linear, waving threads, more hke a Chara than a flowering 
plant at a first glance. Utricularia Ape the same result 
with a different ground-plan. In Myriophyléum, water 
milfoil, we have whorls of leaves each minutely subdivided 
into hair-like pinnate segments, and moving freely through ! 


their still ponds in search. of stray carbon particles dif- 
fused in the water. Aié/uris has the separate leaves un- 
divided, but attains the same result by crowding its long, 
thin, linear blades in whorls of ten or twelve, so as closely 
to resemble an Egudsefum. Our common Ceratophyllum 
looks at first sight much like water-milfoil, but here the 
whorled leaves, instead of being pinnately divided, are 
repeatedly forked into subulate or capillary segments, the 
result of a branching rather than of a pinnate venation. 
Other instances will occur at once to every botanist. 

On land we get very nuch the same condition of things 


Rr, 





Fic 18 —Floating leaf of Trapa natans 


in the fierce competition that goes on for the carbon of 
the air between the small matted undergrowth of every 
thicket and hedgerow. The common weedy plants, and 
especially the annuals or non-bulbous perennials, which 
grow under such conditions, cannot afford material to 
push broad leaves above their neighbours’ heads, and 
they are therefore compelled to fight among themselves 
for evety passing particle of carbon. Hence they are 
usually very minutely subdivided, though in a less waving 
and capillary manner than the submerged species ; their 





Fis. 19.—Submerged leaf of Trapa natang : . 
leaflets are oftener flaz, and definitely exposed on their 
upper surface to the sunlight. That essentially weedy 
family, the Umbellates, contains a great. number of such 
highly segmented hedgerow leaves. Common wild cher- 

evil, Chærophyllum sicvestre (Fig. 17), forms a familiar + 
example: other cases are C. fewulum, Sison Amomum, 
many Carums, Genanttes, Pimpinellas, Daucus, Caucalis, 
&c., all of which belong by habit to greatly overgrown 
localities. Compare these with the free-growing, almost 
orbicular, radical leav2s of Astrantia and Sanicula, in 
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the same family ; or with the still freer peltate leaves of 
Hydrocotyle a or again with the divided but more broadly 
segmented leaves of those tall open-field species, cow- 
parsnip, Heracleum sphondylium, and Alexanders, Smyr- 
nium olusatrum, which have only to compete against the 
. grasses and clovers ; or, finally, with the large waterside 
forms, Apium graveoleus, Sium latifolium, and Angelica 
silvestris. So, too, take the much segmented herb— 
Robert, Geranium Robertianum, of all our hedgerows, 
growing side by side with the like-minded chervils and 
carrots, and compare it with that persistent rounded 
geraniaceous type which recurs, not only in our English 
G. molle, &c., but even in many exotic Pelargontums. 
Among composites the crowded type is best exemplified 
by that thicket weed, milfoil, Achillea millefolium, with its 
infinite number of finely-cut, pinnatifid segments ; while 
in the taller but closely-allied sneezewort, Achillea 
plarmica, growing on high open pastures, we get the 
same general type in outline and vgnation, only entire 
save for the slight serrations along its edge. In tansy, 





Tanacetum vulgare, also a hedgerow plant, the same 
type as milfoil recurs ona far larger and handsomer 
scale. Compare these with coltsfoot and burdock, or 
even with the tall eupatory and the tufted, close-packed 
daisy. Other good miscellaneous instances of the weedy 
type are fumitory, Corydalis, moschatel, the camomile 
group, &c.; while among larger cryptogams the majority 
of thicket ferns display an equally marked subdivision of 
the fronds and pinnae. It may be added that highly 
civilised countries like England are particularly rich in 
these subdivided types of foliage, owing to the predo- 
minance of hedgerows and of tall grasses. 

As in the submerged plants, so in the matted terrestrial 
undergrowth, whorling of linear leaves may practically 
answer the same purpose as minute segmentation. Some 
plants solve the difficulty of catching stray carbon in the 
one way, and some solve it inthe other. Each adopts the 
easiest modification of its own ancestral type. For 
example, take the stellate tribe. Their tropical allies, 
the larger Rubiacez, have simple, usually entire, opposite 
leaves, with interpetiolar stipules. In the small, weedy, 
northern forms however, the interpetiolar stipules have 
grown out into linear leaf-like foliar organs, forming with 
the true leaves an apparent whorl of six members, Some- 
times, too, the whorl is enlarged to as many as eight 
leaves, and sometimes reduced to four. These thick 
whorls of small leaves, always well turned outward to the 
sunlight, have become practically analogous in their 
action to minutely segmented leaflets, in our English 
Galiums, Asperulas, and Sherardia. Two of them at 
least, G. mollugo and G. aparine, are extremely common 
hedgerow plants. Compare them with the broad-leaved 
free-climbing Rudia peregrina, which has only four large 
members to each whorl. ° 

Among monocotyledons, where (as will be afterwards 
explained) the type is given by the peculiarity of the 
cotyledon and governs the venation, minute subdivision 
is replaced in the matted undergrowth by single, linear, 
lanceolate blades, which ana®er the selfsame purpose in 
the long run, The grasses, sedges, and woodrushes are 
sufficient examples. Here the numerous leaves, all long 
and narrow, and all with long thin flower stems, strive to 
gvertop one another, and run up side by side to a con- 
Siderable height. They may be compared with the large 
rich leaves of the bulbous lilies, tulips, amaryllids, and 
orchids. In both cases the type is the same, but the 
development is different. Plants that consort much with 
the grasses, as for example ribwort plantain, though 

«wholly unlike in type, are apt to be drawn up and assimi-. 
lated to them, not merely in general character, but even 
in venation and mode of fertilisation. Other grass-like 
dicotyledons are found among the Polygonums, Armerias, 
Bupleurums, pinks, &c., all under similar circumstances 
to those of the grasses themselves. ` e 





Intermediate types between these two extremes of 
entire obicularityeand minute subdivision occur every- 
where. Compare, from this point of view, the common 
meadow buttercups, which grow in fully occupied mea- 
dows, with Ca/tha and the lesser celandine. Compare, 
again, the mallows on the pne hand with the peas on the 
other, or the docks with the crucifers. Throughout these 
intermediates, various stages can be easily observed. For 
example, the South European water-chestnut, Trapa 
natans, beautifully illustrates the gradations which have 
finally given us our own Hippuris and Myriophyllum from 
an Onagraceous or Saxifrage ancestor. It hàs a number of 
floating leaves (Fig. 18) supported by bladder-like petioles 
filled with air, and arranged radially round the stem. 
Hence, though large dnd spreading, they are distinctly 
bilateral, and they do not interfere with one another's 
food supply.. But the submerged leaves (Fig. 19, .very 
diagrammatic) are mere pinnate skeletons of the venation, 
waving about in the water below. Among monocotyledons, 
the Potamogetons show us somgvery instructive similar 
cases, altered in character by the peculiarities of the very 
persistent monocotyledonous foliar type. „In the floating 
leaves of P. natans they come às near the waterlilies 
as a monocotyledon can reasonably expect to do; in 
P. pectinatus, the wholly submerged leaves look like 
long blades of grass, proceeding drom the thread-like 
stems. i 

Less minutely subdivided than the hedgexpw plants are 
a large class of somewhat weedy forms, well typified by 
our smaller English crucifers. These areoften pinnately 
divided to a considerable extent, as in Cardamine hirsuta 
and Senebiera didyma. Compare them with the taller 
kinds, such as cabbage and charlock. Much the same 
type reappears in the lowly forms of Papilionaceze, as for 
example in Anthyllis, Astragalus, Ornithopus, Hippo- 
crepis, &c. On the other hand,.in the tall climbing 
Vicéas, and still more in Lathyrus, the leaflets, having 
more carbon, more sun, and less competition, fill out 
rounder, and generally decrease in number, the upper 
ones being transformed into tendrils. But in the very 
grass-encumbered clover-like types, Oxonis, Medicago, 


Melilotus, Trigonella, and, above all, Trifolium itself, 


the leaflets are dwarfed and reduced to three, the lower 
members being suppressed, and only the three terminal 
ones left, so as to raise them on along footstalk up to the 
air and sunshine. Compare the very similar leaflets of 
wood-sorrel. “Again, look at the various conditions under 
which the following Rosaceous plants grow : pear, black- 
thorn, strawberry, cinquefoil, silver-weed, great burnet, 
salad burnet, and compare some of them with clover, 
lady’ s-fingers, and Hippocrepis. The comparison tells its 
own tale at once. 

Finally, we must briefly allude to a large class of tufted 
plants, usually with entire, ovate, obovate, or ovate- 
lanceolate leaves, which grow in a rosette from a centre, 
and insure themselves a good supply of carbon and of 
light by keeping under all competitors with their close 
tufts, OFf these, our common daisy forms an excellent 
example: notice the tight way it fits itself against the 
ground so as to prevent grass from growing beneath it. 
Another good case in point is Plantago media: compare 
form and habit with those of P. major and P. lanceolata. 
To the same class, more or less; may be referred Arabis 
thaliana and many crucifers, London Pride, the common 
primrose, Hieracium pilosella, &c. ; and, with more pin- 


nate, lyrate, or prickly leaves, the young thistles, and the. 


radical foliage of many ligulate composites. ~ 
The shapes of leaves thus depend upon the average 
surrounding conditions, modifying a given ancestral type. 
How fhese ancestral types themselves were first deve- 
loped we shall have, to inquire in our next paper. 
© 
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(To be continued.) 
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ON THE NATURE OF INHIBITION, AND THE 
-- ACTION OR DRUGS UPQN IT? 


° III. ' 


e 

THE first important contribution ¢o our knowledge of 

inhibitory centres in the brain and spinal cord was 
that of Setchenow. He found that when the cerebral lobes 
in a frog were removed, voluntary métion was abolished, but 
reflex action became somewhat more marked, On removal 
of the optic lobes, the reflex action became very greatly 
increased, and if, instead of removing them they were 
stimulated either chemically by a grain of salt laid upon 
them, or electrically, reflex action in the limbs was greatly 
retarded or completely abolished. 

' These experiments were repeated by Herzen, who, like 
Setchenow, considered that there was no inhibitory me- 
chanism in the spinal coré itself, but disbelieved also in 
inhibMory centres in the brain. He explained the depression 
of reflex which occurred on irritation of the optic lobes 
by supposing that any intense nervofs imitation, no 
matter whether itevas ce®tral or peripheral, caused great 
depression ‘of reflex action both when the brain was intact 
and when it was divided, as in Setchenow’s experiments. 
Setchenow again repeated his experiments, and came to 
the conclusion that it was uncertain whether the inhi- 
bitory mechanism could be excited reflexly from’ the 
periphery. He made, lso, a sharp distinction between 
tactile and painful impressions upon the skin. For 
tactile imprefsions he considered that there was no 
inhibitory mechanism in the brain, Further investiga- 
tions still, showed that both chemical and electrical irrita- 
tion would excite the inhibitory apparatus, and he, there- 
fore, considered that both excito-motor and depressor 
fibres were present in the same nerve-trunk ? Goltz found, 
in opposition to Setchenow, that there was an inhibitory 
apparatus for tactile reflexes also in the frog’s brain, 
but this he found in the cerebral lobes,3 while Setchenow 
denied any inhibitory function to that part- of the brain 
altogether. i 

He found also, however, like Herzen, that complete 
abolition of reflex action could be produced by powerful 
irritation of any peripheral sensory nerve, and considers 
that the irritation is conveyed to the reflex centre, and 
diminishes or destroys its excitability for the original 
stimulus, without supposing that there is any special 
inhibitory centre. ~ 

Lewisson found that by powerfully compressing the 
neck, or by squeezing the feet, or some other part of the 
body of a frog, or by irritation of the cutaneous or mus- 
cular nerves, or by electricity, the reflex excitability could 
be much depressed. He found, however, that unless the 
irritation was strong it produced stimulation both of the 
reflex and motor centres of the brain instead of de- 
pression.‘ j 

The general conclusion to which all these experi- 
ments, as well as those of Fick,’ Freusberg, and others 
lead is, either that the nerves contain both excito-motor 
and reflex depressing fibres, or that excitement and 
depression can be produced by the same nerves under 
different conditions. 

Freusberg,® who discusses the question of inhibition in 
an able and thorough manner, comes to*the conclusion 
that all instances of inhibition including the different 
effects of weak and powerful stimuli applied to the same 
nerve, and also the inhibitory effects of stimulation of 
different nerves on each other, are not due to specific 

. 
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3 Goltz, of. cit. p 42. ° 
4 Lewisson, “Ueber Hemmung der Thitigkeit der motor. Nervencentren 
durch Reizung sensibler Nerven,” Archiv. £ Anatomie u, Physiol. 1869, 

5 Fick, Verhandlungen der physikahsch meditinischen Gesellschaft zu 
Wurzburg, April 23, 1870 

ó Freusberg, “ Ueber die Erregung u. Hem@nung d, Thatigkeit d, 
nervosen Centralorgane,”” Pfliiger’s Archiv. x 174. . 





inhibitory centres, but to a remarkable property of the 
central nervous system, which does not allow of its 
different parts being simultaneously set in action by 
different causes. This conclusion, although it may be 
nearer the truth than the hypothesis of separate inhi- 
bitory centres, is not satisfactory, for it still leaves us in 
the dark regarding the way in which the central nervous 
system comes to possess the remarkable properties hich 
he attributes to it. f 

Setchenow explains the increased rapidity òf reflex 

action after section cf the cord below the medulla 
oblongata, by supposing that there are two paths along 
which the stimulus usually passes, from the sensory to 
the motor tracts. The one goes directly across, and 
this is the path taken aster section. The other goes up‘ 
to the medulla, and then down the cord. This is the 
path taken under ordizary conditions; but besides the 
apparent unlikelihood that the stimulus should take this 
longer path under normal conditions, an objection has 
been raised to it by ycn which seems fatal. 
'. Cyon finds that whef the so-called inhibitory centres 
are stimulated, although reflex contraction of the leg is 
apparently delayed for z long time, this delay is to a great 
extent only apparent and not real,? 

It is true that the vigcrous contraction of the muscles 
which suffices to raise zhe limb is much delayed, but a 
contraction of these mascles commences at very nearly 
the same time that it would do if the inhibitory appa- 
ratus were not stimulated. This shortening of the muscle 
goes on very gradually for a considerable time, and then 
culminates in a sudder. vigorous contraction, the total 
height of which is greater than that of the contraction 
which would have occurred without irritation of the 
inhibitory centres. It is very difficult to explain this 
result on the ordinary hypothesis, but easy enough on that 
of interference. According to it we suppose that a stimulus 
applied to the foot has been transmitted as usual from the 
sensory to the motor cells of the cord, and thence to the 
muscles, so as to initiate contraction in them. This stimu- 
lus would correspond to the first half wave in the diagram 
(Fig. 2). The subsequent waves of stimulation which 
would have proceeded from the motor ganglia have been 
interfered with by the st-muli passing down from the so- 
called inhibitory centre, Dut their times being not arranged 
so that each wave from the brain should fall half a wave- 
length behind that in the cord, the stimuli at length cease 
to interfere, and the contraction, which has gone on 
gradually increasing as the interference diminishes, at 
last finishes abruptly. : 

The part of the brain which ought to correspond in 
higher animals to the optic lobes in frogs is the corpora 
quadrigemina, but irritation of these parts has not been 
found to have any marked inhibitory action upon reflexes 
in the limbs.? 

„Irritation of the frontal*lobes in puppies has, however, 
been found by Simonoff# to exercise an inhibitory action ; 
but, according to Ferrier abolition of thê frontal lobes in 
monkeys does not produc2 any very obvious effect upon the 
animal.4 We know that by ap effort of the will, we are able 
either to increase or diminish reflex action, and it might 
appear probable that irritation of the motor tracts in the 
cerebrum might have an inhibitory action on reflexes, 
Irritation of the cerebral motor areas has not been found to 
exercise any definite inhibitory action upon reflexes, but or» 
the othe: hand Exner” has found, if a stimulus be applied 
simultaneously to a motoz area in the brain and to an 
extremity, the two stimuli aid one another, and produce 
a greater effect than they would separately. As irritation 


* t Cyon, Ludwig's Festgabe, p. clxviii. 


2 Setschenow Physiologische Szudien uber die Hemmungs-mechanismen 
für die Reffexthatigkeit des Ruckenmarkes im Gehirn des, Frosches, p 3 
(Berl: Hirschwald, 1863). 

3 Simonoff, Ath f. Anat. u. Pays. p. 545, 1866. $ 

4 Ferrier, Functions of the Brain, p. 230 (London, 1876). 
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of the cerebral motor areas, therefore, does not exercise 
a definite inhjbitory action upon reflexes, but does under 
certain conditions markedly increase them, one might 
expect that their removal would diminish reflex action. 
Such a diminution actually occurs when they are destroyed 
in disease, but when the brain is removed layer by layer 
in operations upon animals, it is usually found that the 
reflex increases in proportion to the quantity removed. 
When the whole brain is removed, the reflex action is 
greater than when it is present, and as the cord is cut 
away layer by layer, the excitability of the seg nent below 
appears to be increased ; each layer, as has already been 
mentioned, appearing to have an inhibitory influence on 
the one below it. But this is not always the case, because 
we sometimes find on removal of the various parts of the 
brain or of the spinal cord that the section completely 
abolishes reflex action for the time. 

We are accustomed frequently to cloak our ignorance 
of the true cause of this abolition by saying it is due to 
the shock of operation or somethjng® of that sort; but 
looking the facts fairly in the face, we find that some- 
times removal of the upper part of the brainor spinal cord 
causes increase and sometimes diminution of reflex-action 
in the parts below, At present we have no satisfactory 
explanation of this phenomenon, but if we suppose in the 
one case the nervous matter to have been removed in 
such 4 way as to cause an interference of the stimuli 
passing along from cell to cell, and in the other to 
cause a coincidence, we can readily understand the 
occurrence of the two different conditions. Moreover, 
we have said several times, that inhibition or stimu- 
lation are only relative conditions depending on the 
length of path along which the stimulus has to travel, and 
the rapidity with which it travels. The length of path 
remaining the same, the occurrence of stimulation or 
inhibition depends upon the rapidity of passage of the 
stimulus. The same length of path which is just suffi- 
cient to throw successive impulses of a slowly travelling 
stimulation half a wave-length behind the other, and pro- 
duce inhibition, may be just sufficient to throw the vibra- 
tions of another more rapidly transmitted stimulus a 
whole wave-length behind, and produce increased instead 
of diminished action. 

If the hypothesis that inhibition is produced by inter- 
ference be true, we shall be able to test it by seeing 
whether stimulation of certain nerves which, under the 
ordinary conditions produce inhibition, do so when the 
rate of transmission of nervous impulses is altered. The 
length of path being the same, if we alter the rapi- 
dity of transmission it is probable that as the rapidity 
diminishes, the inhibition will be converted into stimula- 
tion, again possibly passing into inhibition, according as 
the stimuli, which we normally suppose to be half a wave- 
length behind each other, are thrown a whole wave- 
length, or a wave-length and a half behind each other. 
At a certain periog, also, the waves of stimulation will be 
neither a whole nor a half wave-length behind each 
other, but the fraction of a wave-length. In such cases 
we shall neither have constaa® coincidence, nor constant 
interference, but we shall have rhythmical coincidence and 
rhythmical interference, the result of which will be that 
we shall neither get constant motion, nor constant arrest 
of motion, buf alternate motion and rest. In other words 
we shall neither have complete rest nor tonic contractions, 
but intermittent or clonic contractions, Now this con- 
dition is exactly what we do find when one sciatic of a 
frog is irritated twenty-four hours after it has been exposed. 
We have already mentigned that when irritated imme- 
diately after exposure it had the effect simply of abolishing 
reflex action in the other leg; but the same irritation 
applied in the same manner after many hours, instead of 
causing arrest in the other leg, causes clonic cpnvulsions.! 

This occurrence is very hard to explain on ‘the ordinary 


<'Nothnagel, Centralblatt f. d med. Wiss, March 28, 1869, p. 211. Pg i 














hypothesis of separate and distinct inhibitory centres, but 
it agrees perfectly with the hypothesis that inhibition and 
stimulatien are merely relative conditions. 

I have repeated Nothnagel’s experiments, but I have 
not got the same results. Irritation of the sciatic nerve 
indeed caused a certain diminution in reflex at first, but 
irritation after twenty-€our hours caused no clonic con- 
vulsions, it merely appeared somewhat to stimulate reflex 
action in the other leg. The reason of this discrepancy 
in our results is probably that the temperature was dif- 
ferent in the two cases. Nothnagel’s results were pub- 
lished in March, and his experifnents Were probably 
performed during cold weather, while mine were done 
during very mild weather, Ifthe effects which he noticed 
were due to definite fhibitory centres in the spinal 
cord similar experiments should have had similar results 
in his hands and mine If on the other hand the effects 
simply depend on the rate of the transmission of nervous 
impulses it is eagy to understand why the results were 
different in the two cases. m 

There are also certain phenomena coħnected with the 
action of drugs on the spinal cord which are almost 
inexplicable on the ordinary hypothesis, But which are 
readily explained on that of interference. Thus bella- 
donna when given to frogs causes gradually increasing 
weakness of respiration and movement, until at length 
voluntary and respiratory movements are entirely abo- 
lished, and the afferent and efferent nerveg are greatly 
weakened. Later still, both afferent and efferent nerves 
are completely paralysed, and the only sigh of vitality is 
an occasional and hardly perceptible beat of the heart 
and retention of irritability in the striated muscles. The 
animal appears to be dead, and was believed to be dead, 
until Fraser made the observation that if allowed to 
remain in this condition for four or five days, the apparent 
death , passed away and was sucgeeded by a state of 
spirial excitement. The forearms passed from a state of 
complete flaccidity to one of rigid tonic contraction. The 
respiratory movements reappeared ; the cardiac action 
became stronger, and the posterior extremities extended. 
In this condition a touch upon the skin caused violent 
tetanus usually opisthotonic, lasting from two to ten 
seconds, and succeeded by a series of clonic spasms, A 
little later still the convulsions change their character and 
become emprosthotonic. These s¥mptoms are due to the 
action of the poison upon the spinal cord itself, for they 
continue indepéndently in the parts connected with each 
segment of the cord when it has been divided. 

This action may be imitated by a combination of a 
paralysing and exciting agent such as stryghnia and 
methyl-strychnia. Fraser concludes that the effects of 
large doses of atropia just described are due to a com- 
bined stimulant and paralysing action of the substance on 
the cord, and that the difference in the relations of these 
effects to each other, which are seen in different species 
of animals, may be explained by this combination acting 
on special varieties of organisation. 

T. LAUDER BRUNTON 


(To be continued.) 





NOTES, 
THE Queen has signified her intention of opening the 
International Fisheries Exhibition, at South Kensington, on 
Saturday, May 12. 


BARON NORDENSKJÖLD writes to us that he has definitely 
settled to start for the interior from Auleitsivik Fjord on the 
west coagt, and then, in September, to go round Cape Farewell 
along the east coast to the north, i 


A MOST ingeresting letter has been received at Kew Observa- 
tory from Mr. Cooxslay, of Capt. Dawson’s expedition to Fort 
Rae. They arrived on August 30, started the meteorologica 
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observations on September 1, and the magnetical observations 
on September 3. Apparently all was well, at the date of the 
letter, December 19, 1882, ® 


Mr, WILLIAM Henry M. Curisti#, F.R.S., Astronomer 
Royal, has been elected by the Committee to be a Member of 
the Atheneum Club, under Rule 2,,which provides for the 
admission of persons distinguished in literature, science, or the 
arts, or for public services, 


M. Dumas was not able to be present at Monday’s sitting of 
the Academy of Sciencen His recovery is not quite so rapid 
as it was hoped and expected to be, 


In the Civil Service Estimates for 61883-4 the total vote for 
education, science, and art amounts to £4, 748,556, a net increase 
of £165,531 over the prévioug year, 

e < 


THE sixth International Congress of Orientalısts will be 
opened at Leyden on September to next, ° 


Mr. MILNE, whé has recently returned to his post in Japan, 
has suggested to the Japanese Government the great utility of 
establishing a series of observations for the study of earthquakes ; 
earth-tremors; earth-pulsations; earth-oscillations, or permanent 
changes of level ; terrestrial magnetism ; fluctuations of under- 
ground water; earth ténfperatures ; eruptive phenomena, &c. 
We trust that the Japanese Government will see it to be their 
interest, in a land of earthquakes, as well as the interest of 
science, to take the advice of Mr. Milne, who has already done 
so much for seismology. Mr. Milne writes that he is more and 
more convinced that there are “earthquakes” of so slow 
period that neither observers nor ordinary instruments record 
them. The Japanese papers report that a volcano in the Asuma 
Yuma range has burst out. 


MR. A. H. Keane hs been elected Corresponding Member 
of the Italian Anthropological Society, 


Mr. ROBERT LINDSAY has been appointed Curator of the 
Edinburgh Botanic Garden, 


A SPECIAL general meeting of members only of the Associa- 
tion for the Improvement of Geometrical Teaching will be 
held at 8 pm, on Mageh 20, at University College, (1) to 
authorise the publication of Books i. and 1i. of the Elementary 
Geometry as revised by the committee ; (2) $o appoint three 
trustees of the property of the Association. 


THE Institution of Naval Architects began its annual meeting 
yesterday, and continues to-day and to-morrow. Among the 
papers in the programme are the following :—On certain points 
of importance in the construction of ships of war, by Capt. G. 
H. Noel, R.N. ; The influence of the Board of Trade iules for 
boilers upon the commercial marine, by J. T. Milton; Sea- 
going torpedo-boats, by M. J, A. Normand ; Some experiments 
to test the resistance of a first-class torpedo boat, by A. F. 
Yarrow; On the modes of éstimating the strains to which 
steamers are subject, by Wigham Richardson ; On the extinctive 
effect of free water on the rolling of ships, by P. Watts; A de- 
scription of a-method of investigation of screw propeller efficiency, 
by H. B. Froude; The speed and form of steamships considered 
in relation to length of voyage, by James Hamilton ; On fog- 
signalling, by J. MacFarlane Gray; Method of obtaining the 
desired displacement in designing ships, by R, Zimmermann. 


THE Royal Commissioners for Technical Education—Messrs. 
Samuelson, M.P., Woodall, M.P., P. Magaus, and Swire Smith 
—accompanied by Mr, G. R. Redgrave (secretary), visited Bir- 
mingham on March 8, and devoted several days to a careful 
inspection of the Mason College, Midland Instituge, &c. The 
Commissioners were much interested in he system of practical 
science instruction which 1s bemg canied on in the Board 
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Schools under the direction of Mr. Jerome Harrison, F.G.S., 
and both heard lessons given in the new Icknield Street Schools, 
and examined the newly built laboratory, &c. We hope shortly 
to present to our readers an account of the system by which 
about 2500 of the elder boys and girls in the Birmingham Board 
Schools are now receiving lessons in elementary science, at, 
practically, little or no extra cost to the town of Birmingh&m, 


IT is proposed to establish the new Professorship of Physiology 
at Cambridge in the ensuing Easter term. The appointment of 
a Professor of Pathology is also declared by the General Board 
of Studies to be urgent. The Medical Board has recently 
unanimously reported that the appointment of a ‘Professor ot 
Surgery is urgently necessfry ; and Prof. Humphrey has offered 
to resign the Professorship of Anatomy and accept the Profes- 
sorship of Surgery for the present, without stipend. 


THE death is announced of William Desborough Cooley, the 
author of a History of Geographical Discovery, a Physical Geo- 
graphy, and other geographical works, and who at one time 
wrote largely or theoretical African geography, 


THE half-yearly General Meeting of the Scottish Meteoro- 
logical Society will be held to-day. The business before the 
meeting is: (1) Report from the Council of the Society ; (2) 
Address by Prof. Piazzi Smyth, at request of the Council, on 
Rainband Spectroscopy ; (3) the Meteorology of Ben Nevis in 
1882, by Clement L, Wragge, 


THe Réforme, the new Paris paper, which has established 
telegraphic communication with London, publishes daily a 
translation of the previsions issued by the Meteorological Board 
of London, which is read by the French public at the same time 
as in England. 


M. LALANNE, Member of the Academy of Sciences, has been 
elected a Life Senator mm the Liberal interest. It seems to be 
becoming almost a constant practice of the French Senate to 
select its “‘ Irremovables” from among the several classes of the 
Institute. 


AN Electrotechnical Society has been formed at Vienna, 
similar to the one existing and flourishing at Berlin. 


THE German astronomers who had proceeded to Punta 
Arenas in Magellan’s Straits in order to observe the last transit 
of Venus have at last returned to Germany, 


A METEORIC stone weighing a hundredweight fell near 
Alfianello, near Bresci1, on February 16 last. It entered the 
ground to a depth of two metres, and caused a shock like that 
of a slight earthquake. 


+ 

A MEMOIR, for which a gold medal (600 francs) has been 
awarded by the Belgian Academy, is by Prof. Fredericq, 
of Liege; it is on the influence of the nervous system on 
the regulation of temperature jn warm-blooded animals, After 
many experiments, the author affirms that cold acts on the sensi- 
tive nerves of the skin, and through them on centres of thermo- 
genesis in the medulla oblongata, These centres react, and 
through centrifugal nerves cause an increase of the phenomena 
of interstitial combustion, especially in the muscles’; but we also 
fight with cold by a diminution of the losses of heat, the vessels 
of the skin being constricted, owmg to an excitation of the vaso- 
constrictor centres, through impression of the sensitive nerves of 
the skin by cold. M. Fredericq corfiders that the system does 
not (as most physiologists say) contend against heat by diminishing” 
the production of heat. The regulation of temperature is simply 
based on increase of the losses of heat, by dilatation of the 
cutaneous vessels, by acceleration of the outer circulation, in- 
chased secretion and evaporation of sweat, and greater ad- 
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mission of air to the lungs. The vaso-dilator nerve centres 
(sudorific and respiratory) are excited directly by superheated 
blood. 


AN interesting trial of an electrically-moved tramcar took 
place on Monday at Kew, and, notwithstanding some inewitable 
hitchey, may be regarded as fairly successful. The peculiarity 
of the application of electricity in the present case Jies in the 
use made of accumulators. The car was constructed at the 
Electrical Power Storage Company’s works at Millwall, and is 
of the usual dimensions for carrying forty-six inside and outside 
passengers. It weighs, with its accumulators and machinery, 
but without any passengers, four and a half tons, Under the 
inside seats of this tramcar is placed the accumulator, consisting 
of fifty Faure-Sellon-Volckmar cells, each measuring 13 inches 
by 11 inches by 7 inches, and each weighing about 80 lbs. This 
accumulator, when fully charged, is capable of working the 
tramcar with its maximum load for seveg hours, which means 

“half a day of tramway service. From the accumulators the 
current is communicated by insulated wire to a Siemens’ 
dynamo placed underneath the car, which acts as a motor, the 
motion-being transmitted to the axle of the wheels through a 
driving-belt, To start the car the current is switched on 
from the accumulator to the dynamo, the armature of which 
being set in motion, the power is communicated to the driving 
wheels, The car can be driven from either end, and the power 
required can be exactly apporioned to the work to be done by 
wing a greater or lesser number of cells. On a level road, for 
instance, with a light load, only.a comparatively small number 
of cells will be necessary, but with a heavy load or on a rising 
gradient greater power will be required, and additional cells 
must be switched in. The action of the motor, and consequently 
the direction of the car, can be readily reversed by reversing the 
current, and the car can also be as readily stopped by shutting 
off the current entirely and applying the handbrake with which 
the car is fitted. At night the car is lighted by means of four 
Swan incandescent lamps, two of which are placed under che 
roof and one at each end of the car. All the lamps derive their 
current from the accumulator. The car is also fitted with electric 
bells, worked from the same source, and is to be run regularly 
on the Acton tramway line, The Storage Company also had a 
successful trial on Monday at Kew of a launch fitted with a 
battery of forty cells and a Siemens’ dynamo. 





WE learn from the last number of the Xournal of the Russian 
Chemical and Physical Society (1883, fascicule 1) that, at a 
recent meeting of the Society, Prof, Mendeldeff made a commu- 
nication on the applicability of the third law of Newton to the 
mechanical explanation of chemical substitutions, and especially 
to the expression of the structure of hydrocarbons. If we admit 
not only the substitution of hydrogen by methyl, but also the 
substitution of CH, by H,, and of CH by H,—as must be 
according to the law of substitutions as deduced from the third 
law of Newton—we can not onl§ explain, but also predict, all 
cases of isomerism, without recurring to the usual conceptions as 
to the connections and atomicities of elements. Thus, benzene 
can be understood as a normal butane, CH,CH,CH,CH,, or 
(CH CH,)s, afere a double symmetrical substitution of Hy by 
CH has taken place, the H, having been taken from CH, and 
the third H from CHa so that only the CH groups are left; 
HCH 
; cH 
of benzene, diproparzyl the formation from acetylene, and the 
substitution and addition products from benzene. 


: 3 
benzene being thus æ= (° ) . It would explain the isomer 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus erythreus $) 
from India, presented by Mr. C. F. Henshaw ; a Grey Ichnafi- 
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ap 
mon (Zferpestes griseus) from India, presented by Mr. F. C. H. 
Dadswell; a Herring Gull (Larus grgentatus), British, pre- 
sented by, Miss Ella Vicars ; three Common Swans (Cygnus olor), 
British, presented by Mn J. Hargreaves; four Prairie Grouse 
(Terao cupido) from Iowa, North America, presented by Mr. 
Henry Nash; a Daubenton’s Curassow (Crax daubentoni $) 
from Venezuela, presented by Mr. Rowland Ward, F.Z.S.; a 
North American Turkey (Meleagris gallo-pavo 8) from North 
America, presented by His Grace the Duke of Argyll, K.T., 
F.R.S. ; a Malbrouck Monkey (Cercopithecus cynosurus) from 
West Africa, deposited; a Gaimard Rat Kangaroo (Mypsi- 
prymnus gaimardi 2), three Coypu Rats (Myopotamus coyptes), 


born in the Gardens. 
° 





GEOGRAPHY OF THE CAUCASUS 


e 
OF the several branches of the Russian Geographical Society, 
the Caucasiaf# and the East Siberian are well known for 
the amount of valuable geographicalgvork thgy have done during 
the thirty years or so of their existence, The high scientific interest 
connected with the exploration of the Caucasusis obvious. The, 


. scientific exploration of the Alps has revealed to"us a new world ; 


but the highlands of the Caucasus, with the high plateaux of 
Trauscaucasia, afford a still greater variety of geological and’ 
physico-geographical features than the Alps ; besides, situated 
as they are on the boundary between the moist climate of the 
west and the dry one of the east, between the deeply-indented 
coasts of Europe and the deserts and plateaux of*Asia, between 
the young civilisations of the west and the old civilisations of the 
east, the Cancasian highlands afford such a variety of climatic, 
botanical, zoological, and ethnological features as hardly can be 
met with in any other country of the world. Very much remains 
to be done to bring these highlands within the domain of 
scientific knowledge. In what has been done up to the present, 
the Caucasian branch of the Russian Geographical Society has 
always had a good share, either by direct exploration, or by 
bringing to the knowledge of the scientific world such explora- 
tions as otherwise would have remaimed unknown in the archives 
of different Government offices, or by giving a scientific cha- 
racter to such explorations as were made for military or 
diplomatic purposes. Besides, the activity of the Caucasian 
Geographical ee net limited to the Caucasus. Closely 
connected with the General Staff of Tiflis, it extends its explora~ 
tions to the Trans-Caspian region, to Asia Minor, and to Persia ; 
and closely follows the Russian militayy expeditions, surveyors, 
and diplomatists who eagerly visit these countries, 
Unfortunately,the publications of the Caucasian branch—the 
Zapiski or Memoirs, and the Javestia or -Bulletin—are but very 
insufficiently known abroad, Petermanns Mittheilungen being 
nearly the sole channel through which they are brought to the 
notice of the scientific world. The following summary, therefore, 
of the last publications of the Society will be of some use to 
scientific geographers. Without attempting to review all the 
volumes of the Memoirs and Jzvestia which have appeared, we 
shall limit this paper to a review of the two last of each, the 
chief results of the papers contained in former volumes being 
already embodied in Ehsée Reclus’s ‘‘Géographie Universelle.” 
Several papers of the sixth volume of the Jsvesé/a are devoted. 
to the geodesy of the Caucasus and adjacent countries. During 
the war of 1878 a considerable amount of geodetical work was 
done in the province of Kars*and in Asia Minor, and M, Kul- 
berg gives the latitudes and longitudes determined. The longi- 
tudes of Kars, Erzerum, and Mysun were determined by means 
of telegiaphic signals (the accuracy of this method being such as 
to reduce the probable error between Pulkova and Vladivostok, 
on the Pacific, to o’14, that is, to 50 yards on a distance of 
Joco miles). Other longitudes were determined by chronometer. 
A trigonometrical network was extended to Erzerum, and 
numerous suryeys were made. The longitudes of several points 
at Constantinople were determined wrth great accuracy by 
General Stebnitzky, as well as that of Batum by M, Kulberg. 
The e volume contains also a list of latitudes and longi- 
tudes determined on the banks of the Emba and on the Mangi- 
shlak peninsula.—M.,Kulberg contributes also an interesting 
paper on the*results of determinations of lengths of the pendulum 
on the Caucusus, in osder to determine the increase of gravity 
caused by the Caucasian chain, ‘The observations were made at 
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Tiflis, Elzabethpo!, Dushet, Gudaur, and Vladikavkaz with the 
same pendulums that weretused for a similag purpose in Russia 
and afterwards in India, It results from the observatjons that 
_ in all the above-named localities, the lengths of the seconds 
pendulum are less than the calculated ohes, namely, by 0 0037 
Paris lines at Batum, 0'0455 at Elizabethpol, o'0445 at Tiflis, 
00476 at Vladikavkaz, o'1171 at Dushgt, and 0'1226 at Gudaur. 
Thus, the geoid (or the true figure df the earth’s surface, as 
determined by the directions of the pendulum) nearly corresponds 
with the spheroid on the shores of the Black Sea; it rises above 
ut by 1587 feet at Tiflis, and by 1622 feet at Elizabethpol. It 
rises further north, reaching 4175 feet at Dushet, and 4371 at 
Gudaur, but sooh falls, and has at Vladikavkaz, on the northern 
slope of theemain chain, nearly the same height as at Tiflis, that 
is, 1697 feet above the spheroid. 

The purely geographical papers are humerous +M. Bakradze 
contributes a paper on the Batum province,—the Saata- 
bago of antiquity,—and thè basin of the Chorokh River, 
inclof&d by ‘mountains 10,000 feet bigh, and often of 
voleanic origin, The vegetation of the province is perhaps 
still more luxuriant than in other parts orf the coasts of the 
Black Sea, whereeit altewether develops with a prodigious 
strength, owing to the great amount of rain; “vines cover the 
trees in the coas,district. But the country is thinly peopled. The 
old Georgian population ıs forgetting its language, and is dis- 
appearing from the upper parts of the basin of the Chorokh; 
the Lazes occupy only nineteen hamlets ; the Armenians number 
no more than 570 houses; the Abhazes and Circassians, who 
have immigrated from the Caucasus, and Kurds are also scarce, 
Another paper, by M. Levashoff, gives a detailed description 
of the mountains on the left bank of the Chorokh, between 
Batum and Artvin; these mountains are spurs of the Anti- 
Taurus cham which teiminates close by the Chorokh in the 
peak Kvahid, 10,390 feet high. The left afluents of the 
Chorokh flow in narrow gorges, the bottom of which, and 
sometimes the slopes, are occupied by hamlets of Mussulman 
Gurians. Each of these gorges has its own individuality, and 
communication between them is very difficult, The small 
villages of each gorge arg quite isolated from those uf a neigh- 
bouring gorge. The fields of Indian corn and nice ‘are often 
scratched on the small terraces on the slopes of mountains, often 
at a height of 3000 feet above the sea-level, and close by ruins 
of old small fortresses, each of which has its own legend. The 
tributaries of the Chorokh become wild streams after each rain, 
and the avalanches are dangerous enemies, The forests, which 
cover the mountains from top to bottom, are peopled with bears, 
wolves, aud foxes, Further down, towards the sea-coast, the 
gorges become wider, andgtheir bottom 1s covered with gardens, 
The Chorokh itself has a breadth of twenty-five to fifty yards, 
and runs with such rapidity that the 4ayowks,, or local boats, 
managed with great skill through the rapids, pass the distance 
from Artvin to Batum (more than fifty miles) im four or five 
hours.—-We notice also in the same volume a paper on the 
villayet of j[rebizond, translated from the German; the letter 
of Mr Gifford Palgrave on vestiges of glacial action in North- 
eastern Anatolia, translated from a former volume of NATURE; 
the account of a party who undertook to climb the Elbrouz, but 
stopped 3500 feet short of its summit; and a notice on Western 
Daghestan.—M,. Chernyavsky gives a detailed description of 
periodical phenomena in the life of plants at Sukhum-kaleh, 
doring the autumn, winter, and spring of the years 1871 to 
1875. 

M. Seidlitz contributes a note on goitre and cretinism on the Cau- 
casus, It is spread in several valleys of the main chain, especially 
in the Upper Svanetia; in the valley of the Tzhenis-tzhali many 
cases of cretinism were noticed. Altogether the small people of 
Svanets, which numbers only 12,000 souls, seem to be in a state 
of degeneracy, and ought to have an infusion of fresh blood 
from without. The goitre was noticed also in adjacent parts of the 
upper basin of the Rion river, among the Osets, On the northern 
slope of the Caucasus, west of the Kazbek peak, as well as in 
the basin of the Kubang the goitre was not noticed; but it is 
known in Western Daghestan and in the valleys of the Andian 
Koysou ridge. It is cured by the waters of’ springs containing 
carbonic acid. Women are more subject to this disgase than 
men, Another disease, of hysterical character, endemic to the 


same locality, is worthy of notice. The men and women affected: 


bark like dogs, and the aborigines consider it @s the result 
of bewitching, in which the ‘‘ barking grass,” as the Avars say 








Caucasus goitre was noticed in the Nakhichevan district and in 
the Batum province. It is always endemic, and never takes an 
epidemic character, as was the case in 1877 at Kokan, in 
‘Turkestan, where 9 per cent. of the soldiers and officers were 
seized with this disease after a year’s stay at Kokan. 

The ethnography of the Caucasus occupies a large place in 
this volume of the Zevestia. M. Zagursky contributes a note on 
the supposed kinship of the Osets with the Etruscans, and ghows 
that it would be rather difficult to establish this kinship on account 
of a want of likeness between the Osetian language and the 
little we know about the language of the Etruscans,—Prof, 
Patkanoff contributes a valuable paper on the place occupied by 
the Armenian language among other Indo-European languages. 
He concludes that, and shows why, the question still remains 
open. Several linguists consider the Armenian language as 
decidedly belonging to the* Iranian group, whilst others classify 
it with the European group. Lagarde distinguishes in it three 
elements : the Haikan, the Arkasid, and the Sassanid elements ; 
the two latter are Iranian, but the Haikan element belongs to a 
famuy of languages the oldest of which is the Zend. Hubsch- 
mann concludes that % occupies an intermediate place between 
the Iranian languages and she Slavo-Lithuamians ; and Fr. Muller, 
a partisan of its Iranian ongin, admits that it has some kinship 
with the Slavo-[ithuanian languages, Prof. Patkanoff concludes 
that ıt occupies an intermediate place between these two, and is 
a representative of an extinct group of Indo-European lan- 
guages, which formerly was spread perhaps in Asia Minor,— 
We notice also several notes: on the dolmens of the Maykop 
district ; on the descriptions of the first physical training given 
to children by different Caucasian peoples {these interesting de- 
scriptions, comprising nearly all Caucasian peoples, were sent to 
Moscow to Dr, Pokrovsky) ; on aichzeological discoveries ın the 
province of Kuban, &c. g = 

The Jevestia contain also many interesting short notices on 
the scientific work done on the Caucasus by other Societies and 
private persons ; and bibliographical notices on different works 
dealing with the Caucasus. Elisée Reclus’s description of the 
Caucasus in the ‘‘ Géographie Universelle” is considered as the 
best that has yet appeared, and it is proposed to translate it into 
Russian, with notes and additions. 

The Appendix contains several valuable papers, namely: a 
note on the Bosphorus and Constantinople, by M. Stebnitzky 
(with a map), containing some new information on currents in 
the Bosphorus and on the mean temperature at Pera, accoiding 
to new observations of M. Kumbari (14°°3 Cels.) ; a note on the 
Aysors of the province of Erivan ; a note on the population of 
Turkish Armenia, by M. Eritsoff (1,162,957, out of which 
214,350 are Turks, 357,577 Kurds, 498,007 Armenians, 41,682 
Kazilbashes, 25,516 Greeks, and 17,400 Aysors); and several 
translations. 

The geodetical part is represented in the seventh volume of the 
Jzvestia bya paper by M. Kulberg, on theinfluence of the oscillations 
of the supporting disc of the pendulum of the Russian Academy 
on the measured length of the seconds pendulum. The correc- 
tion due to this cause was found to be equal to +0°0650 Paris 
lines, which correction closely corresponds to the difference 
between the Russian pendulum and that of Cater, which was 
found at Kew to be equal to 0’0056 inches, or 0'0631 Paris lines, 
The corrected lengths of thè seconds pendulum at the above- ` 
named localities (at 13° Réaumur, and reduced to the sea-level) 
would be thus: 440°2734 Paris lines at the®Tiflis Observatory, 
440°3279 at Vladikavkaz, 440°2126 at Gudaur, 440°2018 at 
Dushet, 440°3172 at Batum, and 440°2364 at Elizabethpol.—A. 
biographical notice of the lat® Gen. Khodzko gives an account 
of the immense work he performed for the triangulation of the 
Caucasus. He began this work in 1847 with the Anti-Caucasus, 
always taking for himself the most difficult parts of the work, 
such as the measurements on the summit of Alaghoz (13,436 
feet high), or of Ararat (16,916 feet), 6000 feet above the snow’ 
line, and of other high summits, On June 28, 1851, he observed 
an eclipse of the sun on the summit of Galavdur, at a height 
of 10,380 feet, and noticed the protuberances which were 
doubted at that time as belonging to the atmesphere of the sun. 
The geodetical determination of 1396 points in Trans-Caucasia 
was terminated in 1854, but that of Northern Caucasus was» 
begun only in 1860, and was connected with those of Russia in 
1864. Rhe accuracy of this immense work and its importance 
for geodesy apd physical geography are well known, 

The same volume contains several valuable geographical 


(a kind of Orchis}, is used by the bewitchers. In the Anti- | papers and maps. Among the latter the first place belongs to 


. wars of the past. 
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those of the frontier between Russia and Persia, from the Caspian 
to Babadurmaz, and of the frontier between Russia and Turkey, 
from the Black Sea to Ararat; both are accompanied with 
maps.-—-General Stebnitzky contributes a most valuable sketch 
of all that is known about the Pontian rangą which follows 
the southern coast of the Black Sea from the Veshil-irmak to the 
Chorokh.—M. Stepanoff contributes an interesting paper “on the 
province of Kars, recently annexed to Russia ; and M. Bakradze 
oneon the ethnography of the same province. The province consists 
of three different parts : the lowlands of the basin of the Olti 
River, covered with clay hills intersected with irrigation canals, 
and offering great advantages for gardening; the 5000 to 6000 
feet high plateau of Kars, 50 miles long and 35 miles wide, 
bordered with mountains the highest of which reaches 9700 feet. 
It is covered with lavas and basalts, deeply cut by rivers; 
the mountains are devoid of wood; agriculture is carried on on this 
plateau, notwithstanding its great height. The third part of the 
province is again a plateau, Goco to 7000 feet high, where agri- 
culture becomes impossible, but covered with good pasture-land, 
and dotted with lakes, The population of the province has suffered 
much from-wars. In the basin of the Olti and in the north-east 
it was formerly Georgian, who have become Mussulmans; the 
Kurds make one-sixth of the population. The basins of the 
Araxes and Kars rivers were formerly occupie@ by Armenians. 
The capital of Armenia, Ani, now in ruins, was situated here. 
After 1830, no less than g0,cco Armenians emigrated into 
Russian dominions, whilst Turks, Turcomans, Karapakhs, and 
Caucasian emigrants (Kabards and Osets) occupied their place, 
forming thus a most mixed population. Presently the Mussul- 
mans emigrated back from the province (no less than 65, 447 souls 
during two years), and 7100 Russian Nonconformists have occu- 
pied their place, as well as 10,000 Greeks and about 4100 
Armenians, The migration of whole populations is thus still 
going on in our times, as it was going on formerly after the great 
It is easy to foresee that the .country contains 

most remarkable Armenian antiquities, such as churches built in 

the ninth and tenth centuries. 

Since the year 1880 the director of the Tiflis Observatory, M. 
Milberg, has undertaken a-series of measurements of the tempe- 
rature of the ground, together with measurements of temperature 
by. a black-bulb thermometer suspended 1'5 metres above the 
ground, and M. Smirnoff analyses the results of these measure- 
ments. The blackened thermometer has given a somewhat 
higher average temperature for the year than the usual thermo- 
meter suspended in shade (12°°7 Celsius, instead of 11°°6); the 
same was observed, as is known, in England. At the same 
time its maxima are obviously higher and its minima are lower 
than those of the usual thermometer in shade, its range being 
from ~14°'5 to +429, instead of —12"0 to +37°°6; whilst 
the range of average temperatures of different months was 28°°6 
instead of 27°°5 in the shade, The underground thermometers 
were placed at depths of I, 2, 5, 12, 20, 41, and 79 centimetres, 
and were observed, the six former every hour, and the last 
each three hours. Two other thermometers, placed at depths of 
1°6 and 3'5 metres, were observed onceaday, The whole series 
of observations is published in the Memozrs of the Caucasian 
Agricultural Society, and the Jzvestia give the monthly averages, 
as well as a résumé of the results. We shall add to this résumé 
that the observations at Tifis show*well the retardation of sea- 
sons at a depth of 79 centimetres, the coldest and warmest 
months being Febwuary and August, instead of January and 
July. The frosts at the spot where the observations were made 
do not penetrate deeper than 40 centimetres.—M. Maslovsky 
gives some observations of ten®perature at Askhabad, in the 
Akhaltekke oasis, during the summer months ; the moisture in 
May was but 31 to 33 per cent., falling as low as 17 per cent., 
and reaching sometimes 59 per cent.—M. Chernyavsky gives the 
Abkhaze, Mingrelian, and Georgian names of different plants. 
e Several pap@rs deal with the population of the Caucasus: M, 
Zagursky has contributed a paper on the ethnographical maps of 
the Caucasus, and, after having sharply criticised the works of 
M. Rittich, recommends as the best ethnographical map of the 
Caucasus, that which was published by M. Seidlitz in Zefer- 
manns Mittheilungen, anc in which M. Zagursky has embodied 

«the results of the little-known but remarkable linguistic works of 
the late General Uslar. Still this map leaves much to desire 
and ought to be accompanied by an explanatory mempir.—The 
much-debated question as to the number of Armenians in the 
Russian dominions is discussed by M. Eritsoff, who comes to the 
conclusion that it must be (taking into account the increase fof 





population until 1881) 860,456 on the Caucasus, and 56,536 in 
European Russia._.M. von Eckert gives the results of anthropo- 
logical measurements he has made, according to the instructions 
of Virchow, on 30 Adighes, 7 Ingushes, 11 Georgians, 14 Osets, 
14 Armenians, 9 AderMjan Tartars, and 80 Little-Russians from 
the Government of Kharkoff. They proved to be all brachy- 
cephalic, the average indexes being 80°7 for the Osets, 80°9 for 
the Tartars, 81°9 for théIngushes, 82*o for the Adighes, 82°2 for 
the Little-Russians, 83°3 for the Georgians, and 86°5 for the 
Armenians, The percentage of broad faces (chamdprosop faces, 
that is, those where the breadth between the cheek-bones is less 
than 89°9 per cent. of the length of the face, measured from the 
upper part of the nose to the lowe-t*part of tRe chin) is 44 for 
Tartars, 64 for Armenians, 71 to 77 for Osets, Georgians, and 
Adighes, 86 for Ingushes, and go for Little-Russians. 

The same volume contains several notes : on the Charjui; a hst 
of heights in the Aderbijan ; on the Scotch colony at Kuras and 
many others; and a bibliographécal notice, by M. Stebnitzky, 
of Elisée Reclus’s description of the Caucasus, witich is Spoken 
of in high terms.—The Appendix contains the translation, 
with notes, of the memoir, by Major Trotter, on the Kurds 
in Asia Minor, and of the ConsulagwReporof W. Gifford Pal- 
grave on the provinces of Trebizond, Sivas, and Kastamuni. 

The eleventh volume of the Memoirs of the, Caucasian Geo- 
graphical Society contains three papers by M. Petrusevitch : on 
the Turcomans between the Uzboy and the northern’ borders of 
Persia; on the north-eastern provinces of Khorassan ; and on 
the south-eastern coast of the Caspian and the routes to Merv. 
Some of these papers are already known to English geographers; 
and the others probably will be translated in full. They are 
accompanied by a map of the Russian Trans-Cagpian dominions 
and of Northern Persia, ° 

The twelfth volume of the Memoirs contains the first part of 
a large work, by the late General Uslar, on the ancient history 
of the Caucasus. It deals with the oldest traditions about the 
Caucasus, and is a most remarkable attempt at a scientific inquiry 
into the remotest history of this country. It is accompanied b 
a biographical notice of General Uslar, by M. Zagursky, his 
collaborator and follower. It is certain that M. Uslar, who 
pursued for many years the truly scientific exploration uf Cau- 
casian languages (undertaken first by Sjögren), has done in this 
branch far more than anybody else. But his works—which were 
only lithographed in a few copies, and each of which is not only 
a serious Study of separate languages, but also a thorough de- 
scription of the nation it deals with—are very little known, and 
this only ‘from the short reports that were made on them by 
the late Member of the Russian Academy of Sciences, M, 
Schiefner. The few pages in which M. Zagursky gives an 
account of the work of Uslar, of the methods he followed, and 
of the results he arrived at, ought to be translated in full, as 
surely they would be most welcome to all those in England who 
are interested in the study of ethnology. They deserve much 





more than a short notice. P.K 
sre EE 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD.—Prof. Moseley and Prof. Burdon Sanderson have 
been appointed ex oficio Members of the Board of the Faculty of 
Natural Science, - 

Prof, Clifton has been elected a Member of the Hebdomadal 
Council in place of the late Prof. Smith. 

The Professorship of Arcħhæology and Art, founded by the 
late Commissioners out of the revenues of Lincoln College, has 
been in abeyance owing to the proposed statute not having 
received the Queén’s assent. The College now proposes to endow 
the professorship, and a statute will be promulgated at the 
beginning of next term, providing for a Professor of Classical 
Archeology and Art, ‘‘ who shall lecture on the arts and manu- 
factures, monuments, coins, and inscriptions of classical antiquity, 
and on Asiatic and Egyptian antiquities, or on some_of those 
subjects.” : . 

Mr. G. A. Buckmaster, B.A., and late Natural - Science 
Demy of Magdalen College, has, after examination, been elected 
to the” Radcliffe Travelling Fellowship, Mr. Buckmaster 
also obtained the Burdett Coutts Scholarship for proficiency in 
geology in 1882, The Fellowship is of the annual value of 200/., 
tenable for three yea. The candidate must declare that he in- 
tends to graduate in medicine in the University of Oxford, and to 
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travel abroad with a view to his improvement in that study. A 
Fellow forfeits his Fellowship by spendinggmore than eighteen 
months within the United Kingdom ` 





— 
SCIENTIFIC SERIALS 


Sournal of the Franklin Institute, Fgbruary.—An account of 
certain tests of the transverse strength and stiffness of large 
spruce beams, by’G. Lanza —The abstraction of heat by mecha- 
nical energy, by J. Rowbotham.—On the application of the 
principle of virtual velocities to the determination of the deflec- 
tion and stresses of frameg, by G. F. Swatn.—Cone pulleys, by 
H. W. Spangle?.—Dust explosions iu breweries, by C. J. 
Hexamer.—4A summary of progress in “science and industry, 
1882. 


e 

THE January number of the Revue a’ Anthropologie (Premier 
Fasc., 1883), contains the firs, part of a valuable memoir—un- 
fortungtely left incomplete by Paul Broca at the time of his 
death—on the cerebral convolutions of the human brain, as 
shown by casts. Broca, having found from long experience that 
it is almost impossible to obtgin specimens of a normal cerebrum 
in which both hemispheres are symmetrical, devoted lis atten- 
tion to the preparation, for the special use of students, of exact 
models of the dnvolutions divested of the secondary folds, 
whose extreme variability makes ıt difficult to determine their 
true character. The memoir now first printed supplies an 
exhaustive description of the brain at every stage from foetal 
to senile life, with exfidhations of the significance of the 
different colours used in the preparation of the models, which 
- have been completed under the superintendence of M. 5. Pozzi.— 
t Buffon Anthropologiste ” 1s the title of a paper by M. P. Topi- 
nard, in which he has reprinted the, main part of a lecture pre- 
viously addressed to his class in the Ecole d’Anthropologie, The 
object of the address is to show that Buffon was the precursor 
of Darwin and Lamark, both as to the theory of development 
from one, or at most a few original types, and in his belief in the 
survival of the fittest. His undoubted contradictions M. 
Topinard ascribes to the necessity of the times, which 
compelled him to respect the opinions of the clergy so 
far as to address to the Faculty of Theology a written retrac- 
tation of fourteen propositions contained in: his ‘* Histoire 
Naturelle,” which that body had condemned, This curious 
document is here given i extenso,—M. C, Sabatier, a former 
juge de paix in Kabylia, ın an article on “La femme ka- 
byle,” explains the nature of: the enactments by which the 
French Government is endeavouring to ameliorate the condition 
of women among the Kabyles, who till the present time have 
virtually been slaves, being treated. alike by their fathers and 
husbands as the least valued of chattels. As the result of long 
discussions with the heads of the tribes, two new ‘‘ kanouns,” 
or laws, have been agreed to and put into force, which 
M. Sabatier believes to be decisive steps towards the social 
regeneration of the men as much as of the women, one 
of these enattments restricting the rights of the father to 
give his daughter in marriage before she has reached a 
fixed age, and the other freeing a wife from the control of her 
husband under certain conditions of desertion and neglect. ~MM. 
Corre and Roussel’s report of their observations of 200 crania of 
criminals preserved in the Anatomical Museum of Brest is sup- 
plied with various tables exemplifying their precise cranial cha- 
racteristics, the nature of the crimes committed, the birth-place 
of the criminals, &c. The general conclusions ate in complete 
accord with those of Bordier, Broca, &c. 


Archives des Sciences Physiques et Naturelles, January 15.— 
On a refractometer for measuring the indices af refraction and 


the dispersion of solid bodies, by M. Soret.—Theoretical and ` 


experimental study of a rapid vessel, by M. Pictet.—On the 
apparent forces arising from the terrestrial motion, by M. 
Cellérier, 


Bulletin de P Académie Royale des Sciences de Belgique, No. 
12, 1882.—Consideration’ on the stratigraphic relations of the 
psammites of Condroz and the schists of the Famenne properly 
so-called ; also on the classification of these Devonian deposits, 
by M. Mourlon.—-Second note on the dynamo-electric machine 
with solenoid inductor, by M. Plucker.—Determination of the 
general law ruling the dilatability of any 4iquid chemically de- 
fined, by M. de Heen.—On the aurora borealis of "November 
17, 1882, by M. Terby.—Reports on prize® competitions, &c.— 
The great discoveries made in physics since the end of last 





century (lecture at public sézzce), by M. Montigny.—Dwarfs and 
giants (lecture), by M. Delboruf. . 


The Proceedings of the Linnean Society of New South Wales; 
vol, vii. Part 2 (April-June, 1882); Part 3 (July-September, 
1882). The chief contents are, Botanical: Botanical notes on 
Queensland. No, 2, the tropics; No. 3, the Mulgrave River ; 
No. 4, Myrtacezs.--On a coal-plant from Queensland, by Rev. 
J. E Tenison-Woods.—Half-century of plants new to South 
Queensland, by the Rev. B. Scortechini.—-Forage-plants indi- 
genous to New South Wales, by Dr. Woolls.—On Myoporum 
platycarpunt, a resin-producing tree of the interior of New South 
Wales, by K. H. Bennett.—-Botanical notes in the neighbour- 
hood of Sydney, by E. Haviland.—Zoological: On a new 
Gobiesox from Tasmania; on two new birds from the Solo- 
mons; on a new Coris fgom Lord Howe's Island, by E. P, 
Ramsay.—-Australian Micro-lepidoptera, No. 7, by E. Meyrick. 
-~On a reported poisonous fly from New Caledonia; new 
species of fish from New Guinea and Port Jackson; on an insect 
injurious to the vine, by Wm. Macleay.—On a new species of 
Allopora, by Rev, J. E. Tenison- Woods,—On Australian fresh- 
water sponges; on tife brain of Galeocerdo rayneri; mono- 
graph of Australian Aphzoditea (Plates 6 to rr); notes on 
anatomy of pigepns, by W. A. Haswell.—Some new Queens- 
land fishes; on a new species of squill from Moreton Bay, by 
W, de Vis, B.A.--Habitat of Cyprea citrina, of Gray, by J. 
Brazier,—-New variety of Ovulum depressum, found at Lifou, by 
R. C. Rossiter.—On a breeding place of Platalea flaupes and 
Ardea pacifica, by K. H. Bennett. Geological : Physical struc- 
ture and geology of Australia, by Rev. J. E. Tenison- Woods, 


Sournal of the Asiatic Society of Bengal, vol. h. Part 2, Nos. 
2and 3, 1882 (December 39, 1882) contams :—Some new or rare 
species of Rhopalocerous Lepidoptera from thé Indian region, 
by Major G. F. L. Marshall, R.E. (Pl. 4).—-On an abnormality 
in the horns of the Hog-deer (Axis porcinus), with an amplifica- 
tion of the theory of the evolution of the antlers in ruminants, 
by John Cockburn.—On the habits of a little-known lizard 
Brachysaura ornata), by John Cockburn.—Second list of butter- 

ies taken in Sikkim in Oczober, 1882, by L. de Nicéville. 


Morphologisches Fahrbuch, eine Zeitschrift fur Anatomie und 
Entwickelungspeschichte, Bd. 8, Heft 3, contains :—The nasal 
cavities and lachrymo-nasal canals in amniotic vertebrata, by 
Dr. E. Legal.—The struccure of the hydroid polyps, by Dr. 
Carl F. Jickeli (Plates 16-18).—-The tarsus in the birds and 
Dinosaurs, by G. Baur (Plates 19 and 20).—-Contribution to a 
knowledge of the development of the vertebral column in Tele- 
ostians, by Dr, B. Grassi.-On an hypothesis concerning the 
phylogenitic derivativion of the blood system of a.portion of the 
Metazoa, by Dr. O. Butschli. 


Reale Istituto Lombardo di Scienze e Lettere Rendiconti, vol. 
xv, fasc. xx.—Reports on prize-awards; announcements of 
prize-subjects, &c, 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, Februazye15.—‘' Description of an Appara- 
tus employed at the Kew Observatory, Richmond, for the 
Examination of the Dark Glasses and Mirærs of Sextants.” 
By G. M. Whipple, B.Sc., Superintendent. 

In the Proc. Roy. Soc. for 1867, Prof. Balfour Stewart de- 
scribed an apparatus designed and, constructed by Mr. T. Cooke 
for the determination of the errors of graduation of sextants. 
This instrument has from that date been constantly in use at 
the Kew Observatory, and since the introduction of certain 
unimportant improvements has been found to work very well. 

No provision was made, however, for its empléyment ın the® 
determination of the errors of the dark shades used to screen 
the observer's eyes when the sextant is directed to the sun or 
moon, and it has been found that errors may exist in the shape 
of want of parallelism in these glasses, sufficiently large to 
seriously affect an observation accurate in other respects. 

It has also been found chat sextant makers are desirous of « 
‘having the shades examinec. before proceeding to fit them into 
their metal mountings, ard also to have the surfaces of the 
mirrors tested for distortior. before making the instruments up. 
With a view td’the accomp-ishment of these ends, for some time 
pag the Kew Committee have-undertaken to examine both dark 
glagses and mirrors, and to mark them with a hall-mark when 
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they are found to answer the requirements necessary for 
exactitude. — 

For these purposes the following ‘apparatus has been devised 
by the author, and brought into use at the Observatory. 

A telescope of 33 inches aperture and 48 inckes focal length, 
a pair of collimators of 14 inch aperture and 10 inches focal 
length, and a heliostat, are firmly fixed to a stout- plank, $o that 
theu,axes may be in the same horizontal plane. The eyepiece 
of the telescope carries a parallel wire micrometer, 7 

In order to adjust the instrument, the telescope is directed to 
the sun, a shade being fitted to the eyepiece and then placed in 
its Y’s focused for parallel rays. The collimators are then 
fixed on their table with their object-glasses opposed to that of 
the telescope, the eyepieces and wires having first been removed, 
and a metal plate with a sharply-cut hole in its centre fitted to 
their diaphragms, A 
- Light is next reflected down the collimator by the heliostat, 
„and the aperture in the diaphragm being viewed through the 
telescope, is carefully focused by moving the object-glass of the 
collimator to and fro by means of its 1ack and pinion. 

- The diaphragm aperture is next colljmated by rotating the 
collimator in its bearings, . 

Both collimators being thus adjusted, they are placed side by 
side, so that their illuminated sghts can be viewed simulta- 
neously in the telescope, appearing as superimposed bright disks 

12’ in diameter. They are next separated so that the disks 
remain merely in contact at the extremity of their horizontal 
diameters, 

The instrument is now ready for use, and the examination of 
the shades is performed in the following manner :—- | 

The glass to be tested is fixed in a rotating frame in front of 
the object-glass of one collimator, a corresponding shade being 
placed between the heliostat and diaphragm of the other colli- 
mator. The sun is now directed on to the diaphragms, The 
coloured disks are viewed through the telescope, when, if the 
sides of the shade, placed between the collimator and the’ object- 
glass of the telescope, are perfectly parallel, the relative posi- 
tion of the disks is unchanged ; if, however, the shade is not 
ground true, the disks will appear either separated or to overlap. 
In the first case the amount of separation is measured by the 
micrometer, and serves to indicate the quality of the glass. In 
the case of overlapping images the shade is rotated through 180°, 
and separation produced which can be measured. A second 
examination is then made, the shade having been turned through 
go’, à 

If in no position a separation of images is found to exist to 
the extent of 20”, the glass is etched K.O. r; if more than 
20” but less than 40”, the mark is K.O, 2; with greater distortion, 
than this, the shade is rejected and not marked, 

To examine the quality of the mirrors, a small table, on 
levelling screws, is put in front of the object-glass of the tele- 
scope. The mirror to be tested is placed on its edge on this 
table, and turned until a distant well-defined object is reflected 
down the tube of the telescope. The object-glass of the tele- 
scope having previously been stopped down to an aperture 
corresponding to the size of the mirror, the reflected image is 
contrasted with that seen directly, and if the definition is un- 
changed the mirror is marked K,O. with a writing diamond, and 
returned to the maker; if the obj@ct appears distorted, its un- 


fitness for use is similarly notified. A small fee is charged for the 


examination, ° ' 


Geological Society, February 7.——J. W. Hulke, F.R.S., 
president, in the chair.-G, IPArcy Adams, Prof. Ferdinand 
Moritz Krausé, and the Rev. Alfred William Rowe were elected 
Fellows, and Dr. Karl A. Zittel, of Munich, a Foreign Corre- 
spondent of the Society.—The following communications were 
read:—On the metamorphic and overlying rocks in parts of 

“Ross and Inverness shires, by Henry Hicks, F.G.S., with 
petrological notes by Prof. T. G. Bonney, F.R'S. In this 
paper the author described numerous sections which have been 
examined by him in three separate visits made to the north-west 
Highlands. In seme previous papers, sections in the neighbour- 
hood of Loch Maree had been chiefly referred to. Those now 
described are to the south and south-east of that area, and occur 
in the neighbourhoods of Achmashellach, Strathcarron, Loch 
Carron, Loch Kishorn, Attadale, Strome Ferry, Loch Alsh, 
arid in the more central areas about Loch Shiel and Loch Eil to 
the Caledonian Canala In these examinations the author paid 
special-attention to the stratigraphical evidence, to see wheher 
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there were any indications which could in any way be relied 
upon to-prove the theory propounded by Sir R. Murchison that 
in these areas fossiltferous Lower Silurian rocks dip under thou- 
sands of feet of the highly crystalline schists which form the 
mountains in the more central areas. On careful examination 
he found that in consequence of frequent dislocations in the 
strata the newer rocks were frequently made to appear to dip 
under the highly crystalNne series to the east, though in reality 
the appearance in each case was easily seen to be due to acci- 
dental causes. Evidences of dislocation along this line were 
most marked; and the same rocks in consequence were 
seldom found brought together. He recognised in these eastern 
areas at least two great groups of erystallinesschists metamor- 
phosed throughout mvall the districts examined, even when 
regularly bedded and not disturbed or contorted ; and they have 
representatives in the western areas, among the Hetr:dean series, 
which cannot inany way be-differentiated from them. These he 
called locally by the names, in descending order, of Ben-Fyn, 
and Loch-Shiel series. ‘Ihe former consist, in their uppe part, 
of silvery mica-schists and gneisses, with white felspar and 
quartz; in their lewer part, of hornblendic rocks, with bands of 
pink felspar and quartz, and of chlgritic and epidctic rocks and 
schists. ‘The Loch-Shuiel series consists chiefly of massive grani- 
toid gneisses and hornblendic and ‘black mica-schists, Thirty- 
three microscopical sections of the crystalline s@hists and the over- 
lying rocks are described by Prof. Bonney, and he recognises 
amongst them three well-marked types. In No. r he includes 
the Torridon Sandstone, the quartzites and the supposed over- 
lying flaggy beds on the east side of Glen Laggan, ‘These are 
partially metamorphosed, only distinct fragments are always 
easily recognisable in them in abundance, In¢No, 2, the Ben- 
Fyn type, the rocks are crystalline throughout, being typical 
gneisses and mica-schists. In No. 3, the Loch-Shiel series, he’ 
recognises highly typical granitic gneisses of the Lower Hebri- 
dean type. Dr. Hicks failed to find in these areas at any point 
the actual passage from group I to group 2; neither did 
the same rocks belonging to group I meet usually the same 
rocks belonging to group 2. The evidence everywhere showed 
clearly that the contacts between these two groups were either 
produced: by faults or by overlapping. Group 3,’ placed 
by Murchison as the highest beds in a synclinal trough, 
supported by the fossiliferous rocks, the author regarded 
as composed of the oldest rocks in a broken anticlinal. 
They are the most highly crystalline rocks in these areas ; 
and the beds of group 2 are thrown off on either side in broken 
folds, These, again, support the rocks belonging to group 1. 
The author therefore feels perfectly satisfied that the crystalline 
schists belonging to groups 2 and 3, which compose the moun- 
tains in the central areas, do not r€pose conformably upon the 
Lower Silurian rocks of the north-west areas with fossils, and 
that these highly-crystalline rocks cannot therefore be the meta- 
morphosed equivalents of the comparatively unaltered, yet highly 
disturbed and crumpled, richly fossiliferous Silurian strata of 
the southern Highlands, but are, like other truly crystalline 
schists examined by him in the British Isles, evidently of pre- 
Cambrian age. In an Appendix by Prof. T. G. Bonney, 
F.R S., on the lithological characters of a series of Scotch 
rocks collected by Dr. Hicks, the author stated that he observed 
in the above series, as he had done in other Scotch rocks lately 
examined by him, three rather well-marked types~one, where, 
though there is a certain amount of metamorphism among the 
finer constituents forming the matrix, all the larger grains, 
quartz, felspar, and perhaps mica, are of clastic origin; a 
second, while preserving a Wedded structure and never likely to 
be mistaken for an igneous rock, ,being indubitably of clastic 
origin, retains no certain trace of original fragments ; while the 
third, the typital “old gneiss” of the Hebridean region, 
seldom exhibits well-marked foliation, It is sometimes difficult 
to distinguish between the first and second of these; but this 
the author believed to be generally due to the extraordinary 
amount of pressure which some of these Scotch rocks have 
undergone, which makes it very har to determine precisely 
what structures are original. Even the coarse gneiss is some- 
times locally crushed into a schistose rock of comparatively 
modern aspect. The least altered of the above series the author 
considtred to be the true ‘‘newer-gneiss” series of the High- ' 
lands, but both of the others to be much older than the Torridon 
Sandstones—On the ‘Lower Carboniferous rocks in the Forest of 
Dean, ‘as representgd in typical sections, at Drybrook, by E., 
Wethered, F.G.S., with an appendix by Dr. Thomas Wright. 
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Chemical Society, March 1.—-Dr. Gilbert, president, in the 
chair.—The following gentlemen were elected Fellows :—A. C. 
Abraham, G. Board, C. N. Betts, E. Bevaf, F. J. Cox, A. 
Collenette, S. Dyson, W. T. Elliott, H. B. Fulton, *C. G. 
Grenfell, B. F. Halford, W. D. Hogg, D. Hooper, J. J. 
Knight, H. F. Lowe, T. H. Leeming, J. E. Marsh, W. 
Newton, C. Rumble, F. Scudder, J, O'Sullivan, S. A. Vasey, 
T. D. Watson, R. M. Walmsley, C, SS. Webster, F. Watts. 
— The following papers were read :—-On some derivatives of the 
isomeric CygH,,0 phenols, by H. E. Armstrong and E, H. 
Rennie. Lallemand stated that a trinitro-thymol was produced 
by the action of a mixture of mtric and sulphuric acids on 
dinitrothymol, The autho% find that a trinitro body is formed, 
but that it hay the constitution and properties of trinitrometacre- 
sol, The authors could not obtain a trinitro body from carva- 
crol. When thymolsulphonic acid is tweated with nitric acid, 
paranitrothymol is formed, the sulpho group being displaced. 
When bromothymolsulphonic agid is treated with chromic acid, 
añ amerphous quinone is formed, but when permanganate is 
used, no quinone is produced, The authors have also studied 
the action of nitric acid on bromisobutylswlphonic acid.— 
Chemico-microscopical researghes on the cell-contents of certain 
plants, by A. B. Giiffiths. The author has grown cabbage 
plants on soils containing ferrous salts: the plants are larger, 
and their ash contafns a considerable quantity of oxide of iron. 
In sections under the microscope crystals are visible which 
belong to the monoclinic system and give a blue colour with 
potassium: ferricyanide and an opacity with barium -chloride. 
The author concludes that*tfey consist of ferrous sulphate. —The 
phenates of amido bases, by R. S. Daleand C, Schorlemmer. 
The authors have*satisfied themselvés that, when aurin is heated 
with ammonia, pargrosanilin is at once formed, When aurin is 
heated with common rosanilin and alcohol, a solution is produced 
which on concentration yields a crystalline powder of rosanilin 
aurate ; similarly by heating anilin and phenol in molecular pro- 
portions, antlin phenate is obtained in glistening’ plates melting 
at 29°'5, boiling 184°°5, 


Anthropological Institute, February 27.—Prof. W. H. 
Flower, F.R.S., president,ein the chair.—The election of Mr. 
C. Fountaine Walker was announced.—Dr. Garson exhibited 
and described a series of photographs of cases of hypertrichosis. 
Mr. A. Tylor read a paper.on the homological nature of the 
human skeleton. He finds that in the skull of all -vertebrate 
animals, including man, a general resemblance to the trank and 
limbs is carried out—for instance, variations in the limbs are 
accompanied by variations in the jaws, and the occiput varies 
with the pelvis, the sternum with the palate, and so on through- 
out the skull and body, ‘This is due to mechanical causes. 
Bones, like the parts of plants, consist of stalks and leaves; the 
stalk-element is shown in the vertebrae and the long bones, and 
the leaf-element in the apophyses, the plate-bones of the skull, 
such as the parietals, &c, The elemental shaft-bones always bulge 
at the extremities where pressure is exerted, hence the peculiar 
form of all su@h bones. This form is a mechanical necessity, 
and, in accordance with the known laws of correlation and repeti- 
tion of parts, helps us to understand the singular relations 
subsisting between the skull and the rest of the skeleton. 


Institution of Civil Engineers, March 6,—Mr. Brunlees, 
president, in the chair.—~The first paper read was on the pro- 
ductive power and efficiency of machine tools, and of other 
labour-saving appliances, worked by hydraulic pressure, by Mr. 
‘Ralph Hart Tweddell, M.Inst.C.E.--The second paper read 
was on stamping and welding under the steam-hammer, by Mr. 
Alexander McDonnell, M.Inst.C.E. £ 


. 
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SYDNEY 

Linnean Society of New South Wales, December 27, 
1882.—Dr. James C. Cox, F.L.S., president, in the chair.— 
The following papers were read :—-Occasional notes on plants 
indigenous in the neighbourhood of Sydney, No. 2, by Edwin 
Haviland. This paper treats chiefily of the construction and 
habits of Utricularia dicholoma.—Description of a new Belideus 
from Northern Queensland, by Charles W. De Vis, B.A,—A 
paper by the same author describing two new Queersland 
fishes (Callionymus achates and Mugil nasutus)—By the Rev. 
Dr., Woolls, on the species of Eucalyptus fir® known ig Europe. 
Of the twelve species described by Willdenow, eleven are from 
the immediate neighbourhood of Sydney, fnd one only from 
Tasmania. This tree, the Tasmanian Stringy Bark (Æ. obliqua), 











was the first Eucalypt known in Europe, the specimen having 
been collected during Furneaux’s voyage. On jt L’Heéritier 
founded the genus, 1788. The early descriptions are, as it may. 
be supposed, very vague and imperfect, and their identification 
has been a mattewof much difficulty and hesitation, now happily 
removed.—On some new species of tubicolous annelides, by 
Willian? A. Haswell, M.A., B.Sc.—-On new species of Agaricus 
discovered in Western Australia, by the Rev, C. Kalchbremner. 

~-On some points in the anatomy of the urogenital organs in 
females of certain species of kangaroos, Part 1, by J. J. 

Fletcher, M.A., B:Sc.—The Rev, J. E. Tenison- Woods read a 
paper on a species of Brachyphyllum, which was found in the 
Tivoli coal mine. In many respects this species resembled the 
well-known B. mamullare of the British and Continental Oolite, 

but lest any confusion should arise from a doubtful identification, 

and as the stems and leaves 8f this specimen were much thicker, 

and the leaves more fleshy than in B. mamillare, the author dis- 
tinguished it as 2, crassum. He considered that the discovery 
of this specimen served to place the Jurassic age of the Ipswich 
(Queensland) coal beds beyond much doubt.—A note was read 
by Dr. H. B. Guppy, of H.M.S. Lark, on the cocoa-nut eating 

habit of the Birgus of theeSolomon Islands. Dr. Guppy had 
no doubt from what he had observed that the Robber-Crab is in 
the habit of brealfing open the shells of the cocoa-nuts with its 
powerful chele.—Mr. Haswell stated that he had much pleasure 
in announcing to the Society that, thanks to the intelligent 
inquiries made by Mr. Morton of the Museum, while recently in 
Queensland, he had hopes that they were ‘on the way towards 
learning something of the embryology of the Cerafodus, Mr. 
Morton had ascertamed that the Cerafodus spawns in the Burnett 
River during the months of June, July, or August, the spawn 
being deposited in a slight excavation formed in the bed of the 
river at a depth of eight or ten feet, the male and female re- 
maining in close attendance on it until hatched. Arrangements 
had been made by which it was hoped that a supply of the 
spawn might be obtained for observation next season. 


Paris - 


Academy of Sciences, February 26.—M. Blanchard in the 
chair.—The death of Baron Cloquet, Member in Medicine and 
Surgery, was announced,—The following papers were read :— 
Note on various points of celestial physics, by M. Janssen. At 
Meudon Observatory they are studying movements of photospheric 
matter with the aid of series of images obtained with the “ photo- 
graphic revolver”; they are also working at photographic photo- 
metry, the principle being that the intensities of two light-sources 
are in the inverse ratio of the time they take for the same photo- 
graphic work (e.g. producing the same tint on two quite similar 
plates). The method will be applied to data of the comet of 
1881, the full moon, &c. M. Janssen further hopes to present 
soon a complete study of the spectrum of aqueous vapour.— 
Results of a new series of experiments on the apparatus for 
transport of mechanical work installed on the Chemin de fer du 
Nord, by M. Deprez: note by M, Tresca (see p. 422).-On 
the heat of formation of chromic acid, by M. Berthelot.—Rain 
in the Isthmus of Panama, by M. de Lesseps, A table of 
observations of rainfall by Mr. John Stiven, for 1879-1882, 
shows that 1879 was an extratrdinarily rainy year (2'152 m.), a 
large excess occurring in November. The rain-season lasts 
nearly six months, from May to November, exeepting an inter- 
ruption of a few weeks in June and July. This is explained by 
the behaviour of the ascending body of air which accompanies 
the curve of maxima in its annu&l oscillation on either side of 
the thermal equator, which movement is connected with the 
annual movement of the sun. The trade-winds north and south 
also affect the phenomena.—On the bronze tools wed by miners 
in Peru, by M. Boussingault. A bronze chisel found in an old 
quarry of trachyte near Quito, evidently served- inwerking the 
trachyte (softened by water) ; it contains copper 95, tin 4'5, with 
minute quantities of lead, iron, and silver.—Nebulee discovered 
and observed at Marseilles Observatory, by M. Stephan.—Ex- 
halation of nitrogen in a ga-eous state during respiration of 
animals, by M. Reset, MM. Petenkoffer and Voit negated such 
exhalation (affirmed by the author). Recent experiments by 
MM. Seegen and Nowak confirm M. Reiset’s view.—Direct and 
rapid attenuation of virulent growths by the action of heat, by 
M. Chauveau. ‘The method may be applied to liquids of arti- 
ficial cultivation*with much better success than to the natural 
humewrs of the system, and ıt may be graduated at will accord- 
ing tò the degree of attenuation desiied-—Contiibution to the 
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study of refrigeration of the human body in hyperthermie dıs- 
eases, especially typhoid fever, by M. du Montpellier, He 
indicates the useful effects of his-cooling apparatus. ~Researches 
on the division of acids and bases-in solution by the method 
of congelation of the solvents, by M. Raowlt.—Qn the rela- 
tions between covariants, &c. (continued), by M. Perrin.— 
-On the theory of uniform functions, by M. Goursat.—Note on 
a peint of the theory of continuous periodic fractions, by M. de 
Jonqméres,—Remarks on a communication of M, de Char- 
donnet on the vision of ultra-violet radiations, by M. Mascart. 
He thinks the conclusions too absolute ; he showed some years 
` ago that ordinary sight habitually perceives the whole ultra-violet 
solar spectrum as lavender grey, and some eyes see even further. 
—On the increase of intensity of scintillation of stars during 
auroras, by M. Montigny. (Already noted elsewhere.)—On the 
production of apatites and of brémised Wagnerites with lime 
base, by M. Ditte.— Researches on the action of zinc-ethyl on 
amines -and phosphines; new method of characterising the 
nature of.these bodies, by M. Gal.—On the products of decom- 
position by water of fluoborised acetone a, by M. Landolf.—On 
neutralisation of glycolic acid by bases, by M. de Forcrand.— 
On a new base of the quinoleic series, phenol-quinoleine, by M. 
Grimaux,-—Derivatives of strychnine,- by M. Hanriot, He 
describes a new dinitro-strychnine, also diamido-strychnine.—On 
sulphocyanacetone, by MM. Tcherniac and Hellon.—Chloro- 
nitrated camphor, by M. Cazeneuve.—On the ice plant, by M. 
Heckel. His observations some years ago agree with those of 
M. Mangon.—Researches on the chromatophores of the Sepiola 
Rondeletii, by M. Girod. He regards the protoplasm of the 
pigmentary cell as the agent of extension ; the basilar cell pro- 
ducing contraction.—On the disease of saffrons known as Zacon, 
by M. Prillieux.—On an inversion of temperature observed at a 
point of the Alps on December 27, 1882, by M. Henry. M. 
Broch noted a similar case near Christiania, where a rich banker 
has a chalet at a height of 408m. In winter the temperature 
there is often about zero, while at Christiania it is 10 or 15 
degrees below zero.—M, Daubrée indicated the contents of a 
new publication from Lima, Anales de Construcciones civiles y de 
Minas del Peri. 

March 5.—M. Blanchard in the chair.—The following papers 
were read :—Observations of the satellites of Neptune, of 
Uranus, and of Saturn, with the equatorial of the eastern tower 
of Paris Observatory, by MM. Henry; Note by M, Mouchez. 
A new objective having been ‘put in the instrament (acquired in 
1849, under Arago) renders it the best instrument the Observa- 
tory has ever had,—Nebule discovered, &c. (continued), by M, 
Stephan.—The prolific power of virulent agents that are 
attenuated by heat, and the transmission by generation of the 
attenuating influence of a first heating, by M, Chauveau. The 
attenuation does not involve any alteration of the vitality:or pro- 
lific power of the agents deprived, by heat, of their infectious 
properties. It is also shown that the influence is not merely 
individual, but may appear in the properties of new agents 
‘arising through proliferation of the protoplasm which has been 
directly subject to it.—M. de Lesseps stated that he was about 
to go to the region of the North African Chotts for a month, to 
consider the investigations of M. Roudaire.—~A letter from M. 
Nordenskjéld referred to his intended departure for Greenland 
in August., He believes that vast’regions covered with perpetual 
1ce are a physical impossibility on our globe south of the 80th 
degree of N. laf, and goes to the interior of Greenland to test 
this view.—-On the importance of the zê% of inhibition in 
therapeutics, by M. Brown-Séquard. A morbid activity will 
disappear suddenly, or nearly So, on irritation at some point (to 
be sought) more or Jess distant from that at which the activity 
prevails.—Practical usé of sulpho-carbonate of potassium against 
Phylloxera in the south of France, by M. Culeron,—On the 
perturbatiogs of Saturn due to the action of Jupiter, by M. 
Gaillot.—*Observations of the great comet of September, 1882 
(Il. 1882), made at the Observatory of the Transit of Venus 
Mission at Martinique, by M. Bigourdan.—Observations of the 
new comet (Brooks and Swift) made at Paris Observatory (equa- 
torial of the western tower), by the same.—Observations of the 
same comet at Lyons OWservatory with the 6-inch Brunner equa- 
torial, by M. Gonessiat, The comet appeared as a bright, 
nearly round nebulosity, with nucleus well condensed. In a 

` clear sky, a straight tail of about 13 long was obgerved. (M. 
Bigourdan estimates the brightness as about that of a star of 
6th or 7th magnitnde.)—-On the approximation of sums of 
numerical functions, by M. Halphen.—-On the series ofgpoly- 
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nomes, by M. Poincaré.—On the trajectories of different points 
of a connecting-rod in motion, by M. Léauté.—On the theory 
of electromagneti® machines, by M. Joubert. He calls atten- 
tion th the loss of work in continuous-current machines 
through change of direction of the current in the coils of 
the ring.—On a new collimator, by M. Thollon. The slit 
is made to take any direction, while ‘its image remains 
fixed. ‘This is effectal by means of a total-reflection prism 
placed behind the slit, with its hypothenuse face parallel both to 
the axis of the collimator and to the slit,—Dissociation of the 
bromhydrate of phosphuretted hydrogen, by M. Isambert.—On 
sulphuric chlorhydrate, by M. Ogier.—On chloride of pyro- 
sulphuryl, by the same.—Heat of fermation ef solid glycolates, 
by M. de Forcrand.--On the hydrocarbons of peats, by M. 
Durin. From an examination of fresh mosses, he thinks it 
probable (with M. Durgas) that the hydrocarbons of peat are 
not formed during vegetal decomposition, but that they existed 
already in the mosses which formed the peat.—Experiments 
proving that sanguineous concretions, formed at the stgface ot 
an injured part of vessels, begin with a deposit of hematoblasts, 
by M. Hayen,—sOn the chromatophores of Cephalopoda, by M. 
Blanchard. He holds that they go not differ at all in general 
structure from those of fishes, batracMians, and especially 
saurians (chameleon). The chromatophore is a sort of amoeba 
charged with pigment, living for itself and ¢ndependent of the 
skin which imprisons it; it is, however, under the influence of 
the nervous system. The radiating fibres are mere fibres of con- - 
nective tissue, and M. Blanchard has never {lke M. Girod) 
found them to vary in form witIf fhe chromatopbore.—On a 
flagellate Infusoria, ectoparasite of fishes, by M. Henneguy, 
This was observed on trout. The name Boda@ necator is given 
provisionally.-On the Gretacea of the coal formation of Rive- 
de-Gier, by M. Renault.—-Selenetropism of plants, by M. 
Musset. Plants of phototropic sensibility were grown from 
seeds in pots in a very dark place; then, on three nights, exposed 
at a window to direct moonlight ; the stems bent over towards 
the moon, and followed it in its course. 


«BERLIN 


Physical Society, February 1@.—Prof, Kirchhoff in the 
chair.—Prcf. Krech described at length a spectrophotometer 
which ‘he had made in 1872, and with which, in the years 1873, 
1874, 1875, and 1876, he had made-a large number of observa- 
tions for verification of the theory'of ‘the apparatus and. deter- 
mination of its errors. The theory of the instrument and the 
improvements proposed were fully gone into ; the experiments 
had been made before Herr Glau had described his spectropho- 
tometer, 
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PATHOLOGICAL ANATOMY 


A Text-Book of Pathological Anatomy and Pathogenesis. 
By Ernst Ziegler. Translated And Edited for English 
Students by Donald MacAlister, M.A , M.B., St. John’s 
College, Cambridge. -8vo. (London ; Macmillan and 
Co., 1883.) 

Fok some years the student of medicine has felt 

the want of an English manual of modérn Patho- 
logical Anatomy. He has been chmpelled either to trust 
entirely to his teacher, or $0 consult works and memoirs 
little adapted for beginners. - This felt want the English 
edition of Ziegler’s Pathology, when completed, will in 
great part meet. The author believing “‘ that the learner 
gains.a readier rasp ®f his subject when it is first 

. Presented to him as a uniform and cuherent system of 

doctrine,” has, by avoiding “much matter of controversy,” 

succeeded. in making a clear and concise statement of 
each subject treated. In this the author has been well 
seconded by the editdr, who, by carefully revising and 
amending the original, by. adding numerous references to 

English and French memoirs, and by otherwise with 

characteristic ‘ability adapting the work for English 

readers, has greatly enhanced its value. 

Although the authors have kept the student chiefly in 
view in preparing this manual, a glance at the small 
print and the numerous references given, will at once 
prove that those desirous of gaining an exhaustive know- 
ledge of the subject, and those engaged in special investi- 
gations, have not been neglected. It seems to us that 
this is by far the best plan for a text-book. It is to be 
regretted that students at the present day read so little. 
In many instances they content themselves with “learning” 
in order afterwards to retail what they purchase from their 
teachers; or what is worse, when they are unfortunate 
enough not to have their teacher as one of their examiners, 
they “get up” an endless number of often useless facts, 
derived from all possible sources, before presenting them- 
selves for examination. This waste of time and energy 
in great pert results from the want of good text-books. 


The books available are generally too large, they are, 


often quite beyond the grasp of the beginner, and at the 
same time nota little out of date. In order to be able to 
utilise fully the opportunities now offered for gaining a 
practical knowledge of pathology, and other allied sub- 
jects, lectures are not enough ; there must be something 
to fall back upon, by means,of which the impressions 
received from the teacher may be tested, something that 
will form a foundation on which an intelligent knowledge 
of the subject may be built.’ We believe that the work 
before us will serve this purpose, and that it will be 
equally useful to the teacher by enabling him to take for 
granted that the fundamental facts of his science can be 
again and again referred to as the student requires, and 
by providing short, concise statements which he can 
modify at will, and to which he can add much that is of 
historical interest, or that is too recent for any manual, 
‘however complete, to contain. $ 

The volume now published deals with General Patho- 
logical Anatomy. ‘It is divided into seven sections. Those 
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on Malformations, Inflammation, Tumours, and Bacteria 
deserve especial mention. In treating these subjects the 
authors have been careful to avail themselves of all the 
recent investigations, not only in Pathology, but also in 
Embryology and other branches of Biology, and by 
making free use of small print and giving abundant 
references, they have succeeded in drawing up ae more 
complete account than exists ın any other Enghsh manual. 

In a very suggestive introductory chapter some of the 
special terms used by pathologists are defined, and the 
functions of pathological anatomy indicated. In the 
section on the Formative Disturbances of Nutrition 
the researches of Strasburger and Flemming on the 
changes in cells and nuclei during subdivision are con- 
sidered, and a diagram showing indirect cell-division is 
introduced. In speaking of cell-multiplication it is pointed 
out that the propesition, “The stronger the external 
stimulus the greater the proliferation,” cannot be accepted ; 
that “one cag at most admit that very slight stimuli, 
sufficient merely to excite the cell without injuring it, 
may perhaps callinto play its power of multiplication; 
but nothing has been experimentally established concern- 
ing the nature, the action, or the mode of application of 
such stimuli”; further, that “when the nutritive and 
formative activities of a cell are morbidly increased, the 
effect is due to augmentation of the physiological stimuli 
or diminution of the physiological resistances to growth, 
or the direct influence of external stimuli”; the factors 
probably ‘favouring proliferation being (1) an increased 
capacity in the cell to assimilate nutriment, (2) an in- 
creased supply of nourishment, (3) the removal of the 
normal checks to growth. In the same chapter there is 
an account of the origin of epithehum, fibrous and adi- 
pose tissue, and of new blood-vessels; and, in the chap- 
ter immediately following, an account of the origin of 
pus-corpuscles and of the mode in which tissues are 
regenerated, 

Tubercle and other allied diseases, such as lupus, 
leprosy, and glanders, are spoken of as “ Infective Granu- 
lomata.” A tubercle is defined from a histological point 
of view as “a non-vascular cellular nodule which does 
not grow beyond a certain size, and at a certain stage of 
its development becomes caseous”; but it 1s afterwards 
pointed out that when Koch’s recent investigations are 
taken into consideration it must be spoken of as “a cel- 
lular nodule containing within it the specific tuberculous 
virus, the bacillus tuberculosis.” 


Among these infective granulomata gve have the new =’ 


disease known as “‘actinomycosis,” which is associated 
with the presence of the peculiar fungus Actinomyces, 
In this disease the infection probably starts from the | 
mouth, and results in the formation of granulations and 
fibrous tissue and in suppuration, 

The classification of tumours has long been a puzzlg 
to pathologists. Later writers have more and more recog- 
nised their relation to the embryonic layers, and now we 
have, we believe for the first time in an English text-book, 
a purely embryological arrangement, tumburs being divided 
by the authors into: (1) those derived from the mesoblast, 
—the connective-tissue tumours; (2) those containing 
elements derived from. epithehal cells—the epithelial 
tumours. ‘Phis classification, which.commends itself by 
itg simplicity, is likely to be generally adopted. 
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The consideration of the different kinds of tumours is 
followed by a chapter on their aetiology, in which Cohn- 
heim's embryonic hypothesis is discussed at some length, 
and the objections to its general acceptange pointed out- 
In answer to the question,’ How does the tumour assume 
properties distinct from those of its surroundings ?-there 
is as% reply, “ We believe that the phenomenon is ulti- 
mately due to some change affecting individual elements 
of-a tissue whereby they are rendered dissimilar to their 
neighbours.” The change is manifested especially in this 
—that the normal checks to the indefinite growth of the 
proliferous cells are inoperative or inadequate, either 
because the formative and productive energy is increased, 
or because the restraining influence of the surrounding 
structures is diminished, or from both causes together. 

The last section of the present volume is devoted to 
Parasites. On comparing the German account of animal 
parasites with the English, we note very considerable 
additions and improvements, The chapter contains a 
sufficiently complete account of the structure and life- 
history of the ordinary parasites for all practical pur- 
poses. The chapter on Bacteria is extremely valuable. 
The editor has been careful to incorporate in the text all 
the important recent discoveries, and references are given 
to all the memoirs that the student or investigator is 
likely to require to consult. We thus have in a connected 
form the results of numerous inquiries into the nature of 
the organisms which for some time have been claiming 
not a little of the attention of biologists and physicians, 
In desctibing the bacteria, reference is made to the 
influence of temperatuse and of the surrounding medium 
on their growth and development, also to the influence 
they exercise on the nutrient liquid, and to their presence 
without and within the living body. 

In reference to the existence of bacteria within the 
body we read :— 

“ Bacteria are perpetually entering the body with the 
food we eat and the air we breathe. They must, there- 
fore, be at times found in the tissues, especially in places 
where access is direct. The fact that they are not easy to 
demonstrate is readily explained. It must be only a small 
number that are able to multiply in the tissues they have 
penetrated ; the majority must quickly perish.” Bacteria 
are described as pathogenous and non-pathogenous, the 
latter being harmless unless the normal secretions under- 
go some alteration, or the bacteria develop to an 
unusual extent. Under such conditions, inflammation 
may be set up, @r the whole system may be influenced 
by the absorption of the soluble products of decomposi- 
tion, some of which are extremely poisonous, and capable 
according to Hiller, of altering or even destroying the 
tissues exposed to them. “The pathogenous bacteria 
have the power of settling, not merely in the ingesta 
and secretion’, or in dead tissue, but also in living tissue. 
This happens chiefly in the mucous membranes and in 
the lungs. The uninjured skin is protected against 
invasion by the horny epidermis.” 

“Many of the bactesia can settle in perfectly healthy 

*mucous membranes. 
imagine that they do not find a proper soil for their 
development, unless the mucous membrane is iñjured or 
altered. Of course injury or alteration of this kind may 
seem to make the outer skin or any other accessible 
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tissue the starting- point of a bacterial invasion (wound- 
infection). All that is necessany is that a bacterium 
should ,reach a spot that affords the conditions of its 
development. If this occurs, it multiplies and forms 
colonies or swarms. These may, according to the 
species of the fungus and the nature of its soil, remaim 
in aggregation, forming heaps or masses, or may spread 
through the tissues. Such a settlement is never without 
effect on the affected tissues. The bacteria may force 
their way into the substance of the constituent elements, 
and especially into the tissue-cells, which are „Sometimes 
found to be crammed with bacteria.” 

All that is necessary is that a bacterium should reach 
a spot that affords the conditions for its development, ze. 
“the teraperature of the body ‘must be such as favowys its 
development; it must be able to abstract fit nutriment 
from the fissue$ in which it settles; it must nowhere 
encounter substances which cHëck or ¢njure it” When 
in the tissues, the increase of the bacteria may be 
arrested by the aggregation of living cellf resulting from 
the inflammation they set ‘up, assisted by the regenera- 
tive action of the fixed tissue-cells. If this does not 
happen, they spread into the surrofnding tissues, usually 
reaching the lymphatics and blood-vessels, some to perish, 
others rapidly to multiply. 

The bacteria are supposed to lead to disease by with- 
drawing nourishment, setting up chemical changes— 
partly by their direct action on the nutrient material, and 
partly by the action of the unorganised ferments they 
form; and finally, as a result of these changes, by pro- 
ducing poisonous matters. In doing this they enter into 
conflict with the tissue-cells, influencing their nutritive 
activity, changing them or even leading to their destruction. 
Whether it isa change in the fermentive action of the 
cells, or a disturbance of the functions of the central 
nervous system which leads to fever, has not been deter- 
mined. Neither is it known whether the unsusceptible 
condition of the tissues which ysually follows when the 
bacteria have been eliminated, results from “a modifica- 
tion in the chemical constitution of the tissues, or to a 
change in the vital activity of the cells.” 

In referring to the relation of bacteria to infective dis- 
eases it is stated “that among the infective diseases there 
are certainly some which are due to the invasion of a 
microphyte, and that it is highly probable the others have 
a like origin.” This chapter further gives a short account 
of the various diseases which have been described as 
resulting from the influence of bacteria, and concludes 
by discussing the burning question.of the present moment 
—the mutability of bacterjal species. Itis well known that 
Naegeli, Buchner, and others believe “that both the 
morphological and the physiological characters of the 
bacteria are mutable” ; that “a given bacillus does not 
invariably produce bacilli of the’same structure, and does 
not always pass through the same developmental stages.” 
“ A bacterium which, under given conditions, gives rise 
to a definite kind of fermentation, may lose this property 
when cultivated under diferent conditions.” Koch and 
others believe that bacteria do not alter in their proper- 
ties, and that “even when the nutrient medium is 
altered from time+to time no recognisable differences 
are produced.” 

The authors ‘point out that “at present we are unable 
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to draw any certain conclusion regarding the relation of 
non-pathogenous to pathogenous bacteria, Clinical ex- 
perience would indicate that the activity of the jnfective 
virus may vary within certain limits, And we must appa- 
‘rently admit that the infective bacteria have not always 
possessed their noxious qualities, but have acquired them 
somehow in the course of ages. But this is not enough to 
convince us that harmless bacteria can acquire infective 
properties rapidly. ... We may therefore provisionally 
conclude that the transformation of innocuous into 
noxious bacteria can occur but rarely, and under special 
conditions.” 

Recent work both in this ‘country and on the 
Continent seems to go against the mutability theory, 
andin all probability it*will soon be made clear that 
Buchner’s experiments are capable of another interpreta- 
tion from that hitherto adopted. . 

Enough has been sæd to indicate that the English 
edition of Ziegler’s Pathology will not only prove of 
immense help” to the student, but that it will also be 
invaluable. to the practitioner. It 1s to be hoped that 
the second part, on Special Pathological Anatomy, will 
soon appear, and that*it will equally commend itself to 
English readers, ‘ 

The numefous woodcuts with which the work is illus- 
trated are bealtifully distinct, the type and paper are 
everything that could be desired, and so successful has 
the editor been that there is no evidence of the greater 
part of the work being a translation. 


ENSILAGE 


Ensilage in America. By James E. Thorold Rogers, 
M.P. (London: W. Swan Sonnenschein and Co., 
1883.) 
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ROFESSOR ROGERS has contributed a most in- 
teresting little book on Ensilage in America. He 
has no doubt been serviceable to his country in drawing 
public attention to a subject of importance ; but like most 
persons who focus their eyes upon a single point, he has 
lost the due proportion in which it stands to its back- 
ground, foreground, and surroundings. Perhaps this may 
be forgiven as a common fault, or it may be the -secret of 
strength, in all propagandists. Be this as it may, it is a 
marked feature in the volume béfore us, Ensilage is to 
be the temporal salvation of the farmer. The Professor 
appears to have been carried away on the full tide of 
American enthusiasm, buoyed up bya certain youthful 
airiness scarcely consistent with the gravity of an Oxford 
Don. He has forgotten the salt, and those who read his 
book (and we trust they may Be numbered by thousands) 
“must add it for themselves. 

Ensilage is the preservation of greén fodder in its 
natural succulent condition in pits or Sz/os. These pits 
must be airtight and watertight, and the fodder must be 
so well trampled into-them and weighted on the top as to 
arrest fermentation. {The theory of the process is that, in 
the case of fodder so treated, heat is generated and 
fermentation commences. The small amount of oxygen 





held in the interstitial air is speedily absorbede and its" 
place taken by carbonic acid gas. Just as a lighted candle 
extinguishes itself in a bath of choke-damp of its own 
making when burnt in a closed vessel: so the fermenta- 
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tion and its accompanying „heat are arrested in the mass 
of closely packed fodder which is in fact immersed in a 
bath of carbonic acid, and thus securely protected from 
ordinary atmospheric action. Well preserved ensilage 
comes out of the pit almost as green and fresh as when it 
was first put into it, end has acquired a pleasant vinous 
smell and slightly acid flavour, which has giver it its 
name of sourhay in Germany, Austria, and Hungary. 
The process is at onze simple and effective, but is no 
doubt expensive when carried out upon the scale which a 
successful experiment demands. Thus the larger the pit 
the more assured the success, as all the conditions are 
more perfectly attained. At p. 22 we read: “M. Have- 
meyer’s silos were four—two fifty-nine feet long and 
fourteen feet wide ; and two thirty-five feet long and 
twelve feet wide, each pair being twenty-five feet deep. 
They are under the same roof as the feeding barn, where 
there is standing-rooni for ninety-eight cows.’ The pits 
are bricked and cemented, or built with concrete walls, 
and they may be carried up higher than the level of the 
ground, or may be bult entirely from the surface. When 
the ground is naturzlly dry and of a clayey or close 
texture the silo need not be hned. It is recommended 
that a drain should if possible be carried from the bottom 
of the silo to take off superfluous water. Simple as these 
directions undaubted_y are, they point toa heavy initial 
expenditure, only to be recommended after very mature 
consideration, On the other hand silos of smaller size, 
as, for example, 22’ x 9' X 15’ deep and other dimensions, 
are also mentioned. Still the fact remains that in small 
silos there is more waste and greater uncertainty. Also 
that for practical purposes a small silo would be of little 
value. The process of storing the fodder is very easy to 
understand. It is, in the case of green maize, cut up 
with a powerful chaff-cutter, trampled into the pit by men 
or horses, and when the space 1s filled it is covered with 
boards and weighted down with boxes of stone or earth 
to a pressure of about roo Ibs. per square foot. The 
fodder settles down under pressure, and is found after 
several months to be perfectly palatable and fresh. 

Such is the process which Prof. Rogers now lays before 
the British public with the strongest possible recom- 
mendations, Not only so, but with threatenings or at 
least warnings also, for we are told that “if the New 
Englanders and New Yorkers succeed in extending their 
ensilage system, they will strive to find a foreign market 
for their increased produce.” This process, it is urged, 
is entirely to revolutionise agriculture. e It is to be a new 
point of departure, a “new dispensation.” “Is there 
not a bonanza (a mining term for peculiarly rich ore) in 
the farms with this new enterprise? Will it not give the 
farmer such profits, with less labour, as will enable him to 
be more independent? Is it not going to create new 
interests with our sons, when they can finda more profit- 
able employment, with less hard labour than ‘can be found 
in any business in our cities?” It is to double the popu- 
lation of “our New England cities,” and indeed appears 
to be a veritable Æ? Dorado for farmers. : 

In thus introducing ensilage to the attention of hiş 
countrymen, Prof. Rogers is scarcely cautious in the 
manne in which he discounts the value of scientific and 
especially af chemical opinion upon this subject. “ En- 
sylage is to be the focd of the future for pigs and poultry 


- 


. Gagette at the same period. 
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as well as for horses and bullocks.” But it is only grass 
after all, and we can hardly believe that it can be superior 
to the herbage from which it was made. Pigs and poultry 
will graze in pastures it is true, but the digestive svstems 
of these animals demand more concentrated foods. There 
is an evident tendency to “forget the rock from which it 
was Hewn,” if we may apply such words to the prozess of 
ensilage. It is green fodder preserved until winter. 
Well! if preserved until winter it cannot be eaten in 
summer. If eaten in summer it surely would also have 
been realised. - 3 

It may be better than hay, but we cannot expect from 
ensilage such superlative results above what might reason- 
ably be.expected from hay. Such high-flown anticipa- 
tions as are embodied in Prof. Rogers’s book are usually 
doomed to disappointment, and the process of ensilage 
will probably ‘take its place in Amtrican and English 
agriculture as it has already taken its place in the agri- 
culture of the Continent of Europe, among ther improve- 
ments of the nineteenth century, but without overtopping 
any of them. Er 

Prof. Rogers does not appear to have informed himself 
as to the state of our knowledge in England upon this 
topic. The process was fully described by the present 
writer for the Royal Agricultural Society in 1874. He 
also drew attention to it in two letters to the Tines in 
1875, when it evoked considerable discussion, under the 
title of “Potted Hay.” The process was also both de- 
scribed and illustrated by drawings in the Agricultural 
Sincé then it has been 
repeatedly tried, but in all cases without marked success. 
We are ready to allow that this want of success has been 
dué to the experiments having been conducted upon a 
small scale and probably with too much regard; to 
economy of outlay. The process is too generally’ 
successful in many countries to be capable of being 
challenged. So late, however, as 1875 Prof. Tormay 
of Pesth wrote to us that practical men were greatly 
divided as to its value. No doubt the making of 
sourhay deserves further: trial, and there is as little 
doubt that it will be largely experimented upon during 
the coming summer. It must, however, be remembered 
that it may-be as profitable to eat the herbage when 
growing, as to preserve it ¢ any form for the witriter. 
Also that our turnips, swedes, and mangels give us a 
means of producing meat in hese countries which is 
not possessed by American agriculturists, Turnips and 
hay are probably*a better combination of succulent and 
dry food for winter feeding than turnips and ensilage 
would be. In this matter wæprefer to suspend judgment 
for a while upon the uses of ensilage to the British farmer. 
At the same time we cordially agree that it is likely to be 
particularly useful in the Eastern States of America, 
ewhere the sofl and climate are unfavourable to the growth 
of roots and favourable to the growth of maize. 'On this 
point we have abundant testimony in Prof. Rogers’s book. 
A special attraction towards ensilage is that it can be 
carried out without delay in any weather, -and that it 


“saves the anxiety of haymaking. ° 


Those who have tried it in this country complain that 
‘tt is very difficult to keep the pit good when it has been 
once opened, Still the process is worthy of more extended 
trial, and if carried out without too much fear of She 
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initial expense, and risk of failure, may be shown to be 
of service to English agriculturists. 
‘ JOHN WRIGHTSON 


. OUR BOOK SHELF 


Another Book of Scrébs, principally relating to Natural 
History. With thirty-six Lithographic Illustrations 
from Pen and Ink Sketches of Wild Birds. By 
Charles Murray Adamson. (Newcastle-on-Tyne: 
Reid, 1882.) : 


e e 
MR. ADAMSON has been so much amused by the prepa- ' 
ration of his first “Book of Scraps” that he has prepared 
another, and invites ove opinion upon it. We cannot say 
that we have derived much information from looking 
through his letterpress, altheugh we perfectly agree 
with him that the study of natural history, which he 
advocates, “opens out a wide field for the profitable 
employment of the mind.” But the thirty-six illustra- 





-tions which form the main portfon of she book certainly 


show that the author has studied the forms and habits of 
wild birds to some purpose, although in an artistic point 
of view, perhaps, it would not be difficult to criticise the 
surroundings amongst which he places them. The 
drawings are a little rough, as Mr. Adamson himself 
confesses, but no naturalist can furn them over without 
recognising at ance the species which are intended to be 
portrayed. We have seen pictures inthe Rbyal Academy 
of which the same remark could not trushfully be made. 


“Mr. Adamson is evidently most at home on the sea-shore. 


His sea-birds are best. With his woodcocks and par- 
tridges we are not so well satisfied. But “ Another Book 
of Scraps” will make a nice addition to a drawing-room 
table. : 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


e Incubation of the Ostrich 


_ I HAVE received the following letter from Mr. J: E. Harting, 
and with his permission send it to you for publication, I do so 
partly in justice to Mr. Harting himself—the letter having been 
originally written to the Spectator in vindication*of his own 
accuracy, and having been rejected by the editor—and partly 
because I think it desirable that the point in natural history 
which it discusses should be definitely cleared from the erroneous 
views which, as I shall presently show, are still prevalent with 
regard to it. 
ANIMAL INTELLIGENCE 
To the Editor of the Spectator 


S1r,—I have just read ig your ‘issue of February 3 a letter 
from Mr. G. J. Romanes to which a long editorial note is 
appended, and which raises an interesting question relating to 
the incubation gf the ostrich, As my name is mentioned as 
having written something òn the subject, perhaps you will allow 
me to offer a few remarks. 

Briefly stated, the point under aliscussion is this: Mr. Ro- 
manes, in his recently-published work on ‘ Animal Intelli- 
gence,” has observed that in the case of the ostrich the task of 
incubation ıs shared by both the sexes, ° 

In reviewing this work your critic alleges that ‘female 
ostriches take #o part in the duty of incubation ”—that is, they 
do not gssist the male, 

Whereupon Mr. Romanes cites his authorities for the state- 
ment made by him, and refers amongst other sources to my book 
on ostriche8, published in 1876, wherein {at p. 41) I remark 
that ‘‘the males are polygamous, each associating with three or 
four hens, all of which lay their eggs in one large nest scooped 


1 


March 22, 1883] $ 


e NATURE ` 





out in the sand, and reliewe each other by turns at incubation. 
Le Vaillant purposely watched an ostrich’s nest, and dyring the 
day saw four hens sit successively on the same eggs, a male bird 
coming late in the evening to take his tifrn at imeubation.” A 
httle further on, { added: ‘‘ Incubation laśts six weeks, the 
cock-bird taking his turn at sitting like the hens,” 

Your reviewer, still sce; tical, rephes*: ‘f The passage in Mr. 
Harting’s book is based on the statement of Le Vaillant, whose 
observations, except when confirmed by later experience, are justly 
discredited by the best-informed naturalists of the present day, 
as he was notoriously-so often unworthy of belief.” 

. Permit me to pomt out that in making the statement above 
quoted, I by no means relied so/e/y on Le Vaillant. I had before 
me the evidence of several moden observers on the subject, 
whose publications are referred to h my ‘List of Works 
quoted,” at the commencement of my volume, At p. 189 I 
have alluded to the experiments made at San Donato, near 
Florerce, in 3859 and 1860, by Prince Demidoff, who says that 
“the female ostrich began to sit as soon as the first egg was 
laid, and sat for three hours daily, leaving the male for the rest 
of the time,” > e 

At p. 196, quoting a report forwarded in 1873 by a resident 
of experience in South Africa to the Council of the Zoological 
and Acclimatisatién Society of Victoria, who were then contem- 
plating the introduction of the ostrich into that colony, I find 

' this distinct statement: ‘The process of hatching is performed 
by the male and female sitting alternately, one keeping a vigilant 
look-out as sentry, as well as procuring food.” ' 

Again, in a Report by Dr. W. G. Atherstone of Grahams- 
town, based ox observations made by himself and friends on 
different ostrich farms in the neigbourhood of Grahamstown, 
and quoted by me zz extenso, the following pastrage occurs on 
p. 202 of my book :—‘‘ They sit alternately, the male at night 
grazing and guarding the females. During the daytime, the time 
of the male bird going on the nest vari s during the period of 
incubation, as also does the time between the female leaving the 
nest and the male taking her place, the exposure and cooling 
being probably regulated by the temperature of the mcubation 
fever at different stages.” * cp Ie. 

In addition to the evidence of these observers I had before me 
the testimony of Mr. F. Denny of Grahamstown, which is too 
long to be quoted here, but which will be found embodied in an 
interesting note published in the Zoologist for 1874 (p. 3916) 5 so 
that I felt perfectly justified in asserting 1n effect, as Mr. Romanes 
has done, that he task of incubation with the ostrich is shared by 
both the sexes. It would be easy to adduce further evidence on 
the subject if necessary, bug I will not occupy space further than 
to observe that if your reviewer will turn to p. 107 of Dauglass’s 
‘‘ Ostrich Taming in South Africa,” published by Messrs. Cassell 
and Co, in 1881, he will see a full-page illustration thus lettered, 
“t Hen bird sitting. From a photograph taken at Heatherton 
Towers,” 

Admirers of Le Vaillant will be glad to learn that in this case 
at least his as¥ertions (to quote your reviewer) ‘‘ have been con- 
firmed by later experience,” and are therefore not to be dis- 
eredited.—I am, Sir, your obedient servant, 

22, Regent’s Park Road, N.W. 


After such a battery of evidence it seems almost needless to 
adduce more; but as the point is an interesting one to ornitho- 
logists, I shall briefly add some corroborative proof from other 
sources, 

In the Spectator, besides referring to the above, I gave a 
reference to two articles published by Mr. E. B. Biggar on the 
ostrich-farms of the Cape Colony, and also to the recently pub- 
lished work by Mr. Nicols ; from each of these “sources I shall 
now quote brief passages. Mr. Biggar writes as follows :— 

Some will sit throughout with the most solicitous nraternal 
instinct; . . . others manifest such anxiety, that when the hen 
has been a little late in taking her morning turn upon the nest, 
he has gone out, and, hunting her up, has kicked her to the nest 
in the most unmanly mariner, Some are very affectionate over 
their young, others the reverse ; thus do imdividuals differ even 
among ostriches. As'a rule the cock bird forms the nest, sits 
the longest, and takes the burden of the work of hatching and 
rearing, Contrary to what has been currently understood, and 
what is still stated even in recent colonia? accounts,the cock 
bird sits at night, not the hen. In this peculiarity the hand of 
Providence may be seen, for the worst eflemies of the nest 
appear at night, and the cock, being stronger and braver, is 
better able to resist them; moreover, the feathers of the cock 
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being black, night sittmy would not expose him to that exhans- 
non from the sun's rays which would ensue if he sat durmg tbe 
day; while at the same time time the grey feathers of the female 
are less conspicuous while she sits durmg the day,”—Fidd, 
Augusé 21, 1880, 

And again, ‘‘ After turning the eggs over one by one wih her 
beak, she will sit perhaps for hours with her head stretched flat 
and snake-like on the ground, and her body as motionless as a 
mound of earth. Occasionally, on hot days, she may be seen 
with her body lifted slightly out of the ne't to admit a current of 


air over the eggs ; and sometimes she will even leave the nest ' 


for two or three hours, tul instinct tells her th't the lowering 
temperature requires her return” (Century, January, 1883). 

Mr. Nicol’s work, entiJed ‘‘ Zoological Notes,” repeatedly 
states that the hen bird assists the cock in the process of incuba- 
tion, and on my writmg to him to ask whether he had witnessed 
the fact, he answers that although he has not done so himself, a 
well-educated friend ‘‘who had passed some time in visiting 
ostrich-farms in South Africa” had done so ; and, in answer to 
his express inquiry on fhe subject, wrote, ‘‘that the female took 
part in the task, though not nearly to so great an extent as the 
male,” adding that he was surprised to hear there should be any 
question concerning a fact so well known to the ostnch farmers. 

Lastly, having recently been to Florence, I took the oppor- 
tunity of calling upon the superintendent and proprietor of the 
Zooldgical Gardens there, and obtained all the particulars of the 
case alluded to by Mr. Harting in the above letter as having 
occurred at San Donato. I found that two broods of young 
had been raised in successive years by the same pair of ostriches, 
and that on both occasions the female assisted the male to incu- 
bate the eggs: ‘que le male et la femelle couvent alternative- 
ment,” in the words of the published report (‘* Guide du R. 
Jardin Zoologique de Florence,” p, 81, 1868). Here, however, 
as in all the previously-mentioned cases, the fact which I stated 
m ‘Animal Intelligence” was apparent, viz. that the cock bird 
undertook the whole duty of sitting during the night. > 

Now when all this evidence is taken together it appears to me 
impossible to doubt that the female ostrich assists the male in 
the process of incubation. Yet from the fact of this evidence 
not having“been clearly focused, an old error on the subject 
still appears to be prevalent. ‘This error arose some twenty years 
ago from the observations of M. Noel Suchet (? or Suquet) on a 
pair of ostriches kept in confinement. Thus, in 1863, Dr. 
Sclater wrote :—‘‘ We now know with certainty from the obser- 
vations of M, Noel Suchet, Director of the Zoological Gardens 
at Marseilles, that the normal Habits of the ostrich (as regards 
tncubation) do not differ materially from those of its allies of the 
same family” (Proc. Zool, Soc., 1863, p. 233); and Mr. Darwin, 
following the judgment formed by Dr. Sclater, wrote ın the 
“Descent of Man” (p. 479) that the male bird ‘‘ undertakes the 
whole duty of incubation.” Again, my reviewer in the Spectator 
-—who, although curiously weak in his logic, appears to be 
strong in his ornithology-—pms his faith entirely to this single 
observation of M. Suchet. Lastly, Prof. Newton im his article 
on “ Birds” in the “Encyclopædia Britannica” (p. 771), rely- 
ing, I presume, on the same observation, writes :—-‘‘ A band of 
female ostriches -scrape holes in the desert sand, and therein 
promiecuously dropping their eggs, cover them with earth, aid 
eave the task of incubation to the male, who discharges the 
duty thus imported upon him by night only, and trusts by day to 
the sun’s rays for keeping up the needful fostering warmth.” 

Thus it appears that the influeace of M. Suchet’s observations 
has been very disproportionate to its merits, and has misled some 
of our principal ornithologists concerning the normal habits of 
ostriches.! Possibly Prof. Newton, with his extensive knowledge 
of the literature of such matters, and writing since the appear- 
ance of most of the counter-evidence which I Mavg given, is 
cognisant of some other observations on which he tests his 
statement, But, if so, ıt becomes desirable that he should sup- 
ply his references, as otherwise his statement appears to rest, 
as my reviewer ım the Spectator would say,,*‘simply on the 
survival of the old belief.” , GEORGE J, ROMANES 
‘ March 12 





Difficult Cases of Mimicry 


‘ . . 
I HAVE receiyed from Mr. Thos, Blakiston, of Tokio, Japan, a 
communication to the Yapan Mas? by himselfand Prof. Alexa: der, 
* Inay observe that Mr. R. B Sharpe, writing in“ Cassell's Natural 


History” (vol. iv. `p. 228), has not been thus misled, for he says disunctly 


that the cock and hen ‘‘ relieve each other by turns.’” Š 


© difficulty te Be explained. 
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commenting on‘ my article in NATURE, vol, xxvi. p. 86, and 
pointing out some errors as to the estimated advantage derived 
by the mimicking butterflies. On referring to my article, I find 
that I have, by an oversight, misstated the mathematical solu- 
tion of the problem as given by Dr. Fritz Muller and corffirmed 
by Mg. Meldola, and have thus given rise to some confusion to 
persons who have not the original article in the Proceedings of 
the Entomological Society to refer to. Your readers will remem- 
ber that the question at issue was the advantage gained by a dis- 
tasteful, and therefore protected, species of butterfly, which 
resembled another distasteful species, owing to a certain number 
being annually destroyed by young insectivorous birds in gaining 
experience of their distastefulness. Dr. Múller says: ‘‘If both 
species are equally common, then both will derive the same 
benefit from their resemblance—each will save half the number 
of victims which it has to furnish to the inexperience of. its foes. 
But if one species is commoner than the other, then the benefit 
is unequally divided, and the groportional advantage for each of 
the two species which arises from their resemblance is as the 
square Òf their relative numbers.” This is undoubtedly correct, 
but in my article I stated it in other words, and incorrectly, 
thus: “If two species, both equally distastefal, resemble each 
other, then the number of individuals sacrificed is’ divided 
between them in the proportion of the square of their respective 
numbers; so that if one species (a) is twice as numerous as 
another (4), then (4) will lose only one-fourth as many individuals 
as it would do if it were quite unlike (2); and if it is only one- 
tenth as numerous, then it will benefit in the proportion of 100 
to 1.” i 

This statement is shown by Messrs. Blakiston and Alexander 
to be untrue; but as some of your readers may not quite see 
how, if so, Dr. Muiller’s statement can be correct, it will be well 
to give some illustrative cases, Using small and easy figures, 

-Jet us first suppose one species to be twice as numerous as the 
other, z having 2000 and 4 1000 individuals, while the number 
required to be sacrified to the birds is 30, Then, if 4 were 
unlike a it would lose 30 out of 1000, but when they become so 
like each other as to be mistaken, they would lose only 30 
between them, æ losing 20, and d 10. Thus 4 would be 20 
better off than before, and @ only 10 better off; but the 20 
gained by å is a gain on roco, equal fo a gain of 40 on 2000, or 
four times as much ¢x proportion as the gain of a. In another 
case let us suppose ¢ to consist of 10,000 individuals, 2 of 1000 
only, and the number required to be sacrificed in order to teach 
the young birds to be xro for each species, Then, when both 
became alike, they would lose 110 between them, ¢ losing 100, 
d only 10. Thus¢ will gain only 10 on its total of 10,000, while 
d will gain 100 on its total of 1000, equal to x000 on 10,000, or 
100 times as much proportional gain asc. Thus, while the gain 
in actual numbers is inversely proportional to the numbers of the 
two species, the proportional gain of each is inversely as the 
square of the two numbers, 

I am, however, not quite sure that this way of estimating the 
proportionate gain has any bearing on the problem, When the 
numbers are very unequal, the species having the smaller number 
of individuals will presumably be less flourishing, and perhaps 
on the road to extinction. By eoming to be mistaken for a 
flourishing species it will gain an amount of advantage which 
may long preserve it as a species; but the advantage will be 
measured solely by the fraction of s ewn numbers saved from 
destruction, not by the proportion this saving bears to that of the 
other species, I am inclined tø think, therefore, that the benefit 
derived by a species resembling another more numerous in 
individuals is really in inverse proportion to their respective 
numbers, and that the proportion of the squares adduced by Dr. 
Muller, although it undoubtedly exists, has no bearing on the 
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Mr. A. R. WALLACE has been so good as to forward me the 
extract from the Japan Mail above referred to, together with 
his reply. The årticle in question bears the title, ‘* Protection 
by. Mimicry—a Problef in Mathematical Zoology.” The 
authors, while admitting the broad principles involved in De. 
Fritz Muiller’s theory, fail to see why the advantage derived by 
the mimicking species, in cases where the latter iseless numer- 
ous than the model, should be as the square of the relative 
numbers. - They admit that “the ingenious explanation seems 
perfectly satisfactory,” but the proportional benefit appear§d to 
them exaggerated. Mr. Wallace has now, I think, cleared up 
the misundexstanding with reference to this part of the question, 

b . 


but it may be of us@ in assisting towards the further discussion 
of the ptoblem if I here give the simple algebraical treatment 
adopted in the original paper, ` 

Let a; and a, be the numbers of two distasteful species of 
butterflies in some definite district during one summer, and let 
z be the number of indiwiduals of a distinct species which are 
destroyed in the course of a suimmer before its distastefulness 
is generally known. If both species are totally dissimilar, then 
each loses # individuals. If, however, they are undistinguish- 
ably similar, then the first loses z at and the second loses 

- ay 2 e 

Pann The absolute gain by the resemblance is therefore for 
11 a 


F ah ayn i ata 
the first species, #— ——— = -2 ; and in a similar manner 
ata, @, +4, z 
an ? 





for the second species, . This absolute gain, compared 


a 

with the total Haahi of the species, gives for the first (A,), 
2% __, and for the second (A fe. We thus have 
ala, +a), (Ae Glay T da) 
the proportion, A; : Ag = aa? 1 qf. i 

With reference to Mr, Wallace’s concluding*paragraph, I may 
point out that the advantage of the mimic is ‘‘ measured solely 
by the fraction of ds own members saved from destruction.” 
Thus, taking his last example, the species ¢ saves only 1/1000 of 
its whole number, and d saves 1/10 dF tts whole number by the 
resemblance to c. The fact that these numbers stand to one 
another in the ratio of 1: 10°, whilst ¢ : d = 1œ: 1, is a mathe- 
matical necessity from which I do not see how we can escape. 
As thé numerical disproportion betwen the species increases, the 
advantage derived by the more abundant insect is practically a 
vanishing quantity ; whilst, on the other hand, if the two species 
are equal in numbers, it is obvious that they both derive the 
same advantage, each losing only half the number that it would 
if there was no resemblance between them. : g 

It must not be forgotten in considering the question of 
mimicry between two nauseous species that the foregoing calcu- 
lations apply only to the case where the resemblance is perfect, 
i.e. so exact that the insects are absolutely undistinguishable by - 
their foes, The initial steps may be hastened in these cases by 
the near blood-relationship of the species, and it is a remarkable 
circumstance that large numbers of species belonging to different 
distasteful genera havea close similarity of wing-pattern, although 
the distinctness of the genera has never been called in question. 
But the genera concerned, although distinct, are very closely 
related; and this is quite in accordance with the views here 
advocated, j 

The general’question as to the persecution of distasteful butter- 
flies by young inexperienced birds, &c., is certainly one on 
which much work remains to be done, and very great service 
could be rendered if naturalists residing in the tropics would 
undertake some systematic experiments in this direction. My 
friend, Mr. W.. L. Distant, the author of the ‘‘ Rhopalocera 
Malayana,” has already given reasons in these columns (vol. 
xxvi. p. 105) tor disbelieving in any such want of experience, 
and I have discussed this phase of the question with him else- 
where (dun. and Mag. Nat, Hist., December, 1882). 

a R. MELDOLA 


` 


On the Value of the ‘‘ Ngoarctic” as One of the Primary 
Zoological Regions 


- In the Proceedings of the Academy of Natural Sciences of 
Philadelphia (December, 1882) Prof. Angelo Heilprin has an 

article under the above title, in winch he seeks to show that the 

Neoarctic and Palearctic should form one region, for which he 

proposes the somewhat awkward name “ Triarctic Region,” or 

the region of the three northern continents. The reasons for 

this proposal are, that in the chief vestebrate classes the propor- 

tion of peculiar forms is less in both the Neoarctic and Palearctic 

than in any of the other regions; while, if these two regions are- 
combjned, ‘they will, together, have an amount of peculiarity 

greater than some of the tropical regions: 

This may be quite true without leading to the conclusion 
argued fer.’ The best division of the earth into zoological 
regions is a questiog not to be settled by looking at it from one 
point of view alone; and Prof. Heilprin entirely omits two con- 
siderations—peculiarity due to the absence of widespread 
groups, and geographical individuality. The absence of ‘the 
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families of hedgehogs, swine, and dormice, and of the genera 
Meles, Equus, Bos, Gazella, Mus, Cricetus, Meriones, Dipus, and 
Hystrix, among mammals; and of the important families of 
flycatchers and starlings, the extreme rarity of:larks, the 
scarcity of warblers, and the absence of such widespread genera 
as Acrocephalus, Hypolais, Ruticilla, Saxicola, Accentor, Gar- 
sulus, Fringilla, Emberiza, Motacilla? Vunx, Cuculus, Capri- 
mulgus, Perdix, Coturnix, and all the true pheasants, among 
birds, many of which are groups which may almost be said to 
characterise the Old World as compared with the New, must 
surely be allowed to have great weight in determining this 
question, > £ 7 

The geogwaphical individuality of the two regions is of no 
less importance, and 1f we once quit these well-marked and 
most natmal primary divisions we shall, I believe, open up 
questions as regards the remaining regions which it will not be 
easy to set at rest. There rufs through Prof, Heilprin’s paper 
a tacit assumption that there should be an equivalence, if not an 
absolute equality, in the zoological characteristics and peculiari- 
ties of all the regions, But even after thes@ two are united, 
there will remain disgrepancies of almost equal amount among 
the rest, since in some groups the Neotropical, in others the 
Australian, far exgeed all other regions in their speciality, The 
temperate and cold parts of the globe are necessarily less marked 
by highly peculiar groups than the tropical areas, because they 
have been recently subjected to great extremes of climate, and 
have thus not been able Ja preserve so many ancient and spe- 
cialised forms as the more uniformly warm areas. But, taking 
this fact into account, it seems to me that the individuality of 
the Neoarctic and Palearctic regions is very well marked, and much 
greater than could have been anticipated ; and I do not think 
that naturalists in general will be induced to give them up by 
any such arguments as are here brought forward, 

ALFRED R, WALLACE 





- A Remarkable Phenomenon,—Natural Snowballs 


d 
I TAKE the liberty of inclosing a copy of an account of natu- 
ral snowballs which I furnished to the Courant newspaper in 
this place. It may be well to state that the distance fram Long 
Island Sound to Massachusetts is some seventy miles, and that 
the Connecticut Valley Railroad is about fifty miles long, and 
runs close to the bank of the Connecticut River for some forty 
miles; the rolls of snow on the frozen river are said to have 
been very large and handsome. SAMUEL Harr 
Trinity College, Hartford, Conn., U.S.A., February 22 


On Tuesday evening a “light but damp snow fell upon the 
_erust that had formed over the snow of Sunday’s storm ; and 
the south wind, which arose at a later hour, produted an unusual 
phenomenon. Wednesday morning the college campus, the 
park, and vacant lots everywhere hereabouts were seen to be 
strewn with natural snowballs, some of them resembling spheres 
with diametets of from one to nine inches or more, and others 
looking very much like rolls of light cotton batting, having a 
cylindrical shape, but in nearly every case with a conical depres- 
sion at each end reaching nearly or quite to the middle. It was 
easy to see how the balls had been formed, as it is easy to see 
how boys roll up the snow for their forts. The wind had in 
each case started a small pellet of the moist snow, and it had 
rolled along until it grew so large that the wind could move it 
no further. The ball not only increased in diameter as it rolled, 
but also grew gradually in length dw a little more of the snow 
stuck to it on each side, and thus the snow was formed into the 
peculiar shape described—that of a cylinder with a hallow at 
each end, as if along isosceles triangle were rolldd up, beginning 
at its vertex. The largest of, the cylinders measured on the col- 
lege campus had a diameter of twelve inches and a length of 
eighteen inches, while others in the fields in the neighbourhood. 
seemed much larger. The path of the balls could in many 
cases be readily traced for a distance of twenty-five or thirty feet. 
The snow, it should be afded, was not at all closely packed, 
but lay together very lightly and yielded to a slight touch, so 
that it was impossible to move a ball without breaking it. 
Observers in other parts of the city report that some balls 
were seen of the size of a barrel which left tracks behind them 
for more than sixty feet. From East Hartford it ig reported 
that they studded the fields thickly, especially im places 
where the wind had a long range, and* were of every size 
to that of a half bushel or larger. Similar balls were seen yes- 
terday morning in many places from the Sound north to Massa~ 


g 


chusetts. All along the line of the Valley Railroad they appeared 
on every rod of ground, and at some places they had left tracks 
showing that the wind had blown them in every direction, even 
in some cases uphill, | ” 

This interesting phenomenon, though quite unusual, has been 
noticed before in different places m this country and elsewhere, 
the most striking instance on record being one which was ob- 
served in New Jersey in 1808; this was in the daytime, when 
the whole process could be watched. On this occasion some of 
the masses of snow which were rolled up by the wind attained a 
diameter of three feet. They appear to have been seen, how- 
ever, over an area of only some four hundred acres, whereas the 
snowballs yesterday were spread thickly over many square 
miles. 

[We have received a corimunication on the same subject from 
Prof. Brocklesby of Hartford.—Eb.] 


r 





The Late Transit of Venus 


Tam told that, in refezring to the observations on the late 
transit-of Venus which were made from a station on our college 
grounds by the astronomecs of the German Imperial Commis- 
sion, you speak of them as. using the photographic process. 
This is not correct; besides contact observations they re- 
stricted themselves to the use of the heliometer. The first and 
the second contacts were rot seen by reason of clouds ; but four 
half sets and six full sets of heliometric measurements were 
made--128 ur all, The third and the fourth contacts wcre 
observed by the German estronomers and by myself. 

SAMUEL HART 


Trinity College, Hartford, Conn., U.S.A., February 22 





Rankine’s ‘‘ Rules and Tables” 


I po not know upon what authority your reviewer of Ran- 
kine’s “Rules and Table” bases his dictum that the 7 in the 
rule for the extension or compression of a spiral spring should 
be to the second power instead of to the third power. Prof. 
Rankine’s view was that it should be 73. I would refer your 
reviewer to vol, xvi, of the Zransactions of the Institution of 
Engineers and Shipbuilders in Scotland, where he will find, 
amongst other results of an experimental committee’s investiga- 
tions upon the important question of the loading of safety-valves 
by such springs, that the #%d power of the radius or diameter 
of the spring is also used. W. J. MILLAR 

Glasgow, March 10 

[The formula given by Mr. Millar is, the writer of the notice 
informs us, perfectly correct, and the error is his, —ED.] 





Ps th ~ 
‘eine Meteors 


ABOUT five minutes past seven this evening I saw the most 
beautiful “shooting star” I have ever witnessed. It was 
moving from east to west directly over this town, and disap- 
peared at an apparent distance of ten or twelve miles, after 
traversing an arc of about 750 as I saw it. It was visible whilst 
one might count ten or twelve at the usual rate of speak- 
ing. In its course ıt not only left a most upusually long train 
of light behind, but whole pieces kept dropping. What appeared. 
is thus best described. ‘These pieces followed the original for 
a space, leaving percept:ble lines of light. Probably ten or 


-a dozen such pieces were broken off during the time I was 


looking, Some idea of it may be gathered from the fact that 

for a time I thought it was a'rocket, The light was remarkably 

white, the brilliance much above that of Venus at any time, 

and its rate of motion slow. The most remarkable feature, 

however, was the contintous breaking away of pièces, which 

left in turn visible trains ot light. THOMAS MASHEDER 
The Grammar School, Ashby-de-la-Zouch, March 17 





In NATURE, vol. xxvii. p. 434, reading somewhat hastily, I , 


took the brilliant meteor there mentioned to be one I myself 
saw. Reading more-careiully, however, in last week’s issue, I 
see that bofh day and hour and direction differ, On March 4, 
about 8.45 p.m a very large and bright meteor passed at a low 
altityde from south to north. It was of a greater apparent size 
than? Venus, quite as bright, but with a greener light, The 


motion was slow, no train; it only became mcandescent during 
2 


. 
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a’short part of its transit, and passing behind the roofs of some 
houses was immediately lost to sight. Henry CECIL 
Bregner, Bournemouth, March 20 


A $ 
P.S.—If a line be drawn north and south, the meteor became 
visible at a point due east, which direction I was facing. ° 
e 





` THE BRITISH CIRCUMPOLAR EXPEDITION? 


“TBE journey to Fort Rae, though long, was full of 
interest and variety. Our party, consisting of myself, 
two sergeants, and an artificer, of the Royal Artillery, left 
Winnipeg on June 9 by steamer.for Fort Carlton, on the 
Saskatchewan, wid Lake Winnipeg. We were detained 
a day in that lake by ice, but reached the mouth, of- the 
Saskatchewan on the 13th, where we were delayed four 
days trans-shipping cargo to the river steamer, which lay 
‘three mules off at the upper end of the rapids; a tedious 
voyage of eight days took us to Carlton, a stockaded port 
on the south bank of the river. For the first three days 
the country seemed one immense swamp,’with numerous 
shallow lakes; then the banks gradually grow higher, tll 
at “the Forks” (the confluence of the north and south 
branches of the Saskatchewan) they are about 150 feet 
above the river. Here the soil seems very rich and fer- 
tile, and about the new settlement of Prince Albert, a day 
higher up, the country is quite English in appearance— 
undulating, covered with rich grass, with woods here and 
there—a far more attractive-looking country than the flat, 
treeless prairie near Winnipeg. ` 
Fiom Carlton, after a day or two spent in hiring 
transport carts, we started on the 3oth with a train of ten 
carts, containing our provisions and baggage, The 
‘country was very pretty, well wooded and watered, with 
duck, snipe, and prairie chicken in abundance ; it was at 
times difficult to believe one was not in an English park. 


~ But the most vivid imagination cannot picture the swarms 


of mosquitoes that at times attacked us: they came 
against our faces like flakes in a heavy snowstorm, and 
though we found our veils and gloves a good protection 
whilst travelling, yet, when mealtimes came, veils had to 
be laid aside, and the wretched insects seized the oppor- 
tunity of taking their meal too. 

On the third day of our journey, on reaching the crest 
of some rising ground, an extended view opened before 
us, ridge behind ridge, a sombre sea of pinewood stretching 
away in the distance. It was the great sub-Arctic forest 
which extends noithwards to the barren grounds at’ the 
Arctic circle and east and west to the Atlantic and the 
Pacific. On entering the woads thé mosquitoes were not 
quite so bad, but our unfortunate animals became the 
prey of an enormous horsefly, which settled on them in 
thousands, biting them till fhey were streaming with 
-blood. Fortunately they only came out during the heat 
of the day, and*we were sometimes obliged to make a 
halt and light fires so that the animals might stand in 
the smoke, which they werg very willing to do; indeed 
they often put a newly-lighted fire out by rolling in it, 

The road through the woods was very bad, and 
breakdowns were numerous, but at last on July 9 we 
reached Green Lake, which we left by boat on the 11th for 

© Ile à la Crosse. 
Hudson Bay Company’s inland boats, with a crew of 
eight Indians. As we had the stream with us, we were 
able to drift all night, only landing when we required to 
cook; so we reached Ile 4 la Crosse early on the 14th. 

We left it the sathe evening with a crew of eight 
Chipewyans, the best crew we ever had. I think they 
must have pulled sixty miles on one day, the day after we 
left the fort. On the evening of that day we had an 
aurora shortly after sunset, which is’ unueually early in 


1 Letter from Capt. Dawson, R A., 


in command of the Expedition 
See p 243. 5 





Our conveyance was now one of the’ 





the evening for one. This one appeared to be remark- 
ably clase, from its rapid motion and from its being 
between us and a cirro-cumulus cloud. It was accom- 
pamed by a distinct swishing noise like the sound of a 
sharp squall in a ship’s rigging, or the noise a whip 
makes in passing thapugh the air. I have not heard it 
since, though there have been plenty of auroras, but 
from what I have been told by those who have passed 
their lives in the country, I am of opinion that this sound 
is occasionally, though rarely, heard, and that it would 
be heard oftener were it not thatethe aurera is generally 
at too great a height. . . . 

Two more days-brought us to Portage la Loche, a 
track of some fourt@en miles across the watershed 
dividing the basin of the Arctic Ocean from that of 
Hudson’s Bay. It is fairly level till the last mile, when 
the edge of the valley of the Clearwater Rivet is rea€hed, . 
some 600 feet above the stream. From this point the 
view of the valley is very fine, and it strikes one the 
more from the monotonous natfre of the scenery hitherto. 
The river flows between two ranges of hills, from 800 to 
1900 feet in height, and here and there inerapids between 
limestone cliffs. ‘The first “portage” (where the boats 
have to be hauled some distance overland) is particularly 
picturesque, but the whole valley abounds in bits that 
would delight an artist’s eye. y ; ; 

On July 28 we reached the Athabasca River, a fine. 
stream, half a mile or more in width, afid the strong 
current, aided by a fair wind, took us to the lake in u 
couple of days.’ There are several springs of naphtha 
and one of sulphur on the banks. ; 3 

On crossing Lake Athabasca to Fort Chipewyan, there 
is a complete change in the character of the country. On 
the south side the banks are nearly level with the water, 
all reeds and mud ; on the north side is a savage wilder- 
ness of Laurentian rock. From #hill at the -back of the 
fort is an extensive view of this strange and desolate 
country. To the west the lake stretches away to the 
horizon ; on the other side is a mixture of lake, island, ° 
and river, and to the north the land, a wilderness of rock 
in low rounded hills, with a few stunted pines in the 
valleys, all pretty enough, but so lonely looking. 

We were detained a fortnight at Fort Chipewyan till 
the arrival of the Mackenzie River boats, The heat was 
at times extreme-~as much as 90° in the house. 

The Slave’ River, or Mackenzie, as it really is, is a - 
magnificent river, especially after its junction with the 
Peace River, which is at least as big as the Athabasca: 
The united stream is often a mile in width. About half 
way to Slave Lake are the rapids, where th€ scenery is 
very fine. There are four portages, over three of which 
the boats had to be hauled, so it was two days’ work 
getting through them, We had a sharp frost on the 
morning of the 19th, the buckets, &c., that were left with 
water in them had a quarter of an inch of ice on them in 
the morning. : 

On the next evening, while running down the rapid to 
the last portage, the “ Pertage des Noyés,” after sunset, 
a bright parhelion made its appearance, some 10° or 12° 
above the hoyizon. It was of a bnght red colour, and 
threw a brilliant reflection in the water, remaining visible 
for about twenty minutes, whemit changed into a crimson 
column, that gradually died away. ; 

On August 22 we reached Fort Resolution—a wretched- 
looking place on a flat muddy coast—and the same 
evening we left for Fort Rae. Atesunset the pilot of the 
boat insisted on stopping for the night at a small rocky 
island at the mouth of the Slave River. I thought ita - 
pity t® stop as we had a fair wind, but the natives of the 
country have a great dread of lakes, and certainly Great 
Slave Lake is a st8rmy place. At midnight a heavy swell 
suddenly arose, and our boat was stove in and sunk in a 
very few minutes. It was a pretty wet job to land all the 
baggage and stores, which of course were all saturated 
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with water ; but fortunately the instruments all escaped 
unhurt, and nothing was lost but a pair of boots and a 
couple of hats, and all our salt and most of our sugar, 
which the water dissolved. ° 

For the next two days we were employed repairing the 
boat, it blowing a gale and raining „aard the whole time, 
so that we could dry nothing; and when at last we 
started, almost constant head-winds and frequent gales 
made our journey a slow one. Fortunately our course 
lay among islands, so.that we enjoyed a certain degree of 
shelter from the windeand harbours of refuge were 
always at hand in case of necessity. These islands 
are all of rock and well wooded, but destitute at this 
season of the year of game, whicA was unfortunate for 
us, as our provisions were getting short, and our crew 
were reduced to a pound of flour per diem, with a little 
tea arfd sugar. There were not even fish to be caught, 
though they are usually abundant, but I suppose the 
rough weather had driven them into the deep water. At 
last we shot some seagulls*and we were all glad enough 
to eat them. 

At length, on*the 30th, we reached Fort Rae, which 
lies in lat. 62° 38’ N. and long. 115° 25’ W., half way up a 
jong gulf that runs for about too miles in a north-west 
direction from the moyth of the Yellow Knife River. 
The fort is situated at the foot of a rocky hill that rises 
some 200 feet above the lake, which.is about four miles 
wide at this pofnt. The Indians who resort here for trade 
hunt for the most part in the “barren lands” 
Coppermine River, whence they bring quantities of skins 
and beef from the musk-ox, which seems to be very 
abundant. Deer too are very plentiful, and in the winter 
they migrate in great herds from the barren lands to the 
country between the arm of the lake on which Fort Rae 
lies and the Mackenzie. Sometimes these herds pass 
quite close to the fort} and take two or three days in 
passing. Their numbers must be very great; a single 
band has been known to kill over 15,000 in an ordinary 
season. 

This year the deer have pissed at some distance,tbut 
the Indians are now bringing in fresh meat daily. 

These Indians are of the “ Dog-rib’’ tribe —T’ akfwel- 
ottiné, they call themselves—a quiet, inoffensive race, 
like all the wood-Indian8. They are almost all Roman 
Catholics, the missionaries of that religion being very 
numerous in the country, and they are certainly very 
devoted and hard-working. There are also Protestant 
missionaries, but they do not appear to have made any 
converts, | 

The Dog-ribs are a branch of the Chipewyan family 
which occupies all that portion of the continent between 
the Rocky Mountains and Hudson’s Bay to the north 
of the ‘parallel of 55°. They are unprepossessing in 
appearance, and their language 1s almost unpronounce- 
able by a European. Their alphabet, if they had one, 
would contain no less than seventy-one letters, that being 
the number of distinct sounds. I believe the language is 

‘ allied to the ancient Mexican—at any rate the Navajo is 
the nearest to it of existing languages—and the combina- 
tions of letters that one sees in Mexican, names (2, for 
instance) are common in this language. “The Dog-ribs 
have the remarkable peeuliarity of a national habit of 
stammering, which is most marked in those who seldom 
come in to the fort. They treat their women with more 
kindness than is usual among the American Indians. 

Fort Raé is one of the windiest and cloudiest places I 
have ever seen, but I am told this is an exceptional year. 
It 1s certainly a very late autumn ; the lake was not frozen 
till November 1, and it is only within the last dayer two 
that the cold weather has really set in. Last night the 
thermometer was at — 34°. ? o 

My space is at an- end, but by the pext mail I hope to 
give you an account of our winter here. 

Fort Rae, December 1 
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ON THE NATURE OF INHIBITION, AND THE 
ACTION OF DRUGS UPON IT? 


IV. 


e 

A CQNDITION very nearly similar to that caused by 

atropia is produced by morphia. When this sub- 
stance is given to a frog its effects are exactly similar to 
those produced by the successive removal of the different 
parts of the nervous system from above downwards. Goltz 
has shown that when the cérebral lobes are removed from 
the frog it loses the power of voluntary motion and sits 
still; when the optic lob3s are removed it will spring when 
stimulated, but loses tte power of directing its move- 
ments. When the cerebellum is removed it loses the 
power of springing at a:l; and when the spinal cord is 
destroyed reflex action is abolished. 

Now these are exactly the effects produced by morphia, 
the frog poisoned by it first losing voluntary motion, next 
the power of directing its movements, next the power of 
springing at all, and lasfly reflex action. But after reflex 
action is destroyed by morphia and the frog is apparently 
dead, a very remarkable condition appears, the general 
flaccidity passes away end is succeeded by a stage of 
excitement, a slight touch causing violent convulsions 
just as if the animal had been poisoned by strychnia.? 

The action of morphiz here appears to be clearly that 
of destroying the function of the nerve centres from above 
downwards, causing paralysis first of the cerebral lobes, 
next ‘of the optic lobes, next of the cerebellum, and next 
of the cord. But it seems probable that the paralysis of 
the cord first observed is only apparent and not real, and 
in order to explain it on the ordinary hypothesis we must 
assume that during it the inhibitory centres in the cord 
are intensely excitel so as to prevent any motor action, 
that afterwards they become completely paralysed, and 
thus we get convulsions occurring from slight stimuli. 

On the hypothesis of interference, the phenomena pro- 
duced both by atropia ard by morphia can be more simply 
explained, These drugs, acting on the nervous structures, 
gradually lessen the functional activity both of cells and 
of fibres; the impulses are retarded, and thus the length 
of nervous connection between the cells of the spinal cord, 
which is calculated to keep them in proper relation in 
the normal animal, just suffices at a certain stage to throw 
the impulses half a wave-length behind the other, and 
thus to cause complete inhibition and apparent paralysis. 

As the action of the drug goes on, the retardation be- 
comes still greater, and then the impulses are thrown very 
nearly, but not quite, = whole wave-length behind the 
other, and thus they coincide fora short time, but gra- 
dually again interfere, and therefore we get on the appli- 
cation of a stimulus, a tonic convulsion followed by 
several clonic ones, and then by a period of rest. This 
explanation is further borħe out by the fact observed by 
Fraser, that the convulsions caused by atropia occurred 
more readily during winter, when the tefaperature of the 
laboratory is low and the cold would tend to aid the 
action of the drug in retarding the transmission of 
impulses.3 

The effect of strychnia in causing tetanus is very re- 
marxable; a very small dose of it administered to a frog 
first renders the animal most sensitive to reflex impulses, 
so that slight impressiors which would normilly have noe 
effect, produce reflex action, As the poisoning proceeds, 
a slight stimulus no longer produces a reflex action limited 
to a few muscles, but causes a general convulsion through- 
out all the body, all muscles being apparently put equally 
on the stretch. Inman the form Assumed by the body is 
that of a bow, the head and the heels being bent back- 
wards, the hands clenched, and the arms tightly drawn 
to the boty. 

? Continued from p. 468, 

2 Marshall Hall, Memoirs >n the Nervous System, p vit (London, 
183 Witkowski Archiv fur exper Path. und Pharm, Band vn. p 247. 

Transactions of the Royal Society of Edinburgh, vol. xxv p. 467. 
e 
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~ My friend Dr. Ferrier has shown that this position is 
due to the different strengths of the various muscles in 
the body. All being contracted to their utmost, the stronger 
overpower the weaker, and thus the powerful extensors 
of the back, and muscles of the thighs keep the body arched 
backwards and the legs rigid, while the adductors and 
flexérs of the arms and fingers clench the fist and bend 
the arms, and draw them close to the body.) The con- 
vulsions are not continuous, but areclonic; a violent con- 
vulsion coming on and lasting for a while, and then being 
succeeded by an interval of rest, to which after a httle 
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while another convulsion succeeds. The animal gene- 
rally dies either of asphyxia during a convulsion, or of 
stoppage of the heart during the ‘interval. 

When the animal is left to itself the convulsions—at 
least in frogs—appear to me to followa certain rhythm, 
the intervals remaining for some little time of nearly the 
same extent, 

A shght external stimulus, however, applied during the 
interval—or at least during a certain part of 1t—will bring 
on the convulsion. But this is not the gase during the 
whole interval. Immediately after each convulsion has 
ceased I have observed a period in which’ stimulation 
applied to the surface appears to have no effect whatever. 

It is rather extraordinary also, that although touching 
the surface produces convulsions, irritation of the skin by 
acid does not.do so.? 

-The cause of those convulsions was located in the 
spinal cord by Magendie in an elaborate series of experi- 
ments. 

Other observers have tried to discover whether any 





change in the peripheral nerves also took part in causing 
convulsion ; but from further experiments it appears that 
the irritability of the sensory nerves is not increased.? 

According to Rosenthal, strychnia does not affect the 
rate at which impulses are transmitted ın peripheral 
nerves ;. according to him, however, it lessens the time 
required for reflex actions. Wundt came to the conclu- 
sion that the reflex time was on the contrary increased. 

In trying to explain the phenomenon of strychnia 
tetanus on the hypothesis of interference, one would have | 
beer inclined by Rosenthal’s experiments to say that 
strychnia quickened the transmission of impulses along 
those fibres in the spinal cord which connect the different 
cells together, 

The impulses which normally, by travelling further 
round fell behind the sumple motor ones by half a wave- 
length, and thus inhibited them, would now fall only a 
small fraction of a wave-length behind, and we should 
have stimulation instead of inhibition. 

Wundt’s results, on the other hand, would lead to the 
same result by supposing that the inlubitory wave was 
retarded so as to fall a whole wave-length behind the 
motor one. On the assumption, however, that the fibres 
which pass trangversely across from sensory to motor 
cells, and those that pass upwards and downwards in the 
cord connecting the cells of successive strata in it, are 
equally affected, we do not get a satisfactory explanation 
of the rhythmical nature of the convulsions. By sup- 
posing, however, that these are not equally affected, but 
that the resistance in one—let us say, that in the longi- 
tudinal fibres—is more creased than in the transverse 
‘fibres we shall get the impulses at one time thrown com- 
pletely upon each other causing intense convulsion, at 
another half a wave-length behind, causing complete 





This view is tò some extent borne out by the different 


, effect produced by a cohstant current upon these convul- 


sions, according as it is passed transversely or longi- 
tudmally through the spinal cord. Ranke found that 
when passed transversely, it has no effect, But when 
Brain, vol iv. p, 313. 

2 Eckbard, Hermann’s Handb, d Physiol. Band u. Tb. 2, p. 43. 

3 Bernstein quoted by Eckhard, of. cit. p 40. Walton, Ludvig s 
rbeiten, 1882, | 
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passed longitudinally in either direction, it completely 
arrests the stry¢hnia convulsions, and also the normal 
reflexe$ which are produced by tactile stimuli. 

Ranke’s observatfons have been repeated by others 
with varying result, and this variation may, I think, be 
explained by the effegt of temperature. 

Near the beginning of this paper I mentioned that the 
touchstone of the truth or falsehood of the hypothesis of 
inhibition by interference was to be found in the results 
of quickening or slowing the rate of transmission of 
stimuli. ° ° 2 

Heat and cold are the two agents regarding whose 
action in this respect we have the most trustworthy 
experimental data. mn peripheral nerves, heat up to a 
certain point quickens the transmission of stimuli, and 
cold retards it. In the spinalecord warmth increases the 
excitability, and at a temperature of 29 to 30 ntay of 
itself cause tetanus.! Cold also beyond a certain temper- 
ature increases the reflex excitability. ; 

The effect of warmth and ld upon strychnia tetanus 
is what we would expect on the hypothesis of interfer- 
ence. With small doses of strychnia warmth abolishes the 
convulsions, while cold increases them. When large 
doses are given, on the contrary, warmth increases the 
convulsions, and cold abolishes them.” : . 

We may explain this result on’ the hypothesis of inter- 
ference in the following manner:— _ — 

If a small dose of strychnia retard the transmission of 
nervous impulses so that the inhibitory wave is allowed 
to fall rather more than half a wave-length, but not a 
whole wave-length, behind the stimulant wave, we should 
have a certain amount of stimulation instead of inhibition. 
Shght warmth, by quickening the transmission of im- 
pulses, should counteract this effect, and should remove 
the effect of the strychnia, Cold, on the other hand, by 
causing still further retardation, should increase the 
effect. With a large dose of strychnia, the transmissiqn 
of the inhibitory wave being still further retarded, the 
warmth would be sufficient to make the two waves coin- 
cide, while the cold would throw back-the inhibitory 
wave a whole wave-length, and thus again abolish the 
convulsions. F 

The effect of temperature on the poisonous action of 
guanidine is also very extraordinary, and is‘very hard to 
explain by the ordinary hypotheses, although the pheno- 
mena seem quite natural when we look at them as cases 
of interference due to alterations in the rapidity with 
which the stimuli are transmitted along nervous struc- 
tures. Guanidine produces, in frogs poisoned by it, 
fibrillary twitchings of the muscles, which are well 
marked at medium temperatures, but are abolished by 
extremes of heat and cold. Thus Luchsinger has found that, 
when four frogs are poisoned by this substance, and one 
is placed in ice-water, another in water at 18° C., a third 
in water at 25°C., and a fourth in water at 32° C., the 
fibrillary twitchings soon disappear from the frog at o° C., 
and only return when its temperature is raised to about 
18° C. In the frog at 18°eC. convulsions occur, which are 
still greater in the one at 25°C. In the frog at 32° C., on 
the other hand, no trace of convulsions is to be seen; the 
animal appears perfectly well, and five times the dose of 
the poison, which at ordinary ¢emperatures would con- 
vulse it, may be given to it without doing it any harm, so 
long as it remains in the warmth, although when it is 
cooled down the effect of the poison at once appears. 

Another cause of tetanus that isedifficult to understand 
on the ordinary hypothesis of inhibitory centies is the 
similar effect of absence of oxygen and excess of oxygen. 
When ean animal is confined in a closed chamber, without 
oxygen it dies of convulsions; when oxygen is gradually 

. 


‘ 


T Cayrade, Recherches critiques et exper. sur les Mouvements Reflexes, 


P- 48. 
? Kunde and Virchow quoted by Eckhard, of. crt. p. 44; Foster, Journal 
1» op P- 44 
of Anatomy and Physiology, November 1873, pP. 45- 
3 Luchsinger, Physiologische Studien, Leipzig, 1882, p 44. 
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introduced before the convulsions become too marked; it 
recovers, But when the pressure of ogygen is gradually 
_ raised above the normal, the animal again dies of convul- 
“sions. This is evidently not the effgct of mere increase 
in atmospheric pressure, but the effect of the oxygen on 
the animal, inasmuch as 25 atmospheres of common air 
are required to produce the oxygen convulsions, while 
"<3 atmospheres of pure oxygen are sufficient. This effect 
ds readily explained on the hypothesis of interference by 
— supposing that the absence of oxygen retards the trans- 
mission of impulses in the nerve-centres ; so that we get 
those which 6uzht ofdinarily to inhibit one another, 
- “coincidingeand causing convulsions. Increased supply 
of oxygen gradually quickens the transmission of impulses 
< üntil the waves first reach the nofmal relation, and then 
‘the normal rate being exceeded, the impulses once more 
nearly coincide, and convulsions are produced a second 
time. 
~ In discussing the action of the nervoug system we have 
hitherto taken into accougt only that of the nerve fibrils, 
nd left out of tfe question the nerve cells, We have 
| assumed that the waves arrived in the reservoir (in our 
diagram) froma distance, and were simply transmitted 
along channels, but in the nervous system we have to 
take into account the origination of the waves in the 
nerve cells themselves, gs well as their propagation along 
the nerve channels. 
ne There is a great difference between the function of the 
i nerve cell and of the nerve fibre analogous to that which 
exists between fhe cell and the wire in a galvanic battery. 
The particular form of energy which we met with in both 
‘cases originates in the cell and is transmitted along the 
fibre or the wire. In both cases also the energy appears 
to originate from chemical changes going on in the cell. 
Material waste of some sort goes on in both, and in both 
he products of this waste if allowed to accu nulate will 
y and by arrest the action. 
> We find-an indication of the difference between the 
mount of chemical change which goes on in the nerve 
and in the nerve fibre in the amount of blood sup- 
ed to each respectively. The nerve cells are abun- 
dantly supplied with blood, and the nerve fibres very 
paringly so. The free supply of blood secures to the 
‘nerve cells both the supply of fresh material and ready 
“removal of waste products. 
< Perhaps the best illustration that we can find in physics 
of the processes which take place in thé nervous and 
muscular systems is however afforded by singing flames 
n which the sounds and movements are produced by 
very numerous small explosions: for both in the nervous 
and muscular systems the tissue change appears to go on 
as a series of small explosions. The material which 
“yields nervous and muscular energy undergoes oxidation, 
‘but the oxygen concerned in the process is not derived 
directly from the external air, Substances which yield 
oxygen are contained within the tissues themselves just 
$ nitre is contained along with oxidisable substances in 
‘a charge of gunpowder. 
“> In this paper also we have Spoken of waves of nervous 
interference as if they were simple, but it is much more 
probable that they are very complex, resembling much 
“more the beats of sound produced by two singing flames 
which are not in unison; than simple waves of water. 
The number of nervous discharges which issue from 
_<-the motor cells of the spinal cord during tetanus and set 
the muscles in action is, according to Dr. Burdon Sander- 
‘son, about 16 per se€ond, but in all probability each of 
“these impulses consists of a large number of small vibra- 
tions. In rhythmical actions, such as that of the respira- 
‘tion, we have probably at the very least three rhythms, 
ist, exceedingly rapid vibrations in the nervous cells; 
and, slower vibrations or beats from 16 or 18 per second, 
- owhich issue from them and excite thẹ muscles to action; 
_ and 3rd, a still slower rhythm, of 16 per minute, probably 

































































| plan of mountain observation for the summer and autumn 





due to interference between groups of cells, which leads 
to inspiratory movements alternating with rest or with 
active exspiration. Tae consideration of these com- 
plicated phenomena would, however, at present lead us 
too far, and tMey as wel. as the subject of nervous inter- 
ferenge in the heart and rhythmic contraction of muscles, 
must be reserved for another time. 

In this paper I must be content with the attempt to 
show that inhibition and stimulation in the nervous system | 
are not dependent on special inhibitory or stimulating 
centres, but are merely relative conditions depending 
on the length of path along which the stimulus has to 
travel and the rate of its transmission. The test of the 
truth or falsehood of this hypothesis is to be found in 
the effect of alteration*in the rapidity of nervous trans- — 
mission upon inhibitory phenomena. The application of 
this test appears, so far as our present data go, to support 
this hypothesis. T. LAUDER BRUNTON 








BEN NEVIS OBSERVATORY 


N NATURE, vol. xxvii. p. 39, I gave a brief notice that 
on November 1—owing to stress of weather forbidding 
the regular daily ascents of Ben Nevis—I was obliged to 
discontinue the daily werk of the meteorological observing 
system on the summit and slopes of the mountain, This 
was in simultaneous connection with my system of obser- 
vations near the sea-level at Achintore, Fort William, 
As in the previous summer, I had the honour to organise 
and carry on the work under the auspices of the Scottish 
Meteorological Society. The experience gained in 1831, 
when I first commenced observing on the Ben, enabled 
me to draw up and submit to the Society a more elaborate ` 


of 1882; and as I have been fortunate enough to carry it 
through for five months without any hitch, and as I am 
not aware that anything of the kind had, previous to my 
first undertaking, been attempted, I am naturally anxious: 
that NATURE should have a more complete account of 
my last year’s operations. My plan was. to have fired 
stations at different altitudes between the main obser- 
vatories at the base and on the summit of the mountain, 
so placed in fact that I could observe regularly at half-, 
hourly intervals during the daily ascent and descent of 
the Ben; to extend the number of summit observations 
to five sets; and to have in every case simultaneous obser- 
vations taken at the sea-level station—my grand base of 
operations, All this was with a view to localising dis- 
turbances existing in the stratum of atmosphere between 
the sea-level and the top of Ben Nevis, to furthering 
meteorological research generally, and so ultimately to 
gain forecasting material, I arrived at Fort William from 
Edinburgh on May 25, and at once proceeded to give 
effect to my plans. During the next few days I was 
engaged mainly in erecting Stevenson’s thermometer 
screens, and laying out the sea-level station ; in establish- 
ing a new “midway” observatory at the lake, erecting 
screen, and building there a granite cairn fora barometer ; 
and in reopening the temperary observatory on the sym- 
mit of the mountain, It was only by dint. of great 
exertion and a gang of men that I got all in order 
on the top of the Ben on May 31. I had no occasion, 
however, to alter the arrangements of the previous sum- 
mer; and the heavy work of reopening chie@y consisteel 
in digging out from the vast accumulations of snow the 
barometer cairn, hut, and thermometer cage which here, 
as a safeguard, incloses Stevenson’s screen. The snow, 
in fact, was nearly four feet deep, and*it was necessary 
to cut out wide areas around the instruments. I also 
erected another screen to contain Negretti and Zambra’? 
self-registering clock-hygrometer, most kindly placed at 
my disposal by that eminent firm for the. purpose. of 
obtaining 9*p.m. values. I had also to fix a new roof of 
spip’s canvas to the rude shanty that affords some little 





































shelter from the piercing cold and storms. The baro- 
meter, a fine Fortin, had ‘been left in its cairn built up 
during the past winter; and great labour was expended 
before the north side of the cairn was geopened, the 
stones being so hard frozen that a crowbar had to be 
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2 is a longitudinal. section ‘giving total actual. 
| distances. e s R ae 
| ACHINTORE, FORT WILLIAM, BASE OR SEA-LEVEL 
| OBSERVATORY. ~~Paegtion : About 28 feet above sta, on 


| 
a level sward, perfectly open on all sides, running parallel 





employed. The instrument was found in good condition. | and immetiately adjacent to Loch Linnhe; soil, gravelly: — 
My z 


Sing over all other details of arranging the stations 
and 


stations, with positions, hours, and elements of observa- 
tion? The distances in the text are given in right lines 
from the sea-level station. 
bearings, and distances by the actual track followed. 


ing instruments, I may say that I had all in order | 
and commenced work on June 1. ` I now give a list of the | 


Fig. 1 at once shows the | 


‘loam. oe 
Hours.—-3, 5.30, 6.15, 7, 7-30, 7.55, 8.30, 9, 9.30, 10, 
10,30, 11, and 11.30 a.m. ; and noon, 0,30, 1, 1.45; 2,30, 
3, 6, and 9 pam Snes 
Llemenis.--Atmospheric pressure by. mercurial baro- 
meter, temperature of air and evaporatiofi (dry and wet - 
of 


_ bulbs), direction and force of wind, kind and amount | 
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2.30 pm, [It will be seen later that all these ozon 
servations {except those for 12 hours ending 9 o'clock) 
simultaneous with others on the summit of Be 
the Lake, and Peat Moss stations. ] oe 
Actinism: of the sun’s rays and of daylight by 
Angus Smith’s apparatus for 24 hours ending 10.17 a 
comparison-pressure by aneroid at ¢ a.m. and ee 
leaving for and returning from the summit and. slopes 
stations. IE SES 
PEAT, Moss.— Position: About 40 feet above seas 
2m. 2f. ; perfectly open ; near the middle of the extensive — 
moss.at the foot of Mea an t-Suidhe; peaty; swampy- 
soil, with hummorcks around. oe ge 
flours.—§,30 to 6*a.m, (this was the only bour in the 
entire system that varied, and extra simultaneous read: 










































March 22, 1883 | A 
. 


NATURE 


489 





ings were taken at Achintore whenever this was the case), 
and 2.30 p.m. From August 1 also ate 9, 9.30, 10, 10.30, 
and II a.m. . 

Elemenis—Temperature of air and evaporation (dry 
and wet bulbs), wind and force; kind of cloud, amount 
and velocity ; hydrometeors and remarks in full detail as 
before at all the above times. Pre$sure by aneroid, 5.30 
to6a.m., and at 2.30 p.m. Rainfall at 9 am. Ozone 
for 15 hours, ending about 5.30 a.m., and for about 9 
hours, ending 2.30 p.m.; also for periods of 4 hour, 
1 hour, 14 hour, and 2 hours between 9 and 11 a.m. 
(simultaneousty with *the summit and base stations). 
Temperature of adjacent water-hole subsequently about 
5.30 a.m. and 2.30 p.m. è 

PEAT MOSS CROSSING.—A minor station about 70 feet 
above sea, 3m. of., situaged at the burn AZt Coire an 
Lockain. 

Hours and Elements.—Abdout 5.50 a.m, and 2.17 p.m. : 
pressure by aneroid, and temperature o& burn. | 

LIVINGSTON’S BOULQER.!—Position : 840 feet above 
sea; 3m. 1f.; close to the burn A//t Coire an Lochain, on 


a level swampy patch; ground around undulating, with | |, 


large boulders of coarse-grained granite lying adjacent. | 

Hours.—6.15 a.m. and 1.45 p.m. 

Elements—Pressure by aneroid, temperature of air 
and evaporation (dsyeand wet bulbs), temperature of 
burn; wind and force; kind of cloud, amount and 
velocity ; hygrometeors and remarks in full detail as 
before each time. 

THE LAKE.— Position: A plateau-valley 1840 feet above 















































the sea, 3 miles, on swampy ground, fairly level, by the 
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FiG. 3.—A, BÐ, C, D, raingauges; E, notice board; r, Ordnance Survey 
cairn; G, solar and terrestrial radiation thermometers; 4, Stevenson's 
thermometer cage and ozene tests; 1, self-registering hygrometer; j, 
barometer cairn; K, earth thermometers ; Ae ag The apparatus for 
measuring the actinism of light is near the edge of the precipice N.E. 
from the hut. 


north-east shore of the tarn, Lochan Meall an t-Suidhe : 



























































































































































































































































































































































Barometer Cairn. 
Solar Radiation Thermometer. 
e Fic. 


granite blocks and hummocks of bgg, moss, gnd dwarf- | 


* The altitude of this station and those of the following intermediate | 
stations, except the Lake, were determined by mean results of aneroid read- 
ings, and must be accepted accordingly. | 





Thermometer Cage. . Hut. 
‘ Standard Rain-gauge, 
4 


. 
heather to eastward. Main slopes of Ben Nevis on east- 
south-east sMe, and Meal? an t-Suidhe on west side. 
ours.—7 a.m. and I p.m. 
dements——Pressure by mercurial barometer, com- 
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parison-pressure by aneroid, temperature of air and 
evaporation (dry ani wet bulbs), maximum and minimum 
shade temperature, and ozone for periods of 6 and 18 
hours, temperature of ground at depths of g and 2 feet; 
temperature of lake; wind and force; kind of cloud, 
amount and velocity; hydrometeors aad remarks in® full 
detaileas before each time. Roinfall on ist, 8th, 15th, 
and 22nd of each month. 

Brown's WELL.—Fasit#ien: 2200 feet above sea, 3m. 
1f,, on a grassy patch with springs and swamps, on the 
main slopes of Ben Nevis, Boulders and stones of fine- 
grained granite graduating into felsite lie around. Slope 
to westward estimated at 35°. 

Hours. ~—7.30 a.m. and 0,30 p.m. 

Elements.—-Pressure by aneroid, temperature of air 


ani evaporation (dry and wet bulbs), temperature of | 


well; wind and force; kind of cloud, amount and 
velocity; hydrometeors and remarks in full detail as 
before each time. è 

RED BURN CROSSING.—-Position : 2709 feet above sea, 
3m. 2f, above the general limit of vegetation in the deep 
ravine of and close beside the Red Burn;* boulders and 
debris of porphyritic rock on all sides; slope to westward 
estimated at 40°. 

Hlours.—7.55 a.m. and noon. 

Elements.—Pressure by aneroid, temperature of air 
and evaporation (dry and wet bulbs), temperature of 
burn; wind and force; kind of cloud, amount and 
velocity; hydrometeors and remarks in full detail as 

efore each time. 

BUCHAN'S WELL.—ostiivw ¢ 3575 feet above sea, 
3m. 5f, source of the Red Burn; entirely in a region of 
rocks, fragmentary stones, and debris; completely open, 
and ground more undulating, with comparatively gentle 
slope to westward. 

Hours.—8.30 and 11,30 a.m. 

Elements.-~Pressure by aaeroid, temperature of air 
and evaporation (dry and wet bulbs), temperature of well; 
wind and force; kind of cloud, amount ani velocity ; 
hydrometeors and remarks in full detail as before each 
time. 

BEN NEVIS, SUMMIT OnservaToRy.—Position : 
4496 feet above sea, 4m. 6f, in the ceatre of a rough 
rocky plateau, covered with felstone lavas and volcanic 
agzlomerates (see Figs. 3 and 4). 

Hours. 9, 9.30, 10, 10.30, and 11 a.m. 

Elements,—Pressure by mercurial barometer, com- 
parison-pressure by ameroid, temperature of air and 
evaporation (dry and wet bulbs), wind and force ; kind of 
cloud, amount, and velocities of strata ; hydrometeors 
and remarks in fullest detail as at the sea-level and inter- 
mediate stations at all the above times. 

Maximum and minimum shade temperature, solar 
maximum and terrestrial minimttm temperature, and rain- 
fall by four gauges at 9 am. 

Temperature o® Wragge’s Well and of ground at depths 
of t and 2 feet between 9 and 11 a.m. 

Ozone for periods of $ pur, 1 hour, 14 hour, and 
2 hours between 9 and 11 a.m., also by two differently 
exposed tests for 24 hours ending 9 a.m. 

Actinism of the sun’s raya and of daylight by Dr. 
Angus Smith’s apparatus for 24 hours ending 10.17 a.m. 

e Hygrometiic conditions prevailing about 9 o'clock the 
previous night by self-registering dry and wet bulbs, were 
noted at 10.50 a.m, 

A moments consideration, then, will show that the 
observations at the sea-level station were in every case 
simultaneous with those at the summit and intermediate 
*stations, and that the hours at the latter were so arranged’ 
as to “ mean ” to the ro a.m. readings at the base and 
summit of the mountain, and also at the Peat Moss. 

Rainband by Browning’s spectroscope wag observed at 
various altitudes, and its indications proved of consider- 
able value. Full notes were taken of the cloud limfs, 








and of any important changes observed between the 
stations. e ; : pea 

Of cowrse my first business was to get the main obser- 
vations —pressure, temperature, hygrometric conditions, 
wind, cloud, &c.—into full swing by June 1; and as I 
felt my way and got my hours and distances well under 
command I added to iy work. Thus the ozone observ- 
ing-system and the three extra rain-gauges on the summit 
were added on June 15, and the delicate operations for 
measuring the actinism of light on July 9. The additional 
gauges were established to discover if and to what extent 
the rainfall varies in connection with the whhd at different 
points of the plateau from the centre to the edge ‘of the 
great precipice. Py 

During June, Stevenson's screens were in use only at 
the sea-level, lake, and summit; and hence at the ‘other 
places the dry and wet bulbs had to be swung and, the 
latter moistened afresh from adjacent water at each 
swinging. But aehing wrists and sore fingers soon made 
me determine to have louvred sgreens gt all the stations, 
and by July 1 they were in their places and dry and wet 
bulbs supplied by Hicks and Negretti ang Zambra fixed 

ermanently in each. So above all was accuracy the 
better insured, and the whole system went like clockwork, . 
I left Achintore before 5.30 am, and returned about 
3 pm., and the rate of ascending and descending was.so 
regulated as to insure punctuality usually within a few 
seconds—often to the second—at th: various stations, 

The new screens were a trifle smaller than the others. 
I need hardly add that the instruments at all stations 
were the best observing-standards procurable, and that 
the arrangements in every respect were those approved 
by the Meteorological Office and the English and Scottish 
Meteorological Societies, The condition of the wet bulbs, 
fixing of ozone tests, clamping self-registering instruments 
to prevent vibration in gales, levglling rain-gauges, and 
numerous other matters of important detail required the 
closest attention. The Beaufort wind and cloud scales 
were in use, and the ozone tests were Moffat’s, Two 


assistants, educated by Mr. Colin Livingston of Fort’. 


William—a sufficient guarantee for their ability—and _ 
trained by myself, helped in the work; and relieved me 
in the ascent of the mountain three times a week, and on 
these occasions I took the sea-levgl station. One of the 
greatest difficulties I had to contend with in the Ben 
Nevis routine was as to the pony on which I rode to and 
from the Lake, where it was left to graze and await my 
deszent. Occasionally the stable-boy overslept, and I 
had to mike up for lost time,—no easy matter, as the 
wretched track leads over deep ruts and weacherous 
swamps, and the poor brute had a trying time of it, Still 


| more frequently the person to whom it belonged gave me 


rotten saddlery in spite of all remonstrance ; and on 
commencing the ascent the girth would break, and I had 
to turn the animal adrift and plod on to the Lake my 
fastest. This was decidedly hard, inasmuch as I was 
obliged to climb afoot some 2500 feet fron the tara in 
less than two hours by a qjrcuitous route and over rough 
rock stopping to observe at the other intermediate stas 
tions. Again, the pony often wandered in his habbles or 
having brokensthe tethering rope had made off to. the 
moss; so also on the homeward journey I had sometimes: 
to leave him and ran my hardest over ruts and through 
swamps, by a short cut, to get my readings at the next 
station. Other trying parts of the work consisted in the 
journeys between Buchan’s Well,and the top in. the 
allotted time, in having the two hours’ exposure on the 
summit in bad weather, and in becoming chilled after 
profuse perspiration. The rude hut, with its walls full of 
holes of all shapes ‘and angles through which the wind 
whistles and the swow-drifts drive, afforded bat a poor 
shelter frof the drenching rain and cold, and it was im- 
possible to keep anything cry. My hands often became so 
numbed and swollen, and my paper so saturated that Ehad- 
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the utmost difficulty ia handling keys, setting instruments 
and entering my observations. Usually so ladep was the 
_ air with moisture and so very denge and lasting was the 
_ -cloud-fog that, even when no rain had actually fallen, 
call the fixings and instruments were dripping; and al- 
though, of course, I made a peint of wiping the dry 
bulb, it almost. immediately became wet again. Occa- 
< sionally. I timed the interval between wiping and fresh 
condensation on the bulb, and have found it wet again | 
within thirty seconds. 
After November 1, then, I had to discontinue the work, | 
_. o'The hut had become choked with snow, and the carrying | 
> on of the undertaking satisfactorily impossible. I was, | 
however, satisfied ; and very plefsed that I had secured 
Beg months’ observations without the break of a single | 
ay. 
oo. This not'my part to refer in this paper to any results, 
‘Such I must in duty leave to be discussed and made 
known by the Scottish Meteorological Society. But, 
from what I mself kfow of the meteorology of Ben 
Nevis from the experience of two summers and autumns, 
I.do most str@ngly urge the establishment of a permanent 
observatory on the summit, firmly believing that most im- 
portant and unexpected results will accrue to meteorology 
from continuous obsgryations there. Such, in connection 
with others at the sea-level, would in my opinion enable 
the energetic staff at the Meteorological Office, under Mr. 
Robert H, Scott’s able direction, to forecast storms with 
far greater certhinty. 
TD cannot conélude this account without expressing my 
best acknowledgments to Dr. Angus Smith for placing at 
my disposal his apparatus for measuring the actinism of 
light; which I consider an immense acquisition to a 
éteorological observatory; to Mr. John Browning for 
is rainband spectroscope ; to Messrs. Negretti and 
ambra for their clotk-hygrometer ; and finally to the 
cottish Meteorological Society for the kind encourage- 
ent and liberal assistance they have given me. 
moe CLEMENT LINDLEY WRAGGE 
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HYDROGEN WHISTLES 


I T may be recollected by some of the readers of NATURE 
oo™ that a few years ago! I contrived a whistle for testing 

the upper limits of the power of hearing very shrill notes 
by different wen and animals. When properly made, it 
_ easily suffices to do this, in the case of men and most 
animals, but it cannot, neither can any other instrument 
hitherto dévised, emit such notes as it is conceivable that 
insects may hear. The problem whether any insects can 
“hear notes whose numbers of vibrations per second is 
-manyfold greater than those of the notes audible to men 
has not yet been fairly put to the test of experiment. I 
_ wish to show that this can now be done. 

The whistles. of which I speak have their lower ends 
¿closed with a piston that admits of being inserted more 
or less deeply, and thus ofearying the depth of the 
whistle and consequently its note; but as a whistle will 
|. Rot give its proper note unless its depth be greater than 
_ its width, say, 1} times as much, and as“the depth of a 
whistle that gives, say,e24,000 vibrations per second is 

is only o'14 inch, it follows that their bores must be very 
small, and that a limit of minuteness is soon reached. 
-. Having had occasion lately to reconsider the subject, it 
Occurred to me that Iecculd greatly increase the shrillness 
‘of any whistle by blowing a gas through it that was lighter 
_4tban common air. 
_.. The number of vibrations per second caused by whistles 
Is inversely proportional to the specific gravity of the gas 
‘that is blown through them; therdfore by ghe use of 
hydrogen, which is thirteen times lighter than air, the 























: “4 “South Kensington Conferences, in fconnection with Loan Exhibition 
of Scientific Apparatus, 1876," p. 61. h 
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| hitherto in any other way. They would of course fail to 


| bore is o'04 iach diameter, and it gives a loud note for its 
| size. After some prefatory trials, I proceeded as fol- 


number of vibrations per second’ produced by a given 
whistle would be increased thirteen fold. ; 
I have made experiments with most satisfactory results 
with commoh coal gas, whose specific gravity, though. 
muah greater than that of hydrogen, is not much more than 
half that of common air, and I have little doubt in con- 
sequence that a number of vibrations may be. excifed hy 
one of my small-bore whistles through the use of hydro- _ 
gen gas, that very largely exceeds the number attainable 






































excite the sense of sound in any of ourselves, or 

perhaps to produce any physical effect that we can 
appreciate, whether on sensitive flames or otherwise, 

and the note to those’ creatures, if any, who couldhear. 
it, would be feebler on account of the lightness of the. 
medium in which the vibrations originated, but. it would 
be (so far as I can anticipate) a true note, and ought to be. 
powerful enough to be audible at the short distances at- 
which small creatutes may be tested. The whistle I used 
was made forme by Hawksley, 357, Oxford Street; its 


lows:—I attached the whistle to a gas jet by a short 
indiarubber tube. Then, without turning on the gas, I 
retested my range of hearing by setting the piston at 
various lengths and giving sharp squeezes to the tube as 
it lay in the hollow of my hand. The effect of each. 
squeeze was to force a little air through the whistle, and _ 
to cause it to emit a sharp “cheep,” When I relaxed the 
grasp, air was sucked in through the whistle, and the 
tube became again filled with air, ready for another 
squeeze, 

My range of hearing proved to be such that when the 
depth of the whistle was 0°13 inch, I could hear no 
musical note at all—only a ee ; at o'14 inch I could jüst: 
perceive a very faint musical note enveloped, as it were, in © 
much puff; even at 0°20 some little puff remained, but. 
before 0°25 the note had become purely musical. This 
having been established, I kept the whistle set at o°25 ant 
turned the gas on, giving it abundance of time to 
all air from the tube. Then, turning the stopcar 
the indiarubber tube from behind, I gave a sharp sq 
as previously, but the whistle, instead of emitting a pu 
note, gave to me just the same barely perceptible sound 
that it did when it was set at orq. I relaxed my grasp 
and instantly retightened it, and then the whistle emitted 
a pure note. A little common air had regurgitated into 
the whistle when my grasp was relaxed, and it was the 
reissue of this that gave the note. I repeated the experi- 
ment several times with the same result. With a depth 
of o'24 I could hear no note at all when using the gas, 
Then I pulled out the piston to 0°35, and the gas gave a 
clear musical note; on fhe second squeeze the note was 
considerably deepened. The specific gravity of the gas 
from the jet, as calculated from these data, would be to 
that of the air at the time, as 14 to 25, or as 0°§6 to I. 
This happens to be the specific gravity of carburetted 
hydrogen, but that of common street gas is heavier. 
Perhaps my measurements were not quite accurate; 
probably the note given by the gas being really fainter 
(though not perceptibly so) than that given ‘by air 
somewhat falsified the judgment. A very, slight differ- 
ence in the data would raise the 0°56 to o'o of more, * 

By the use of hydrogen the little whistle when set ato'14 
inches would produce 312,000 vibrations per second. I 
know by experiment on others that it will give a true 
musical note when made much shorter than this, and I 
see no cause to doubt that it will sound truly at half the, 
above length, and therefore be capable of emitting twice 
the aloye enormous number of vibrations per second, 

Mr. Flawksley is making for me an apparatus with 
small gas bag for hydrogen pure or diluted, valves, and 
ay indiarubber ball to squeeze, to enable hydrogen to 
be used with the whistle when desired. The whistle is 
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attract. FR ANCIS GALTON 


E 
PRELIMINARY NOTE ON THE BACILLUS OF 
TUBERCULOSIS (KOCH) 


L THE absorption and consequent retention of certain 

stains by this bacillus does not appear to be 
effected by the hydrates of potassium, sodium, and am- 
monium and by aniline alone. Sodic phosphate, potassic 
acetate, vegetable alkaloids, &c., appear to exert a similar 
action. Further experiments are in progress. I have 
some very good preparations which were rapidly stained 
with a very faintly coloured stain containing sodic phos- 
phate (sod, phos. cryst. B. P.). 

II. The sections of tissue shown (by the kind arrange- 
ment of Mr. Blaker) at the Brighton meeting of the British 
Medical Association, in which the bacilli were very dis- 
tinct, were stained, &c., then floated on to the glass slides, 
dried over concentrated sulphuric acid (or fused CaCl), 
and mounted in balsam. Hitherto my attempts to fix 
the colour of the bacilli, by means of a mordant, in such | 
a way that it might remain unaffected by alcohol, and by | 
oil of cloves, have not proved successful. 

III, Treatment with a solution of potassic acetate will 
probably prove well adapted to free preparations from 
those last traces of nitric acid which so often cause their 
ultimate destruction. 

From (I1.) I should omit a very beautiful and remark- 
able preparation showing the spores of this bacillus in 
the lymphatics of the lung. This slide was prepared by 
Dr. Barron, of University College, Liverpool, and for his 
kindness in lending it to me and for much invaluable 
advice I am very grateful. 

To Mr. Blaker, M.R.C.S., of Brighton, and to Mr. 
Black, M.R.C.S., of the Sussex County Hospital, I am 
under many obligations for their kindly interest and 
assistance. J. W., CLARK 
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THE SHAPES OF LEAVES: 
Il.—Origin of Types 

TEE two most gemer] and distinctive types of foliage 
among angiosperms are those characteristic of 
monocotyledons and dicotyledons respectively. They 
owe their principal traits of shape and venation to the | 
manner in which tbese two great fundamental classes | 
have been separately evolved from lower ancestors. | 
Mr. Herbert Spencer has shown that there are two | 
chief ways in which a central ayis or caulome may con- | 
ceivably be developed from an integrated series of primi- | 
tive stalkless cregping fronds. The jirs¢ way is by the | 
in-rolling or folding of the fronds so as to form a com- | 
| 
| 
| 
| 
| 
| 





plete tube, often with adnate edges, as represented in the 
accompanying diagram (Fig. 20), modified by Mr. 
Spencer's kind permission from the “ Principles of 
Biology.” For details of the explanation, the reader 
must be referred to that work (vol. ii. part iv. chap. ili.); 
it must sufficg here to note that as in such case each 
frond must envelop the younger fronds within it, the 
process is there shown to eventuate in an endogenous 
stem and a monocotyledonous seed—two characteristics | 
found as a matter of fact constantly to accompany one | 
another in actifal nature. The second way is by the | 
thickening and hardemirlg of a fixed series of midribs, as | 
shown in the next diagram (Fig. 21), also modified after * 
Mr. Spencer ; and this method must necessarily result in an | 
exogenous stem anda dicotyledonous seed. The diagrams | 
in Figs: 22 and 23, which represent accorfing to Mr. | 
Spencer (slightly altered) the development of the monogp- | 
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the bananas, yuccas, agaves, and bamboos, gives a very 
distinctive aspect to the exsemd/e of the class. Being in 
principle a more or less in-rolled and folded frond, every 
part of which equally aids in forming the caulome. or 
stem, the monocotyledonous leaf tends as a rule to show 
little distinction betwéen blade and leaf-stalk, lamina 
and petiole. For the same reason, the free end also tends 
to assume a lanceolate or line’&r shape, while the lower 
part usually becomes more or less tubular or sheathing in 
arrangement. Again, for two reasons, it generally has a 
parallel venation.” In the first place, since the leaves or 
terminal expansions are mere pPolongattons or tips to the 
stem-forming portion, it will follow that the vascular 
tissues will tend to run on continuously Wer every part, 
instead of radiating from a centre which must in such a 
case be purely artificial, In the second place it is clear 
that parallel venation is the most cpnyenient type for long 
narrow leaves, as is plainly shown even among dicotyle- 
dons by such foliage as that of the plantains, descended 
from netted-veined ancestors, but with chief ribs now 
parallel. Still better are both these principles illustrated 
in those cases among dicotyledons where the lamina. is 
suppressed altogether, and the flattened petiole assumes 
foliar functions, as in Oralis bupleurifolia and Acacia 
melanoxylon (Fig. 24), These phyllodes thus resembling 
in their mode of development the monocotyledonous type, 


_and continuous throughout with the caulome-portion of 


the primitive leaf, exhibit both in shape and venation the 
chief monocotyledonous characteristics. A typical mono- 


cotyledon in shape and venation is represented in Fig. 25... 


The dicotyledonous type, though far more varied, is 
equally due in its shape and venation to the original 
characteristics implied by its origin. Only the midrib 
instead of the whole leaf being here concerned in the 
production of the stem, there is a far greater tendency to 
distinctness between petiole and famina, and a marked 
preference for the netted venation. The foliar expansion 
1s not here a mere tip ; it becomes a more. separate and- 
decided element in the entire leaf. And as the petiole 
joins the lamina at a distinct and noticeable point, there- 
is a natural tendency for the vascular bundles to diverge 
there, making the venation palmate or radiating, so as to 
distribute it equally to all parts of the expanded surface. 
Fig. 26 shows the resulting characteristic form of dicoty- 
ledonous leaf. Its variations of pinnate or other vena- 
tion will be considered a little later on. page 

Among monocotyledons, the central type is perhaps. - 
best found in the mainly tuberous or bulbous orders, such 
as the orchids, lilies, and amaryllids. These orders, 
having rich reservoirs of feod Jaid by underground, send 
up relatively thick and sturdy leaves ; but their shape is 
decided by the „ancestral type, and by their strict sub- 
ordination to te central axis. Hence they are usually 
long, narrow, and rather fleshy.* Familiar examples are * 
the tulips, hyacinths, snowdrops, daffodils, crocuses, &e. 
Those which have small bulbs, or none, or grow muchi. 
among grass, like Sisyrinchium, are nearly or quite 


_ linear; those which raise their Meads higher into the 


open, like Listera, are often quite ovate. Exotic forms 
(bromelias, yuccas, agaves) frequently have the points 
sharp @d piercing, as a protection against herbivores.: 
In the grasses there is generally no large reservoir of 
food, and heir leaves accordingly show the central type 
in a stringy drawnjup condition. 
woodrushes, and many others. But where the general. 
monocotyledonous habit has been more lost,and something 


So also in. sedges, = 
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like the dicotyledonoug habit acquiredgthe leaves become | the same type recurs under similar circumstances in 
more like those of the opposite class. Thus thg Arums, | Sagittaria sagittifolia (Fig. 27). Still more markedly 
with their very unlilylike mode of growth, and their long | dicotyledonous-looking are the leaves of certain very 
petioles rising high into the open air, have usually a very | aberrant Amatyllids, such as Tamus and the other Diosco- 
distinct broad lamina, and have the veins accordingly | ridea, which have taker to climbing, and have therefore 
branched or netted, almost as in ditotyledons. Very much | acquired broader leaves with netted veins between the 





Fic. 20.—Developmen of Monocoty'edonous stem. 


à ate 
ribs. Compare with these the like result in Smé/ax; | Once more, the ovate type of Listera leads on readily 
and then look at both side by side with such dicotyledons | enough to the whorled leaves of Paris and Trillium, 
as Convolvulus. The influence of the ancestral type is | where the venation has become similarly netted. A 
here seen in tHe arrangement of the main ribs; the in- | bushy type, like Rusas, develops broad leaf-like ped- 
fluence of environment is shown both in the approxima- | uncles, which closely smulate the true leaves of dicotyle- 
tion of general shape, and in the netting of the minor veins. | donous bushes with like habit, such as box or privet. 





Fic, 21.—Development of Dicotyiedonous stem. 


But the widest departure of all from the central mono- | bananas cast much ag light upon the origin of 
cotyledonous type is found in leaves like those of the | these tropical pinnate forms, Where the plant is less 
tropical arborescent forms—the palms, screw-pines, &c. | arborescent, as in Chamerops, the leaf, assumes rather a 
Most of these have long pinnate foliage, whose origin | fan-shaped than a pose re development. 

may best be considered when we come to examine the | Among dicotyledons it may be fairly assumed that the 
earliest form of leaf was simple, ovate, and nearly ribless, 
or with faint digitate venation. This is shown both by 
| the nature of the earliest leaves in most seedlings, and 
| the constant recurrence to such a type wherever circum- 
stances are favourable for its reproduction, Hence, as a 
whole, digitate venation seems the commonest in most 
humble dicotyledons; and the only problem is how 
pinnate venation came to be substituted for it in certain 
| cases. The answer seems to be that wherever circum- 
stances have caused leaves to lengthen’ faster than they 





i 
; My 

BP ear ee ES PEREN in? ovate shape, the tendency has been for the main ribs to 
deg D a sai be given off not from the same pointy but a little in front 
chief dicotyledonous types ; meanwhile such forms as the | of one ‘another. If the technical botanists will pardon 
cocoanut or the date-palm may be advantageously com- | such a phr&se, the internodes of the midrib, usually sup- 
pared, as to conditions and general shape, with the tree- | pyessed, seem here to have been fully gine ing Figs. 
ferns in one direction, and the cycads in another. The | 28, 29, and 30 show the stages by which such a change 
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broadened, and so to assume a lanceolate rather than an, 
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may be brought about. Figs. 31, 32, and 33 exhibit a | 
slightly different form of the same tendency. 

That this is the real origin of pinnate vgnation seems 
pretty clear on a comparison of a good many otherwise 
closely related forms. Look for example first at the rousded, 
almogt orbicular leaf of Geranium molle and its allies, 


Ch yy 


Fic. 23.—Development of Dicotyledonous seedling. 





with te ribs ; and then look at the long, narrower, 
doubly pinnate, and pinnately-ribbed leaves of Erodium 
cicutarium. Or again, look at the éommon cinquefoil, 
erect and palmate; and then at silver-weed, long, creep- 
ing, closely pressed to the ground, and with numerous 
pinnate leaflets. Once more, compare Alchemilla with 








Fic, 24.—Acacia melanoxylon. 


Poterium and Sanguisorba. As a still simpler instance, 
where we get the difference in its first beginning, contrast 

neulus acris with R. r , or the least compound 
leaves of the blackberry bramble with its own most com- 
pound foliage. Asa rule the most pinnate groups, such 





Fic. 25.—Typical Monocotyledonous leaves and venation. 


‘as the lesser crucifers, the peaflowers, &c., have very 


long leaves. 4 
his suggested origin of pinnate venation in dicotyle- 
dons becomes even more probable when wedook at the 
pinnate members of other classes. Among monocotyle- 
dons the long-leaved arums, though their venation fs 
fundamentally parallel in type, have yet acquired a 
. 


branching and pyactically pinnate set of ribs. The 
plantains and bananas, with very long and broad foliage, 
carry the same tendency yet further; for their leaves are 
pinnately ribbed from a stout midrib. The lower shrubby 
or bushy palms, like Chamzrops, have fan-shaped leaves, 
with veins diverging ife rough parallelism from a common 
centre ; that is to say, they are in fact palmate; but in 
the taller arborescent palms, with their long leaves, the 
internodes of the midrib (to use the same convenient 





Fic. 26,—Typical Dicotyledonous leaf and venation. 


phrase once more) are fully developed, so that the: leaf 
becomes pinnatifid. In this case the subdivision into 
leaflets is probably protective against tropical storms. 
The broad-leaved f sege s and the Chamærops, though 
so much shorter than the pinnate palms, are often torn 
by the wind, and a plantain leaf so torn into ribbons 
closely resembles a cocoanut leaf: in the taller palms 
this disruption between the ribs becomes normal. Com- 
pare Zamia and the other cycads among gymnosperms. 





Fic. 27.—Sagittaria sagittifolia. 


Once more, the ferns are a class with long lanceolate 
fronds as a rule, and their venation is almost always 
pinnate; the only ferns that vary much from the central 
type being*some like the Maidenhairs, which are tufty 
and rather ovate inegeneral form, and have so m 

their venation as closely to approach the herb Roberts 
and other hedgerow plants in the outer effect. We may 
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fairly conclude, therefore, that pinnate venation is best 
adapted to very long leaves, both becarfse of the support 
it gives to, the cellular mass and because of tHe easy 
manner in which it distributes sap td every part alike. 

It seems also probable that pinnate ribs are especially 
adapted to forest trees. Most of these indeed have their 
leaves rather long in outline—like the ash, the oak, the 
chestnut, the walnut, the mountain ash, the laurels, the 
hornbeam, and the willow—while others in which the 
primary ribs are palmate—like the horse-chestnut and 

es 


Fics. 28, 20% 30.—-Gradation from palmate to pinnate venation, 
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the plane—have their secondary ribs pinnate and their 
lobes or leaflets very long, so that the total effect is in 
the end pretty much the same. But even when the leaf 
is rather shortened in general outline, as in the elm, the 
beech, thé alder, and the poplar, the venation is still 
pinnate. Doubtless this form of ground-plan protects 
the leaves of these exposed trees best against the wind; 
and where the leaflets are much subdivided, as in the 
acacias, the subdivision may be regarded as a protection 
against severe storms. 


fps aS 
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Fics. 31, 32, 33---Gradation from palmate lobes to pinnate leaflets. 
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The shapes of leaves in each particular species of 
plant thus depend in ultimate analysis upon two factors : 
first, the ancestrally-inherited peculiarities of type anda 
venation ; and second, the actual conditions to which the 
species is now habitually exposed.e Accordingly, under 
the same conditions, a monocotyledon and a@dicotyledon 
will tend to assume approximately similar general ex- 
ternal forms ; but their underlying ancestral peculiarities 
may generally be perceived through the mere analogical 








resemblance produced by an identical environment. By 
the interaction of the two factors we must endeavour to 
explain every particular form of leaf. To do this through- 
out the whole ¢egetable kingdom would be of course an 
endlegs task, but.to do it in a few selected groups is both 
a practicable and a useful botanical study. The ground- 
plan will always depend upon the ancestral type? the 
outline, degree of segmentation, and minuteness of 
cutting, will always depend upon the average supply of 
carbonic acid and sunlight. GRANT ALLEN 


(To be continued.) 





‘NOTES 

Sır Jonn Luspock did right to ask the Prime Minister on 
Monday, whether, in remodelling the department of the Lord 
President of the Council, ne would consider the desirability of 
separating the actuale Minister of Education in the House of 
Commons from that offic, and of transferring to him the power 
of appointing the inspectors and other officers on whom the 
satisfactory working of the education of the country so greatly 
depends. As might have been expected, Mr. Gladstone held 
out no hope of any change being made for a long time; that, 
however, is no reason why the efforts of the friends of science 
and education in this direction should cease, 


TuE Grocers’ Company have issued a scheme for the encou- 
ragement of original research in sanitary science. It consists of 
two forms of endowment: the one, meant as maintenance for 
work in progress, in fields of research to be chosen by the 
worker himself ; the other, meant as reward for actual discovery 
in fields of research to be specified from time to time by the 
Company, With the former intention the Company establishes 
three Research Scholarships, each of 2507. a year; with the 
latter intention they appo:nt a Discovery Prize of 10007, to be 
given once in every four years. The Research Scholarships are 
intended as stipends for persons engaged in making exact re- 
searches into the causes of important diseases, and into the 
means by which the respective causes may be prevented or 
obviated. The Court of the Company propose to appoint to® 
two of the scholarships in May, and to a third in May, 1884. _ 
The Discovery Prize is intended to reward original investigations, 
which shall have resulted in important additions to exact know- 
ledge, in particular sect.ons of samtary subject-matter. The 
Court will, once in four years, propose”some subject for investi- 
gation; and the first sub-ect will be announced in May. 


THE Annual Report of the City and Guilds of London Insti- 
tute, taken in conjunction with the Annual Meeting held last 
week, shows that technical education has taken firm root and is 
making rapid progress in this country. Though hardly yet so 
universal as on the Continent, there is every reason to believe 
that it soon will be, and Lord Selborne, who presided at the 
Annual Meeting, was justified in congratulating the Institute on 
its success, As the Zimes, i9 a sensible article on the Annual 
Meeting, says: ‘‘ Lord 3elborne did not dwell at length upon 
the general aspects of technical education. He assumed, and 
he had good reason to assume, that the need for a systematic 
development of it is prcved beyond question, afid ,is almost wyj- 
versally accepted. No observer now doubts that if the English 
artisan 1s to hold his ground in the struggle for existence, he 
must be kept up to the mark by proper teaching; and no one 
who has at heart the moral well-being of the working classes 
doubts the enormous importance of giving them an insight intp 
principles and processes which will raise their work as much as 
possible out of the mere mechanical groéve.” 


Tur following are the arrangements for the lectures after Easter 
at the Royal Institution :—Prof, J. G. McKendrick, ten lectures 
on physiological discovery; Dr, Waldstein, four lectures on the 
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art of Pheidias; Prof, Tyndall, tbree lectures on Count Rum- 
ford, originator of the Royal Institution; Mr. R. J. Poole, 
three lectures on recent discoveries in (1) Egypt, (2) Chaldza 
and Assyria, (3) Cyprus and Asia Minor; M8 A. Geikie, six 
lectures on geographical evolution; and Prof. C. E. Turner, 
four lectures on historical sketches of Rusian social life. The 
discoflrses on-the Friday evenings will -be as follows :—April 6, 
Dr. Archibald Getkie, F.R.S., The Cafions of the Far West ; 
April 13, Dr. Waldstein, The influence of athletic games on 
Greek art; April 20, Prof. Bayley Balfour, The island of 
Socotra and its recent revelations; April 27, Di. C. William 
Siemens, F.R.S., Some of the questions involved in solar 
physics ; May 4, Robert H. Scott, FsR.S., Weather knowledge 
in 1883; May 11, Prof, Huxley, V.P.R.S., Oysters and the 
oyster question ; May 18, Prof. C, E. Turner, of the University 
of St. Petersburg, Kustarnoe proiezvodstro: or, the peculiar 
system of domestic industry in the villages of Russia; May 25, 
Prof. Flower, F.R.S., Whales, present® and past, and their 
probable origin ; June 1, Frederick Pollock, LL.D., The sword : 
its forms and its history; June 8, Prof. Dewar, ©.R.S, 


In reference to the course of ten lectures on physiological 
discovery, to be given at the Royal Institution on Tuesdays, 
beginning April 3, by Prof. J. G. McKendnick, we may say that 
the object of the course will be to trace the progress of physio- 
logical research from about the beginning of the sixteenth century 
“to recent times, and more especially along those lines which have 
led to great results. Admitting that the deepest foundation of 
physiological science is a knowledge of structuré, both of organ 
and of tissue, it will be the aim to show how physiology has 
gradually attempted to solve some of its problems by the 
methods of physics and of -chemistry, and has thus become a 
branch of experimental science. The method followed will be 
to describe briefly, the lives of the great discoverers, to indicate 
the influence of contemporary science on their ideas and opinions, 
and to show how their labours have brought us to our present 
position, As far as possible, the fundamental experiments of 
discoverers will be shown or illustrated, and these will be 
compared with present methods. 


Baron NORDENSKJÖLD, having inspected the Royal Mail 
Steamer Sophsa, which the Government have asked the Swedish 
Parliament to lend for his expedition to Greenland, finds that the 
vessel is not large enough to carry the quantities of coals and 
provisions required, although very suitable in other respects. He 
has therefore decided that a vessel shall be despatched from 
Denmark with these requisites, and depots established m con- 
venient places on the coast. ‘The Sophia will be overhauled and 
fitted for her voyage in Gothenburg, and as her commander 
Capt. Nilsson, of that city, has been,selected. 


THE position of the Lena Meteorological Station is 73° 22’ 30” 
N. lat. and 126° 34' %5” E, long. The house erected there for 
the observers is reported to be quite comfortable, and the health 
of the expedition is satisfactory. e 


THE group of fishing Chukches, which Baron Nordenskjold 
has prepared from materials collected in the Vega expedition. for 
the coming Fisheries Exhibition, is now on view in Stockholm, 


* wir the ‘completion of the buildings in which the varied 
collection of the great International Fisheries Exhibition is to be 
housed, the preparatory work of the executive committee is 
drawing to an end. * Not much remains to be done to the build- 
ings which now almost cavef the southern half of the Horticul- 
tural Society’s gardens, and the. nature and distribution of the 
exhibits may now be approximately given. Before handjng over 
to the care of representatives of the colomes ang of foreign 
Powers the places allotted to their countries, the committee 
on Friday invited members of both Houses of Parliament 
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and their friends to see the buildings. To add to the in- 
terest of the aquanf, Lord Walsingham has offered to let off a 
lake, of about seventy-two acres in extent, on his estate at 
Merton, in Norfolk, and to send all‘the fish worth forwarding 
alive, and besides pike, perch, tench, and other coarse fish, he 
promises 1000 specimen8of the celebrated golden tench. Addi- 
tional value will be given tọ the natural history department by, 
the exhibition in a building near the new Natural History 
Museum of the fine collection of fish preserved in spint now to 
be brought from Bloomsbury. In omler to make tne exhibition 
as truly popular as could be desired, it will be kept,open m the 
evening, and brilliantly, lighted by electricity. 


AT the installation of Mr. Bright to-day as Lord Rector of 
Glasgow Univer:ity, the degree ofeLL.D. will be conferred on 
Dr, Joseph H. Gilbert, F.R.S., and Prof, Fleemihg Jenkin. 


On February 26 there was discovered in the snow in several 
places in Trondhjem Amt, ın Worth Norway, a fine dust, 
which, it was believed, originated from the Iceland volcanoes, 
such an occurrence having taken place in 1876.® Dr. H. Reusch, 
of the Mineralogical Faculty of Christiania University, having 
examined the samples forwarded to him, now states, however, 
that the dust is not of an eruptive natwrey but consists of common 
sand, fine stones, quartz, hornblende, and falc, mixed with very 
fine. particles of vegetable matter. The phenomenon is never- 
theless very remarkable, as the dust must haye been carried a 
very long distance, the whole of the country having for months 
been covered with deep snow. -The dust fell over a district of 
several degrees. The wind blew strongly from north-north- 
west, 


On. the night of the 4th inst, there was observed in Gestrike- 
land, in Sweden, a display of aurora borealis, the extent, vivid- 
ness, and magnitude of which, it is reported, has not been 
observed in that country for years. An interesting feature of 
the phenomenon was that the big clouds, which from time to 
time passed below the aurora, did not in the slightest degree 
affect the phenomenon. i 


` A TELEGRAM from Messina states that on the afternoon of 
March 20 a shower of small stones began to fall, proceeding 
from an eruption of Mount Etna, The atmosphere was thick 
and dark. g : i 


Pror. VircHow has started on a journey to Sicily, whither 
he goes for archaological purposes. He contemplates returning 
in two months, 


A COMMUNICATION from Dr. Joule, F.R.S., was read at a 
recent meeting of the Manchester Literary and Philosophical 
Society, on the use of lime as a purifier of the products of com- 
bustion of coal gas. The slaked lime is placed ın a vessel the 
bottom of which, about one foot diameter, is slightly domed and 
perforated with fine holes, The vessel is suspended about six 
inches above the burner. It $ found that a stratum of four or 
five inches of lime is sufficient to remove the acid vapours so far 
as to prevent them from reddening litmus paper, The lime 
seems in many respects to present important advantages over the 
zine previously recommended. 


MR. ELLIS Lever has offered a prize of goo% for a new 
miners’ safety lamp, and has requested the Council of the 
Society of Arts to appoinl one of the judges to award the prize. 
In accordance with this request, the Council have appointed 

Prof. F. A. Abel, C.B., F.R.S. - 


AN enormous aerolite' fell on February 16, a little before 
3 pm., in a*®ploughed field near Alfianello, between Cremona 
and Brescia, sinking m@re than one metre in the ground, and 
producing a rumbling noise, heard twenty kilometres off, and a 
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reeling of the nearest houses as by an earthquake. Unhappily 
the ignorant country people, when the firgt fright passed, with 
mattocks and sticks smashed it and took away the pieces, so 
that Prof. Calderoni, who directly ran up from Cremona, 
could obtain only some little fragments for chemical analysis 


and for scientific cabinets. 


A SCHEME is proposed for introducing electric lighting 
into the Canton of Vaud. The motive force would be derived 
from turbines of 5000 horse-power at Vallorbes, and the water 
supply being cgnstant and abundant, it is believed that gas, 
which is very costly m Switzerland, may be entirely dispensed 
with throughout the district. 


. 

A VERY severe shock of earthquake was experienced in Cyprus 
on the morning of March 5, at 7.30, lasting about fifty or sixty 
seconds, Ab Limassol the houses swayed and rocked in the 
most appalling manner, and uncemented walls fell to the ground. 
It was impossible for foot passengers in the sfreets to keep their 
balance without assistance. The mules and horses staggered 
about as though in fits. It was altogether the severest shock 
which has been corded for many years. 


Ws have received copies of the circulars just issued by the 
Local Scientific Soctetigs Committee of the British Association 
to 324 societies, for the purpose of obtaining such information as 
will be useful in suggesting further action, Appended is a list 
of about 120 local societies which publish Proceedings. 


Tue Easter excursion of the Geologists’ Association will be 
to Hythe, Romney Marsh, Sandgate, and Folkestone (March 26 
and 27). On April 7 the Association will visit Westcombe 
Park, Greenwich ; on April 14 the College of Surgeons; and 
on Aprl 21 Berkhampstead and Boxmoor. 


' We understand that 2 new weekly journal, devoted to the 
popular exposition of sanitary matters and to the education of 
the people in the laws of health, will be shortly issued by Messrs. 
Wyman and Sons, London. The new journal will be entitled 
Health, 


THE former limits of the ice-sheet of the Glacial period appear 
to be still more and moye extended by Russian geologists, in 
proportion as the post-Pliocene formations of Russia are better 
explored. We notice in a recent monograph on the Geology of 
the Volga, by M. Krotoff, that the author, who is well acquainted 
with this region, considers the glacial formations described by 
Prof. Miller in the southern parts of the province of Nijni- 
Novgorod, as due to the action of glaciers, and not of floating ice. 


Tue young Society for Caucasian History and Archeology, 
founded in 1881, has already published a first fascicule of its 
Bulletin ; the second will soon follow. Prof. V. Miller has 
published his linguistic “ Osetian Studies,” containing in the 
appendix a paper on the religious beliefs of the Osets ; and Prof. 
Patkanoff has published the first part of his ‘‘ Materials for an 
Armenian Dictionary,” as well as a‘pamphlet ‘“On the Cuneiform 
Inscriptions of the Van system discovered in Russia,” 


Tue Administration of Public Instruction of the Caucasus 
has conceived an excellent itlea which cannot be too much recom- 
mended for other countries ; it is to invite schoolmasters to write 
descriptions of their localities, and to collect local traditions, 
folk-lore, &c., and to pyplish the papers received in the shape of 
a special collection, It is easy to conceive, indeed, the amount 
of knowledge which might be gathered in this way, and the at- 
traction which is thrown by a scientific pursuit into the wearisome 
life of a schoolmaster, who is lost in a small town or village, far 
from intellectual centres. When he knôws that hjs work will 
not be lost, and when he is supplied from, an intellectual centre 
with the scientific works he needs, he surely will find interest in 











his pursuit. This of course applies more to Russia than England. 
The two first parts of the collection thus started on the Caucasus 
wholly confirm these previsions ; as is seen from an analysis of 
them publisheg in the izvestia, they contain, indeed, much 
valuable information, The descriptions of Erivan, Gori, 
Wakfichevan with its district, and of Chernolyesskoye village 
are spoken of as very useful work. Two papers, on the forma- 
tion of Lake Paleostome, and a summary of all places where 
the Caucasus is mentioned by the ancients, are very elaborate ; 
whilst a series of smaller papers and notes contains ‘a variety of 
ethnographical sketches, fclk-lore, and traditions. 


LAMPART AND Co. of Augsburg are issuing in parts a third 
revised edition of Hellwali’s ‘‘ Kulturgeschichte in Ihrer Natur- 
lichen Entwicklung bis zuz Gegenwart.” Trubner and Co. are 
the London publishers, The work will be completed in twenty 
parts. 


AT the last meeting’ of the Meteorological Society of France, 
M. Moureaux, physicist to the Bureau Central, read a paper 
showing that the regimen of the rains south of the Central 
Plateau was independent of the meteorological conditions on the 
oceanic side. This commmunication is considered as an argument 
in favour of granting to the Bureau Météorologique of Algiers 
the privilege of being in direct communication with the other 
offices, and issuing waznings for the northern side of the 
Mediterranean. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Ccmmon Seal (Phoca vitulina), British 
Seas, presented by Mr, William Whiteley ; a Common Squirrel 
(Sciurus vulgaris), British, presented by Mrs. Campbell; two 
Prairie Grouse (Tetrao tupido) from North America, presented 
by Mr, Henry Nash ; six Common Trout (Selmo fario), British 
fresh waters, presented by Mr. S. Wilson; two Common Seals 
(Phoca vitulina), British Seas, eight Prairie Grouse (Terao 
cupido) from North America, deposited; three Common Shel- 
drakes (Tadorna vulparser), three Common Pintails (Datla 
acuta), four Shovellers (Spatula clypeata), European, four Chilian 
Pintails (Dafila spinicauda) from Antarctic America, twoe 
Bahama Ducks (Dajila cahamensis) from South Amenca, two 
Chiloe Wigeons ((A/areca chiloensis) from Chili, nine Summer 
Ducks (Asx sponsa) from North America, six Mandarm Ducks 
(Aix galericulata) from China, purchased ; an Axis Deer (Cervus 
axis ), two Black Swans (Cygnus atratus), born in the 
Gardens. , 





OUR ASTRONOMICAL COLUMN 


THE OBSERVATORY Ag MELBOURNE.—The seventeenth 
annual Report of the Bcard of Visitors of this establishment, 
together with the Report of the Governmgnt astronomer, Mr. 
Ellery, for the year ending June 30, 1882, has just been re- 
ceived. The meridian work with the transit-circle was for the 
most part limited to observagions of standard stars, for the 
ordinary purposes of an observatory and the determination of 
places of stars used for positions of comets, The 8-inch equa- 
torial had been arranged “or the observation of the small planets 
Victoria and Sappho, during the last autumn, according to a 
programme agreed upon with several European ang Americang 
and other southern observatories, with the view to another 
determination of the solar parallax. The large reflector was 
employed on celestial photography, for sketching a number of 
Sir John Herschel’s smaller nebulze, for drawings of comet 1881, 
IV., &e. The nebula about y Argus was examined on three 
evenings, and was found to agree very closely with the drawing, 
made in 1875. The majority of the smaller nebulæ were found 
to accord well with Her.czhel’s descriptions. Nos, 57 and 1423, 
however,¢were much fairter than Herschel indicated, and Nos. 
1655 and 218% differed considerably from his description. The 
positions of these nebule for 18830 with Herschel’s notes are 
astfollows :— 
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RA. N.P D. 
hom s ° 1 
No. 57 e O02143 « 147 37'7 
s» 1423 ao 625 6 o . 21 12°3 
» 1655 8 16 27 425 50°9 
» 2I 10 37 27). 125 45°0 


‘No. 57.—Pretty bright, smal], round, much brighter fn the 
. middle. = 

s 1423.—Pretty bright; considerably large, round, very little 
gradually brighter in the middle ; 4’. 7 

»» 1655.—A double star =%. 4023 in a pretty small nebula, 
among some seventy stars. 

33 2181,.—Pretty faint, small, much extended in o°:k ; very 
suddenly, very much brighter in the middle; the 
first of three. 

The photo-heliograph was used on very fine day possible, and 
217 pictures were obtained in the year, 

The necessary funds have been voted for a new transit-circle 
more in accordance with the mcdern requirements of astronomy, 
and its construction has been intrusted to Messrs. Troughton 
and Simms, Mr. Christie, the Attronopier*Royal, was invited 
to modify the specification sent to England, if he fourd reason 
to do so. i. 


Tue SUPPOSED VARIABLE u Dorapts—a Spurious STAR. 
—Dr. B. A. Gould has made a very unexpected discovery, from 
which it appears that » Doradûs of our catalogues, long sup- 
posed to be a variable star, was never observed by Lacaille in 
the position he assigns it in the Catalogue of the Cavum Australe 
Stellijerum, and further, that by similar error,-five other stars 
observed by Lacaille an the same day, which are found in the 
reduced catalogue published by the British Association, have no 
existence in the positions given. The case is acurious one, and 
as the Calum Austrate of Lacaille is now a scarce work, we 
may be excused for transcribing the observations in question as 
they stand. They were made in Zone XI., 1751, December 16, 
in parte inferiore of Lacaille’s thomboid ; the’ numerals are 


our own :— - 
mag. h, m s, A mag. hm s. 
Nor ... 6 41738} No 6.. 67 4 46 27 
7 - 24 2} ‘ 53 34 
Pe e J e 439 5I] a 7 S7 e 45E 5 
47 9) 54 33 
s3 o 7 4 25 23 » Bowe 5 4 59 22 
I of 5 8 28 
39 4 we 67. 4 30 16 » 9 7 6 era 
í ” 32 38 9 8 
» 5 7 e 4 47 33 
43 41 


Lacaille appears to have entered correctly the times of beginning 
and ending of describing the chord of his rhomboid for Nos. 1 
and’ 2, but instead of 4h. 25m. 23s. for the third star, the time 
was really sh, 25m. 23s., and this error of th. runs on up to 
No. 8 inclusive ; No. 9 is correct. This will be readily seen by 
inspecting the akove times. The star entered in the Catalogue 
as u Doradtis is No. 8, called 5m. in the observations but 6m, in 
the Catalogue, which gives its place for 17500, R.A. 76° 11' 177, 
Decl. - 62° 7’ 4. The place given by the B.A. reductions is 
R.A. sh. am. 44°38, N.P.D. 192° 6’ 57”, which is correctly 
deduced from the transits as printed. With the correction of 
+th. to the tines, the position for 1750 becomes R.A, 
6h. 4m. 44°28., N.P.D. 152° 6’ 49”, and the star “y Doradûs” 
1s seen to. be identical with Brisbane 1172 = B.A.C. 2000 = 
Stone ‘2836, iù Pictor. The oter spurious stars introduced in 
the Catalogue by the error which Dr. Gould has brought to light 
are Nos. 1542, 1554, 1633, 1680, and 1706. The following 
identifications of the stars really observed may be useful :— 


» Spurious st#rs of the reduced Stars really observed by 
‘atalogue. acaille 
No. 1542 Reticulum 7m. = Stone 2497, Dorado 7'6m. 
»” 1554 33 67 ted 2532, 3 6 


3, 1633 Dorado 7 » 2630, „» 67 
s» 1680 3 67 p, 2707 ay 6.7 
`p 1706 ., “7 Brisb. 1109, Taylor V. 516 

* | ,, 1766 (u,Doradds) 5 = Stone 2836, Pictor 5m. i 
Brisbane observed a estar close upon Lacaille’s erroneous posi- 
tion of his u Doradfis, and according to his general custom gave 
it-Lacaille’s magnitude. Moesta (Asiron. Naeh., No. 1545) 
stated that he had observed this star at Santiago de Chile from 
February, 1860, to January, 1865, and had found it 84 or § of 


Hud add 








Argelander’s scale; he therefore considered it to be variable, 
and thought the period of variaticn yould prve to be of long 
duration, 6 


Tue Comer oF 181g.— MM. Schulhof and Bos ert’s sweeping 
ephemerides for this comet are continued in No, 2489 of the 
Astronomische Nachrichten, 


-As 
INSECTS VISITING FLOWERS 


THE interest arising out of the writings of Darwin, Lubbock, 

and Hermann Muller relative to the part played by insects in 
their oft-recurring visits to flowers has of Jate years attracted much 
attention, The subject, in fact, bas created a faste for observa- 
tion, and an incentive has been given to watch theefrequency of 
visits of various species tọ certain flowers, and especially to the 
insects’ choice of colours of flower. While the mere register- ~ 
ing of visits may seem a comparatively simple one, the reason why 
insects should show a preference’to ahght upon flowers of a 
certain colour, or choose certain species of plants, is a “much 
more complicated problem than at first sight it would appear. 
Sir John-Lubbcclf has shown by experiment that blue is the 
bees’ favourite colour; H. Millex®vers that in the Alps bees 
are attracted to the yellow rather than the white flowers. How- 
ever this may be, certain it is that a much garger number of > 
observations are yet needed before a positive law can be deduced. 
Two papers read at the last meeting.of the Linnean Society 
(March 1): one by Mr. Alf. W. Bennett, “On the Constancy 
of Insects in their Visits to Flowers, amd the other by Mr. R. 





“M. Christy, ‘On the Methodic Habits of Insects when Visiting 


Flowers ”-—point out that a strict watch and ward is being kept 
on the movements of the busy bee and its kindred. Mr. Bennett 
states that butterflies show but little const@ncy in their visits, 
citing only a few instances to the contrary ; but according to 
him, to some extent they seem to have a choice of colour. The 
Diptera exhibit greater constancy, though by no means absolute, 
The Apidae, especially the hive-bee, manifest still greater con- 
stancy. From these data he infers that the ratio of increase is , 
in proportion to the part performed by the. insects in their 
carrying pollen from flower to flowe, As respects preference 
for particular colours, in a series of observations Mr. Bennett: 
has noted among the Lepidoptera that 70 visits were made to 
red or pink flowers, 5 to blue, 15 to yellow, and 5 to white; the 
Diptera paid g visits to red or pink, 8 to yellow, and 20 to 
white; Hymenoptera alighted 303 times on red and pink flowers, 
126 on blue, 11 on yellow, and 17 on white flowers. Mr. Christy 
records in detail the movements of 76 insects, chiefly bees, when - 
engaged in visiting 2400 flowers, He tabulates the same, and 
concludes therefrom that insects, n@tably the bees, decidedly 
and with intent confine their successive visits to the same species 
of flower, According to him, also, butterflies generally wander 
aimlessly in their flight: yet some species, including the Fritil- 
laries, are fairly methodical in their habit. He believes that it is 
not by colour alone that insects are guided from one flower to 
another of the same species, and he suggests that the sense of 
smell may be brought into play. Bees, he avers, have but poor 
sight for long distances, but see well at short distances, Of 55 
humble-bees watched, 26 visited blue flowers: of these 12 were 
methodic in their visits, 9 only irregularly so, and 5 not at all; 
13 visited white flowers, whereof 5 were methodic and 8 the 
reverse; 11 visited yellow, flowers, of which 5 were methodic 
and 6 not; 28 visited red flowers, 7 appearing methodic, 9 
nearly so, while 12 were the contrary. 


— ) 


UNIVERSITY AND EDUCATIONAL 
© INTELLIGENCE 


CAMBRIDGE.—In the last localeexamination 17 per cent. of 
those Juniors who sent up papers in Trigonometry obtained no 
marks, although some questions were of the very simplest nature.’ 
Among the Seniors Hydrostatics produced unsatisfactory answers. 
Many candidates had no ideas worth-the: ame about pressure at a 
point, density, specific gravity, and weight. This is due partly 
to corresponding imperfections in some current text-books, and 
partly to the habit of teaching Hydrostatics apart from general 
physics or practical applications. -The answers in Statics were 
the least satisfactory, yet according to the examiner there are 
few subjects in which good teaching tells more yuickly than in 
elementary mechanigs, Thus many who passed did very good 
papers, ` 
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Junior Chemistry obtained a favourable report; but the 
Seniors displayed lack of reasoning power, with great readiness 
to reproduce cut-and-dried’ statements from gbooks. In Heat 
the results of the examination were encouraging and satisfactory. 
In Experimental Physics generally therg was great lack of 
practical acquaintance with the subjects, Only one candidate 
did really well among the Seniors. In Botany the answers were 
weak throughout, showing great lack of feaching by real objects 
handled by the students. Zoology appears to have been too 
much studied by Juniors from older and worthless text-books, 
The Seniors did better, but spread themselves over too wide a 
field of work. The knowledge of Physical Geography was 
better than that of Geology, but neither was good. 
5I The report recently made by Mr. R. D. Roberts of his visits to 
the centres where local lectures have been established, and on 
the present state of the local lectures’yscheme, contains many 
most interesting facts regarding the bhigh appreciation with 
which the intelligent working classes regard the lectures, and the 
difficujies which the cost of thelectures occasions. Of the results 
of a course of electricity at Newcastle, the examiner says that the 
work-done in answer to a long and difficult paper of questions 
was fully equal to that attained in a scientific University course. 
The greatest difficultyshat occffrs is not lack of demand for or 
interest in education, but the provision of funds to meet the 
expenses, If a sglution of this could be found, the scheme 
would be taken up largely in towns where it is now out of the 
question. The people who are eager for knowledge and travel 
long distances to obtain it, in all kinds of weather over the 
roughest roads, are just ¢hese who, if they must pay for the 
lectures, must have less bread for their families. This is cer- 
tainly the case wijh the Northumberland and Durham miners, 
Whether the State will in some way assist in providing the 
knowledge and teaching which are so eagerly desired, must be 
again made a practical and urgent question, 

The following are the lectures in Chemistry, Physics, and 
Mineralogy for the Easter Term (el. signifies elementary, ad. 
advanced) :— : 

Elementary Course of Chemistry, by a Demonstrator ; General 
Course, continued, Mr. Main, St. John’s College ; Non-metals, 
continued, and Organic Chemistry, el, Mr. Pattison Muir; 
General Principles, continued, and Organic Chemistry, ad., Mr. 
Muir, Caius College; Organic Chemistry, el., Mr. Scott (Prof. 
Dewar’s assistant) ; Demonstrations in Gas Analysis, Mr, Scott; 
Sound, Lord Rayleigh ; Heat, Mr. Trotter, Trinity College ; 
Physics, el, Mr. Glazebrook, Trinity College; Physics, el., 
Mr, Shaw, Emmanuel College; Physics, ad., papers, Mr. 
Glazebrook an dMr. Shaw ; Chemistry and Physics, el., papers, 
Mr. Pattison Muir and Mr. Shaw. 

Practical Chemistry, Unifersity, St. John’s, Caius, and Sidney 
College Laboratories. i : 

Practical Physics, Cavendish Laboratory ; Demonstrations in 
Light and Acoustics ; and in Optics and Electricity, el. 

Mineralogy, Course by Prof, Lewis, and Demonstrations for 
both parts of the Natural Sciences Tripos. 

The followmg arrangements have been made by Prof, Hughes 
for lectures during the Easter term -Local Stratigraphy, Prof, 
Hughes; Geology (General Course, continued), by Dr. R. D. 
Roberts, Clare College; Petrology, Mr. Harker, St. John’s 
College; Palzontology, Mr. T. Roberts, St. John’s College, 
Dr. R. D. Roberts will continite to set papers and superintend 
the course of reading of students in the Museum. 

The Strickland Curatorship being about to become vacant, 
Mr. Salvin having completed his valuable catalogue, a new code 
of regulations for the Curatorship has been drawn up. The 

- Strickland Curator is to be appointed by Mrs. Strickland, the 
foundress, during her lifetime; then by Mrs, Catherine Strick- 
land in case she shall survive the foundress;*and, after her 
decease, by the Superintendent of the Cambridge Museums of 
Zoology and Comparative Anatomy. In addition to caring for 
the Strickland Collection, the Curator is totake charge of any 
University ornithological collections, to catalogue them, to assist 
scientific visitors in studying the ormthological collections, and 
to aid and promote the proffress of ornithological science. 


UNIVERSITY COLLEGE, Lonpon.—Twenty lectures on Quan- 
titative Analysis will be delivered by Richard T. Plimpton, 
Ph.D., on Mondays and Fridays at 3 o’clock, during the third 
term. The first lecture will be given on Apnl 13. 


Pror. STOKES, Lucasian Professor of Mathematics in the 
University of Cambridge, has been appointdll to deliver the first 
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course of lectures on Natural Science under the auspices of the 
Burnett Literary Fund, Aberdeen, 


THE Earl of Zetland has ziven 503%. to the Edinburgh Asso- 
ciation for the University education of woman to found a bursary 
for the benefit of its students, This bursary will be known as 
the Ear] of Zetland’s Bursary. 





SOCIETIES AND ACADEMIES 
: Lonpon 


Royal Society, March &—‘* Note on the Order of Reversi- 
bility of the Lithium Lines,” by Professors Liveing and Dewar. 

In their communications on the reversal of the lines of 
metallic vapours, the authors have several times noticed (Proc. 
Roy. Soc. vol, xxvii. pp. 857, 369, 473) the reversal of the 
lithium lines, and concluded that the blue line is more easily 
reversed than the orange lire, This, however, does not appear 
to be really the case, When much lithium 1s introduced into 
the arc, a second blue line is developed close to but slightly 
more refrangible than the well-known blue line. This second 
blue line produces with the, other the appearance of a reversal, 
which deceived the authors until they became aware of the 
existence of the second lme The blue line (wave-length 4604) 
is really reversed without difficulty when sufficient lithium is 
present, but under these circumstances the orange line is also 
reversed, The latter line is also the one which first (of the two) 
shows reversal, and also the one which is more persistently 
reversed. Hence they place the lines in order of reversibility as 
follows: red, orange, blue, green, violet. 


Mathematical Society, March 8,—Prof. Henrici, F.R.S., 
president (and subsequently Sir J. Cockle, F.R.S., vice-presi- 
dent), inthe chair.—Mr. A fred Lodge, Fereday Fellow of St. 
John’s College, Oxford, was elected a Member, and Major Allan 
Cunningham and Mr. HI. T., Gerrans were admitted into the 
Society.—Prof. Henrici feelingly announced, in a few well- 
chosen sentences, the loss the Society had sustained since its 
last meeting by the death o? Prof. Henry Smith, one of its most 
distinguished ornaments, aud who had been a Member almost 
from its commencement in 1865. The loss to mathematics in 
this country was almost irreparable, and ıt would be hard to 
find anywhere a fitting successor to him as an exponent of the 
higher geometry. It had teen said that there were not half a 
dozen mathematicians in Europe who could breathe on the mathe- 
matical heights to which he was accustomed ; it was further true 
that few were so fitted as he for introducing others to those 
heights. His charm of manner and power of fixing the attention 
of his hearers were wondrots, and were as strikingly exhibited at 
the December meeting of the Society (the last meeting at which 
he was present) as on any previous occasion, What Clifford 
once said when reading a paper by Hesse might be said with 
equal truth of Henry Smith’s papers: ‘This is reading 
poetry.” [Perhaps this Saziety will. miss him more than any 
other ; he was always willing, if possible, to respond to the 
Secretary’s request for a paper, and he was a true imitator of the 
Jewish king, for he never gave us of that which cost him nothing. 
‘í Everything that he did was as perfect as he could make it.” 
In a letter now before us thg writer says truly: ‘‘Of all who 
‘knew’ him, none knew oz saw Aim himself as we did at the 
Mathematical Society.” ‘‘ Very pleasant” was he to us, and h < 
death has left a void in our ranks which tim® will hardly fill.] 
—Mr. J. W. L. Glaisher made a communication on the calcula- 
tion of the hyperbolic logarithm of m.--Mr, Tucker read (in its 
entirety) a paper by Prof. Cayley entitled ‘‘On Monge’s ‘ Mé- 
moire sur la Théorie des Déblais et de Remblais,’”—-Mr. J. 
Hammond made a few critical remarks on a recent paper by 
Prof. Sylvester in the American Fournal of Mathematics. 


Zoological Society, March 6.—Osbert Salvin F R.S., vice- 
president, in the chair.—The Secretary exhibited, on behalf of 
the Rey, F. O. Morris, the drawing of a bird shot in Hampshire 
in November, 1882, which it was suggested represented a Tina- 
mou of some species that had escaped from captivity.—Mr. J. 
E. Ady exhibited some microscopical preparations of bone, in 

e case showing the growth of blood-vecsels into cartilage 
previous to ossification, anc in another case presenting a hard 
section in which the lacunz and canaliculi sere extremely well 
shown.—Dt. Hans Gadow read a paper on the laryngeal 
muscles of bird’, and pointed out first that the muccles of the 
syrinx are developed frem the sterno-hyoid muscles; and, 
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secondly, that the cutaneous muscles are derived from superhcial 
layers of the common muscular stratum. ‘Thirdly, the author 
considered the connection between muscle and nerve-supply, 
illustrating bis remarks by diagrams.—A communication was 
read from the Rev, H. S. Gorham, F.Z.S, containing the 
descriptions of some new species of Coleoptera belonging to the 
family Erotylide. Twenty-nine new species of this famaly were 


desqribed, of which ten were from the Philippine Islands, three - 


were from the Andaman Islands, two from Assam, two from 
the Malay district, sıx from Africa, and six from Peru. The 
species treated of belonged chiefly to the subfamilies Axcaustint 
and Dacnini, the author reserving the remaining subfamilies for a 
future communication.—Dr. Gwyn Jeffreys read the sixth part 
of his communications on the Mollusca procured during the 
Lightning and Forcupine Expeditions. This included an account 
of the specimens of the groups of Scigsurella, Trochus, Turbo, and 
part of Littorina, referable altogether to seventy species, Four 
genera and twenty species were for the first time described as new, 
—A communication was read from Mr, H. O. Forbes, F.Z.S., 
describing a species of scarlet Myzomela obtained in the Island 
of Boeroe, one of the Ceram group.—Mr. G. A. Boulenger read 
a paper on the Geckos of New Caledofiia. The object of the 
author in preparing this paper was tHat it might serve as a guide 
to the identification of the Geckotide of New Caledonia, and 
at the same time bring the synonymy into order, To this end 
the author had compared the typical specimens ‘in the Museums 
of Brest, Lisbon, Faris, and Brussels with those in the British 
Museum, and had given short descriptions of every species taken 
from typical or well-authenticated_specimmens, The number of 
species of Geckotide actually known from New Caledonia was 
fourteen: of these two were recorded for the first time, one 
being new to science. : 


Geological Society, February 21.—J. W. Hulke, F.R.S., 
president, in the chair,—Rey, John Birks, Capt. James Scott 
Black, John Bradford, Thomas Alexis Dash, Henry Lewis, and 
Thomas Morris were elected Fellows of the Scciety.—The fol- 
lowing communications were read :—On the relation of the so- 
called ‘‘Northampton Sand” of North Oxfordshire to the 
Clypeus-Grit, by Edwin A. Walford, F.G.S.—Results of ob- 
, servations in 1882 cn the positions of boulders relatively to the 

underlying and surrounding ground in North Wales and North- 
West Yorkshire ; with remarks on the evidence they furnish of 
the recency of the close of the Glacial period, by D. Mackintosh, 
F.G.S. The author entered into a consideration of the time 
which has elapsed since the close of the Glacial period, and 
stated the main results of his observations as follows :—1. That 
the average’vertical extent of the denudation of limestone rocks 
around boulders bas not been more than six inches. 2. That 
the average rate of the denudation has not been less than one 
inch in a thousand years. 3. That a period of not more than 
six thousand years has elapsed since the boulders were left in 
their present positions, by land ice, floating-ice, or both.—Notes 
on the Corals and Bryozoans of the Wenlock Shales (Mr. Maw’s 
washings), by G. R. Vine. Communicated by Prof. P. Martin 
Duncan, F.R.S. , 


Entomological Society, March 7.—Mr. J. W. Dunning, 
M.A., F.L.S., president, ın the chair.—Three new members 
were elected.—Exhibitions: A specimen of Polistes hebraus, 
Fabr., an East Indian wasp, captured alive in one of the London 
docks,by Mr. R. McLachlan ; Two British Ichneumons, and an 
orthopterous insect (Copiophora cornuta, De Geer) from Central 
America, by Mr. T. R. Billups; A preparation showing the 
structure of the thorax in a large beetle (Chalcolepidius porcatus, 
Linn.), by Dr. D. Sharp.—Paper read: ‘‘ Further additions to 
Mr. Marshall’s Catalogue of British Jchneumonide,” by Mr. J. 
B. Bridgman, g 


Physical Society, March 10.— Prof. G. C. Foster in the 
chair.—Ngw° Member, Major W. S, Boileau.—Mr. Shellford 
Bidwell read a-paper on a new method of measuring resistances 
- with constant currents. It consists in placing a resistance-box 
in the arm of the bridge which afterwards has to contain the 
unknown resistapce. A balance is effected by unplugging re- 
-sistance in this box, ‘The unknown resistance is then inserted 
in the same arm, and the balance restored by plugging resistance 
out of the box. The amount plugged out equals the unknov 
resistance,—-Prof, la Guthrie made a communication on liquid 
slabs. Films of lıquid, spread out like a flattene@ drop on a 
solid surface, are found by the author to have a@hickness which 


is a physical constant for the same liquid, provided the ares is 
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very great in proportion to the thickness, Scdium amalgam 
inserted in a mercury slab causes it to spread out further. Prof, 
Guthrie also finds that an electric current increases the diffusion 
of sodjum amalgam through mercury in the direction of the 
current,—Mr. Baily syggested that, as the diffusion produces a 
current, an opposing current might be found to’ stop the dif- 
fusion. Mr. Stanley said the largest water-drop he had measured 
was one-fifth of an inch in diameter. 


‘ EDINBURGH 


Mathematical Society, March 12.—Mr. J. S. Mackay, 
M.A., F.R.S.E., president, in the chair.—Prof, Chrystal, in 
bis address on “‘ Present- Fields of Mathematical Research,” 
remarked at the outset that the times seemed peculiarly suitable 
for the foundation of such a society in Scotlan¢ where, as in 
England and America,ethe tide of mathematical research had. 
certainly begun- to flow. 
society would be to keep alive g interest of its members in 
mathematics, and especially, by division of labour, to bengfit the 
teacher whose daily tasks leave him somewhat unfitted to. under- 
take in moments, of leisure the reading necessary to keep him 
abreast of the time. 
extend their influence to the imProvemerst of secondary educa- 
tion in Scotland. The lmes along which members might advan- 
tageously work were then indicated in a suggestive sketch of the 
history in modern times of geometry and algebra, Descartes’ 
system of analytical geometry was the first great step, though 
for long it remained simply a series of solutions of special 
problems. The discovery and devdopment of the calculus no 
doubt kept analytical geometry for a time in the background ; 
but there is every reason to believe that great.progress in deve- 
loping geometrical methods was effected by Pascal, Desargues, 
Newton, and Maclaurin. With them originated the idea of 
projection, which was systematised into a powerful geometrical 
method by Monge and his disciples, Poncelet, Chasles, Brianchon, 
and others. Monge also, however, established the analytical 
side of geometry, as well as the synthetic, upon an independent 
basis ; his work has been ably supplemented by Dupin and 
others, and more especially by Pliicker. The treatment by the 
latter geometer of the singularities wf higher plane curves, his 
introduction of the abridged notation, and his invention of the 
system of line geometry, have been developed each into an 
extensive branch of mathematics, At the same time algebra 
has been differentiating itself into well-marked parts. The 
theories of forms, of equations, of substitutions, and of de. 


terminants have been greatly developed by Abel, Jacobi, | 


Galois, Cayley, Sylvester, Jordan, Clifford; and others, ‘The 
address concluded. with a reference to thé theory of transcendents 
and the closely-related properties df the complex variable, . A 
hearty vote of thanks was accorded to Prof, Chrystal on the 
motion of Prof. Blyth of Glasgow, seconded by Mr. Muir of 
Glasgow. ` 


` 
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THE AMERICAN ASSOCIATION 
Proceedings of the American Assogation for the Advance- 
ment of Science, Thirteenth Meeting, held at Cincinnati, 

Ohio, August, 1881. (Salem: Published by the Per- 

manent Secretary, 1882.) 

N the same year tkat the British Association for the 

Advancement of Science was celebrating its jubilee, 
‘this, its eldest daughter, had reaghed the mature age of 
: thirty years. The volume which embodies the results of 
the Cincinnati meeting is considerably smaller than the 
corresponding one published on this side of the Atlantic. 
“The latter, containing the reports and proceedings of the 
York meeting, is a bulky jand closely- printed volume of 
-824 pages, besides 82 pages of introductory matter and a 
list of membegs. The corresponding American volume 
-only contains 416 pages, with about the same amount of 
introductory matter, in which the list of members is in- 
cluded. The ratio pf,the one to the other is even less 
‘than the above number indicates, for the type used in the 
American iseon the whole larger than in the English 
volume, the smallness of which, ın the Transactions, can 
-only be justified by the necessity for restricting the bulk 
of the volume. 

The American Association appears to be constituted 
very nearly on the same plan as the British, but there are 
some minor points of difference. The American consists 
-of Members, Fellows,» Patrons, and Honorary Fellows: 
of which the former two appear to correspond roughly 
with the Members and the General Committee of the 
British Association. A donation of one thousand dollars 
constitutes a Patron—only two persons, however, one of 
each sex, appear to have availed themselves of that 
avenue to distinction, The sections, or sub-sections, into 
which the Association divides itself for purposes of busmess 
at the time of meeting, are nine in number, as were those, 
including departments, at the York meeting of the British 
Association. But the distribution of the subjects differs. 
The American Association has a section for Physics 
‘separate from Mathematics and Astronomy, rendering 
permanent the fission which only occasionally takes place 
withus. Geology and Geography are placed in one section, 
which certainly would be found impracticable in Britain, 
as both these departments are in general well supplied 
with papers. Our Section D (Biology), with its three de- 
partments, Zoology and Botany, Anatomy and Physiology, 
and Anthropology, is divided im America into Biology, His- 
‘tology and Microscopy, and Anthropology. The remaining 
sections correspond exactly. The two most noteworthy 
differences in the Amerigan volume are the general absence 
of the Presidential addresses, so marked and often so 
valuable a feature of the British, and the small number of 
‘Special Committees (and consequently of their Reports). 
Only in the sub-sections of Entomology and of Anthro- 
pology is there any record of addresses by the chairmen, 


-and there does not appear to have been any gegeral ad-. 


dress by the President of the whole Association. The 

number of Special Committees also is smallgr than we 

should have expected. Of these wẹ find but eight, ex- 

cluding those connected with executive business. They 
VoL. xxv11.—No. 700 








are “ On Weights, Measures, and Coinage,” “ For Obtain- 
ing a New Survey of Niagara Falls,” “On the Best Me- 


‘thod of Science Teacking in the Public Schools,” “On 


Standard Tinte,” “On Stellar Magnitudes,” “On State 
Geolegical Surveys,” and two others, the purpose of 
which seems a little singular to English readers, one being 
“ On the Registration af Deaths, Births, and Marriages ” 
(the order of sequence seems a littlé curious), and a 
“Committee to cooperate with the American Philologica 
Association in relation to the proper restriction of the 
degree of Ph.D.,” a sudject which, we imagine, even if 
the necessity existed here, the British Association would 
be a little shy of touching. 

It“is of course difficult to express an opinion on the re- 
quirements of an American institution, but we cannot 
help thinking that as scme of the most useful work of the 
British Association *has been and is being done through 
its Committees, and that their reports (including those of 
individuals) afe the most valuable part of its volume, the 
Transatlantic society would do well to develop this feature 
in its constitution. At the York meeting in 1881 thirty 
repoits were read and forty-eight committees appointed. 

There were a considerable number of mathematical 
and physical papers read before the American Associa- 
tion, but of the majority only the titles are printed. Of 
the few reported at any length, one, we should have 
thought, would have been more appropriate placed in the 
section of Mechanics, as the mathematical reasoning-is 
of the simplest kind. The conclusion, however, is in- 
teresting, for it shows, as the result of a number of experi- 
ments, that “timber may be injured by a prolonged 
stress, far within that which leaves the materia] uninjured 
when the test is made in the usual way, and occupies a 
few minutes only.” Bars of timber (most of the experi- 
ments were made with yellow pine) yielded and broke, 
generally suddenly, under loads below their average 
breaking weight ynder ordinary test. 
about three-fifths of the average breaking weight, ıt was 
sometimes a full year before they gave way. This sug- 
gests pleasant reflections for occupiers of newly-built 
“jerry” houses in London! 

Among the physiological papers there is one on a sub- 
ject which must, we think, be novel. It is entitled “A 
Study of Blood during a Long Fast” (by Lester Curtis, 
of Chicago), In May, 1881, a Mr. John Griscom, of 
Chicago, commenced a fast of forty-five days. The author 
was invited by the “managers” to make any investiga- 
tions that he pleased, and after satisfyifg himself that the 
fast was to be conducted honestly, he chose the blood 
as a subject of study. The first examination made, at the 
commencement of the fast, shortly after the patient had 
eaten his last meal, showed the red corpuscles abundant, 
bright coloured, pure in appearance, regular and smooth 
in outline. Four days afterwards two kind§ were noticed, 
one pale, almost colourless, large, with a “sticky” aspect, 
the other deeper in colour than the ordinary corpuscles, 
smaller and covered with nodules. By the fifth day the 
colourless corpuscles had disappeared, but they returned 
in a few days, and continued in greater or less amount 
to the end, The darker corpusclgs assumed various 
shapes, *and many very small ones appeared, apparently 
by subdivision of the larger. Their aspect was most ab- 
normal on the thirty-ninth day of the fast, when Mr. 
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Griscom was extremely exhausted; but on the fortieth, 
after he had been refreshed by a rather long excursion on 
the lake, the corpuscles returned to a normal condition, 
except as regards size, This improvement was not lost 
during the remainder of the fast, though the abaormal 
appearance to some extent returned. 

In the joint section of Geography and Geology are 
some interesting papers—one, the substance of an evening 
lecture, describes the Grand Cafion of the Colorado 
River, and shows that the denudation, of which it is a 
consequence, commenced in Middle Eocene, and has been 
continued to thé present time, the greater part however 
having been accomphshed by ‘the end of the Miocene. 
During the whole period there has been a vertical uplift 
of from 16,000 to 19,000 feet, and a removal of a total 
thickness of rock ‘equal to about 10,000 feet. 

Another interesting paper connected with physiography 
is by Mr. J. W. Spencer, “Notes on the Origin of the 
Great Lakes of North America,’ togetlter with one by 
Mr. W. Claypole, on “ Evidence ‘from the Drift of Ohio, 
Indiana, and Illinois, in support of the Preglacial Origin 
of the Basins of Lakes Erie and Ontario.” The authors 
discuss the physiography and geology of the districts in 
which these lakes are situated, and show the most prob- 
able theory of their origin to be that they are fluviatile 
valleys of preglacial age, which during glacial times were 
obstructed by the accumulation of drift. This, aided by 
submergence owing to change of level, has produced the 
lakes in their present form. These papers are well worth the 
study of some English geologists, to whom no work seems 
too small or too great for a glacier, and whose faith at 
one time seemed quite equal to gulping down Lake 
Superior itself, sooner than falter in supporting a fas- 
cinating theory. 

We would venture in conclusion to suggest to the 
American Association one improvement in detail: this is to 


” imitate the British, and give their volume a cloth binding 


instead of sending it forth merely stitched m a paper 
cover, so loosely as to tumble to pieces after a few days’ 
use. T. G. BONNEY 
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PRINGSHEIM’S BOTANICAL YEAR-BOOKS 


Fahroucher fir wissenschaftliche Botanik, Herausgegeben 
von Dr. N. Pringsheim. Vol. XII. Pat 4,.and Vol. 
XIII. Part 3. (Leipzig: W. Engelmann, 1881 and 
1882.) 

T two parts now before us include six papers dealing 

with anatomical and physiological subjects, illus- 
trated by 13 plates, some ofgthem of great beauty. In 
the concluding part of vol. xii, there are papers by 

Westermaier, Ambronn, and Zimmermann; while in the 

third part of vol. xiii. the editor, Dr. Pringsheim, contri- 

Putes a lopg controversial paper, and there are two papers 

—a long one by Godlewski, and a short one by Tschirch. 
Westermaier’s paper is on the ‘‘ Intensity of Growth of 

the Apical Cell and of the Youngest Segments.” From 

an examination of figures of Dictyota, Hypoglossum, 
* Metzgeria, Salvinia, Equisetum, and Selaginella, as given 
by Naegeli, Goebel, Pringsheim, Cramer, Rees, and 

Pfeffer, Westermaier concludes that the maximitm of the 

increase in volume i) the apical region occufs in general 

either in the apical cell itself or in the youngest segments, 


and that taking the region which includes the apical cell 
itself and the four youngest segments, in none of the 
plantseexamined was the increase in volume of the apical 
cell found to be the’minimum for the region. The results 
are represented graphically and afford very instructive 
curves. Se 

A paper on the “Development and Mechanical Pro- 
perties of Collenchyma, a Contribution to the Knowledge 
of the Mechanical System of Tissues,” is contributed by 
Dr. Ambronn, and is illustrated by six plates of micro- 
scopical sections. The Collenchyma with the prosenchy- 
matous fibres of the yood and bast form the mechanical , 
system of Schwendener and Haberland. When the 
mechanical elements form separate plates, or bundles, or 
individual isolated cells, the cells are known as SteFeddes, 
and the whole tissue as Stereome, When on the other 
hand the mecĤanical cells age united with others which 
are non-mechanical, as in wood and *bast bundles, then 
Schwendener has distinguished them ag Mestome. The 
investigation of the structure of a number of plants shows 
that the Collenchyma may be arranged in bundles or in 
the form of a ring, and that in Qoth the arrangement of 
Collenchyma and Mestome may follow a uniform plan, or 
the arrangement of the Collenchyma may be quite inde- 
pendent of the Mestome. Ambronn cenfirms the state- 
ment of Haberland that Collenchyma does not originate 
from any special morphological series of cells, but has the 
most variable origin : and further confirms the statement 
of Schwendener that the grouping and arranging of the 
cells depends entirely upon mechanical and not upon 
morphological causes. In Fenseulum vulgare the- bast 
and Collenchyma of the external bundles are connected 
together and lie in the same radii, while in Clematis 
vitalba the bast and Collenchyma lie in the same radii 
but are not connected. In Philodendron eximium the 
Collenchyma forms a ring and is connected with the 
separate peripheral fibro-vascular bundles, both develop- 
ing from a zone of secondary meristem. In Peperomia 
latifolia a ring of Collenchyma is formed, but it is inde- 
pendent of the bast. These plants afford examples of 
the four great: types of structure. The Collenchyma cells 
are always prosenchymatous, often two millimetres in 
length, or even longer, and they frequently contain _ 
secondary partitions, being chambered by numerous fine 
transverse walls. They always contain fluid very rarely 
with any chlorophyll. The walls when viewed in a longi- 
tudinal section present elongated slit-like pores. Other 
collenchymatous cells are more parenchymatous in cha- 
racter, and originate by secondary collenchymatous 
thickening of parenchyntatous cells. The wall always 
colours blue with Schultz's iodochloride of zinc, but is 
not coloured by the combined action of phoroglucin and 
hydrochloric acid, Wiesner’s exceedingly delicate test for 
lignin, which is coloured a fine and intense rose-red by 
the reagents, Collenchyma swells up but little in water, 
contrary to the usual opinion, and only contracts about 
% per cent. when deprived of water. Collenchyma may 
originate from Cambium, from Meristem, or from Paren- 
chyma, but the origin is found to be unimportant. The 
strength of collenchymatous cells is very little inferior to 
that of bast fibres, which have been shown by Schwen- 
dener to equal that,of wrought iron wire. 

The last paper is by Albrecht Zimmermann, “ On the 
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Mechanism of the Scattering of Seeds and Fruits, with 
Special Reference to Torsion.” The paper deals with 
the torsion in the awn of grasses, such as Avena Serilis 
and Stiga pennata, torsion of the legume of Orobus and 
Caragana, the curving and torsion of the awn or beak of 
the fruits of Geraniaces, and the stAttering of the seeds 
of Oxalis, and'is illustrated by three plates. The author 
points out the relation of the different phenomena ob- 
served to the mechanical cells in the part, as demonstrated 
by a microscopital examénation of the different structures. 
Sometimes the cells of the part contract, at other times 

„they swell up, and one or other or a combination of both 
these causes, gives rise to the effects noticed ın the dif- 
ferent plants under examination, Thus swelling of the 
cell-walls causes the remarkable ejection of the seeds of 
Oxalis. Unequal contraction of the mechanical cells 
causes the movements in tye beaks of Geraniacez, and 
combined contraction and swelling in different layers of 
cells may be @bserved in the awns of Stipe and 
Avena, 

In the second part under consideration, namely, vol. 
xiii. part 3, there 1§ aepaper by E. Godlewski, with the 
title “Contributions to the Knowledge of Vegetable 
Respiration.” he details of a large number of experi- 
ments are given avhich were made, with an ingeniously 
contrived and simple apparatus, upon the respiration -of 
germinating seeds with both fatty and starchy endosperm, 
and a smaller series of experiments made on the respira- 
tion of the flower buds of Papaver somniferum and on the 
ripening fruits with oily seeds of the same poppy and the 
castor oil plant. Some ef the more important results as 
set forth by Godlewski himself may here be alluded to. 
During the early stage of germination in which the seeds 
swell up by imbibing water, the volume of CO, given off 
equals or is only a little less than the volume of oxygen 
taken up, both in fatty and in starchy seeds. When the 
swelling takes place under water or when air is excluded, 
intramolecular respiratfon takes place, When air is 
admitted the intramolecular respiration does not imme- 
diately cease, but is gradually replaced by normal respira- 
tion. As the rootlets of the seedlings are developed the 
volume of carbonic acid gas evolved gradually diminishes 
in propoitioh to the quantity of oxygen taken up, so that 
at the period of most active respiration only from 55-65 
volumes of CO, are given off for every 100 volumes of O 
taken up. : The formation of transitory starch during the 
germination of fatty seeds probably depends upon the 
action of atmospheric oxygen in each molecule of fat, 
converting it into CO,, water, a certain quantity of an un- 
determined substance, and thre@ molecules of starch. In 
the later stages of germination of fatty seeds the tran- 
sitory starch ıs used as well as the fat, so that the differ- 
ence between the volume ,of CO, given off and O taken 
up became gradually smaller, until at last the volumes 
are equal, i 

In the germination of starchy seeds the volume of CO, 
given off in all stages nearly equals that of O taken up, 
in peas sometimes a little more or a little less, but in 
wheat maintaining a seemingly constant relation ef I to 
105, the CO, being a little in excess of the O taken up. 

In the buds of Papaver somniferum the COggiven off 
practically equals the O taken up (1p0'9 CO, for every 
100 vols. O). 











In ripening fruits with oily seeds more 


CO, is given off than O adsorbed ; in Papaver somniferum 
150 CO, for every 100 vols. of oxygen. 

When oxygen is supplied under diminished pressure, 
respiration is v&riously influenced in different parts of the 
plant,*but respiration is more affected in fatty than in 
starchy seeds. When the pressure of the oxygen is very 
slight zorvmal respiration is reduced to a minimum, and 
intramolecular respiration commences. Intramolecular 
respiration is, under narmal conditions, not a primary 
phenomenon as Pfeffer and Wortmann assert. Normal 
respiration consists in the immediate action of atmo- 
spheric oxygen upon the, molecules of living protoplasm. 
Intramolecular respiration only begins when the normal 
respiration is rendered difficult by the want of atmospheric 
oxygen. Under ordinary conditions intramolecular re- 
spiration only begins when processes of reduction are 
going on in the plant’ ag when fat is formed from carbo- 
hydrates, 

The concludifg paper in this part is “Contributions to 
the Anatomy and Mechanism of the Rolling up of the 
Leaves of certain Grasses,” by Dr. A. Tschirch, with 
three plates. In this paper the author fully describes the 
mechanism by which such grasses as „Macrochloa tena- 
cissima (Esparto), Lygeum spartum, Aristida pungens, 
and others, which he groups as Steppe grasses, roll up 
their leaves in dry weather to protect the upper surface 
which bears the stomata, and prevent too great evapora- 
tion. 

The first paper in the part and the longest is by the 
editor, Dr. N. Pringsheim, himself, ‘On the Function of 
Chlorophyll and the Action of Light in the Plant.” This 
paper is a controversial one, issued in the form of an 
open letter to the Philosophical Faculty of the Univer-ity 
of Wurzburg. The first part of the paper includes a 
“personal defence,” in which the statements contained 


in a paper by Dr. A. Hansen, with the title “History of . 


Assimilation and the Function of Chlorophyll,’ pub- 
lished separately as a “ Habilitationsschrift,” and also re- 
printed ın Sachs’ “ Arbeiten,” vol. ii. p. 557, are minutely 
criticised. The second part of the paper is an historical 
discussion of the theory of assimilation, of the function 
of chlorophyll, and of the action of light on the plant. In 
this part Pringsheim does not seem to bring forward any 
new experiments, but gives a careful résumé of the whole 
subject under three heads, These are (1) Problem of 
the primary action of light on the cell ; (2) the function 
of the colouring matter of chlorophyll in the exchange of 
gases in the plant ; and i3) the function of the chlorophyll 
bodies and the primary >roduct of assimilation of carbon. 
Into the merits of the contro¥ersy we cannot enter. 


W. R. McNap 





OUR BOOK SHELF d > 


Mexico To-day. By Thomas Unett Brocklehurst. 
(London: Murray, 1883.) 


DURING a recent tour round the world Mr. Brocklehurst 
éurned from the beaten track in the United States south- + 
wards to Mexico, where he spent seven profitable months 
in the capital and neighbourhood §n the year 1881. 
Since the suapension of our diplomatic relations with that 
country in 1860, great difficulties have been felt in pro- 


cufing accurate information regarding ‘its internal rela- 
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tions. All the more welcome will be this pleasantly 
written volume, which gives a far brighter picture of the 
Republic and its prospects than its most sanguine sym- 
pathisers may have anticipated. Since tle expulsion of 
the French in 1867, profound peace has prevailed both at 
home and abroad, interrupted only by,a few feeble and 
aimlss pronunciamientos in the years 1868 and 1869; 
signs of moral and material progress are everywhere per- 
ceptible ; security for life and property is being extended 
from the capitals to the remotest districts of the several 
states ; the whole country is already covered with a net- 
work of railways connected in the north with the United 
States system, and affording several alternative routes be- 
tween the Atlantic and Pacific Oceans ; lastly, the Liberal 
party, which has guided the destinies of the Republic for 
over twenty years, has succeeded in establishing free 
institutions on a firm basis. “I have every cdnfidence,” 
writes our author, “that the favourable terms in which I 
have spoken of the country will not hereafter be found to 
be exaggerations ; that my ideas as to the future prosperity 
of Mexico being early realised are true, and that such 
ideas are held by most of its leading men.” And he adds 
that the time has come for England to bring about “a 
reconciliation with a country, in whose aid her influ- 
ence and power could be so beneficially exerted” 

. 259). ; 
® The contents of this work, which is sumptuously illus- 
trated by no fewer than fifty-six coloured and other 
plates from sketches by the author, are extremely varied, - 
special chapters being devoted to the present state of the 
capital and surrounding districts, to the public institu- 
tions, the Roman Church, Protestant. missions, trade, 
manufactures, farm life, the Pachuca silver mines, anti- 
quities, the ruins of Teotihuacan, the remarkable lime- 
stone’ caves of Cacahuampitla, Popocatapetl, and many 
other topics of general interest. During the ascent of 
Popocatapetl, the traveller ascertained that, according to 
the latest survey, the edge of the crater was 19,000 feet 
above sea-level, the usual estimates being 17,850 to 17,880, 
and that the peak still rose 1000 feet higher. Should 
these calculations be confirmed, Popocatapet! will again 
take its place as the culminating point of North America, 
a position from which it had recently been deposed by 
Mount St. Elias on the Alaska coast.) On the same 
occasion another curious discovery was made. General 
Uchoa, present owner of the crater and its rich sulphur 
deposits, told our author that the eruption of 1521, as 
described by Diego Ordaz, one of Cortes’s captains, must 
have been due to some misapprehension. All geologists 
who have lately visited the crater, or who have examined 
specimens of its minerals, are now convinced that no 
eruption can have'taken place for the last 10,000 years. 
This is a great confirmation of the opinion now generally 
entertained that the undergtound energies diminish 
steadily in vigour as we proceed from the Southern 
Cordilleras, thr8ugh Central America, northwards to the 
Anahuac tableland. The financial condition of Mexico is 
described, contrary to the curent impressions, as far from 
hopeless. E Ore aN 

Of the numerous illustrations a large number are 
occupied with curious little clay heads, obsidian knives, 
stone pestles, arrowheads, and-other objects found amongst 
the debris of the Teotihuacan ruins and elsewhere. There 
are also excellent reproductions of the famous Aztec 
Calendar and sacrificial stones, of a beautiful vase from 
Teotihuacan, of Teoyamiqui, the goddess of death, and of 
an exquisite vase of Centeotl, or the Mexican Ceres, a 
perfect gem of Aztec art. Many of the objects brought 
home by the traveller have been placed in the hands df 
Mr. Franks of the British Museum, and are no doubt 
ultimately destined to enrich the Christy collection. 

, * AHK 

 Onthe British Admiralty charts this mountain is marked 14,80¢"feet, 
but by the late United States Survey it was raised to 19,500 feet.” 
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LETTERS TO THE EDITOR 


[The Egitor does not hold himself responsible for opinions expressed” 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. < 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance ever 
of communications containing interesting and novel facts.) 


The Matter of Space! 
In ° s 


In the aggregations of points which form pondérable bodies, 
other means exist of suppressing the effects of the points’ attrac- 
tions for each other than the simpie counteracting forces of the 
above figure, Clausius’s equation, of stationary motion in fact 
informs us that this will take place when there 1s mno exertéon of 
tractive moment, or no total instantaneous sum of motor-couple 
actions in the system. This simply appears to imply that the 
pair of orbs A; A, and the pair a,/ Ay are in that case no longer 
independent of each other in Meir tran$ference and counter 
transference of motor energy, but that the twofold action of such 
energy is then a self-neutrali-ing one ; or in other words that the 
energy given off at Ap passes on to A,’ ; and that discharged at A,’ 
is taken up by A, ; so that m the case where B B' are in stationary 
motion, or combine to form a “sphere” of two gravitating points, 
or again where many such points collettéd together form a perma- 
nent ponderable body, orb-couples intervene between the otherwise 
free extremities, AA, and A,A,’ of the two ethar systems (in the 
directions shown by arrows ın the figure), and bind them together 
conservatively by an endless circuit of motor energy through the 
ether-orbs, while a similar endless flow of ordinary momentum 
through the ponderable channels of the system in the meantime 
constitute also the usually recognised internal, gometrical, or 





“lost” forces of such a permanent aggregation, “sphere” or 
“body” of ponderable matter, ° ae : 

This subjection of two or more baric points B B’ &c. to the 
condition of stationary motion, asthe bond of neutrality of ‘lost ” 
geometrical or ‘‘internal” forces between them differs therefor2 
fromthe case before supposed of absolute suppression of all 
interforce between them in this, that when (in the latter case) 
the motions of the points B B’ &c. areabsolutely freg and entirely 
exempted from disturbing force action, the motor-vigours of the 
couplets A, Ag, Ay Ay &c, of the ether-orbs in permanently bound 
binary attendance upon the baric points B B’, &., respectively, 
will then also be equally exempt and free from disturbing actions 
of any other orb-couples upon them, than those only by which: 
they are dually and counter-equally bound to each other through 
the channels of their respective baric centies B BY, &c. 

Throughout the whole of a barie point B or B,’s state of un- 


disturbed rest or motion, the ether-couplet attached to itis con- ` 


stantly transmitting from oħe of its ether-orbs to the other a 
ceaseless flow of undirected energy, or ıt is etherially exercising 
a ceaseless undirected. horse-power, whose supply of energy is 
drawn from antl is returned again without mal-destination to the 
universal ether’s general stock of energy, if the meaning of the 
principle of conservation of energy in this case may be said to be 
that, for the entire sum of all its parts, the universal ether’s whole 
stock of energy never undergoes any alteration. We may next 
consider also, the case where the intesforces between baric points 
are not entirely absent, but may present us with a resultant alge- 
braic sum of any number of interforces, instead of with a neutral 
sum only of two equal and opposite ones. . Although in that 
case there is no counter-equality between the motor-couples 
which act on the ether cortége A, A, &c. of each baric point B or 
B &c, yelgif the motions of these latter points are subjected to 
no condition of stafionariness under the influence of the forces 
acting on them we may yet recognise the universal ether’s whole 


T Continued from p. 460 
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stock of energy as being the source and destination of all the 
flows of undirected energy exerted by the collective cortége’s 
couples, if we assume for the whole of the ether together the 
same obedience to the law of conservatidn of energy as before, 
because, for each one of the interforces between B and:some other 
baric point B’, and therefore in the sum of all such mutual forces 
and points paired with B to produce theh, the orb-couples at A; 
A,’ which yield the force F} are exactly counter-equivalent to each 
other, and so will abstract from such a general stock of énergy 
just as much at one of their points of action A, or A,’ as they 
restore to the same general stock of their energy requirements 
at the other ones e ‘ 

The presumption here used that the undirected energy funded 
and effunded by the motor-couples actmg on the ether-retinues of 
the reacting baric points, belongs to a@ invariable stock of that 
description of energy residing in the universal ether as a whole, 
and that it is not extracted from and rendered up to any other 
imagimable sources, or in other words the theory of the Con- 
servation of motor energy in the universal ether by all the 
motor orb-couples together which are in actign in it, acquires 
an important meaning, when gve recur again to the nature, as 
above explained, of the condition to which these orb-couples 
are subjected when they act upon the ether-retinue of a 
collection of bariè points which compose a ‘‘sphere” or body, 
or which are together in stationary motion, The description 
already given“of this case informs us that when the state subsists, 
the simple sum of all the motor actions or tractive couples on the 
body’s retmue of aerilian# is either nil at all times instan- 
taneously, or, when it is a periodic sum, its average value for a 
time-period or recurring time-cycle of its changes is so. No 
instantaneous resultgnt can be formed at all, if the sum’s value is 
perceptibly periodic, and it is not in our power to say whether 
ether orbs of aerilian points originally differentiated from weighty 
material points (or whether those points themselves) yield sums 
which have periodic or instantaneous resultants ; it belongs to a 
Strict examination of the subject to pronounce and illustrate the 
rules by which stationary or periodic resultant sums can, in 
combinations of orbs or aérilian parts, afford by proper means 
either periodic or stationary resultant actions on a collective 
aenlian assemblage, The mode of combination of such actions 
on subordinate parts into a resultant action of one or both kinds 
on a united group which they compose is certainly not a hopeless 
problem, when its character is once regarded as the essential 
problem of etherial mechanics. What free or unbound ether 
may exist besides the ether enrolled in the retinues of ponderable 
matter, and what actions these free and enrolled portions of the 
ether may have upon each gther, and separately or together upon 
the originally sundered multitudes of matter composing the 
ponderable parts of gravitating bodies, so as (with time as 
another element of the reactions) to explain the gradual process 
of condensation which appears to be a perfectly regulated 
progressive principle of material economy, are all questions 
which, by a closer discussion of the surmises here explained and 
indicated, mdy without doubt be certainly expected to follow from 
their careful consideration, in due course. But as the phenome- 


' non of stationary motion 1s shown by Clausius’s equation (which 


states its condition) to be at least a rigidly true absence of average 
total tractive moment in a system which presents it, when the 
average is a time-avérage taken over a sufficiently long fixed or 
over a proper repeatedly recurring term or movable interval of 
time, and since, to senses incapable of discriminating exceedingly 
minute quantities, this time-average becomes an instantaneous 
quantity when the time-term for which it is reckoned diminishes 
without limit, a conclusion may be readily drawn from this which 
will fairly justify us in accepting the presumption used above, that 
the instantaneous effects of individual motor-cottple actions are 
conserved in the universal ether asa whole. For we are unable 
to discriminate wat periodic variations the sum of these effects 
may or may not have in their total value for the universal ether ; 
and we have therefore exactly the same grounds for regarding the 
instantaneous effects of allgnotor-couples as being instantaneously 
conserved by the occult fluctuating terms or periods of the uni- 
versal ether, as we have for viewing them as instantaneously con- 
Served (so as to give a sensibly stationary zero resultant sum) 
throughout the parts of a ponderable body's mass in which we 
cannot detect any periodic motion, or any perceptible vibration. 

2 Those entering into the baric body’s actual composition may*be left out of 
the enumeration, since this body’s baric motions bejng themselves (all taken 
together) stationary; they satisfy the equation of condiuon identically; and 


in general instantaneously, unless 2 common periodic motion is given to the 
banc points, 








A bent bow, when its string is released, a soap-bubble or an air- 
gun’s charge, when they give way and burst, ora bubble of hydro- 
gen and chlorine gas mixture when an active light-ray strikes it, 
ignition of a traia of gunpcwder by hot iron, or of fire-damp in 
a safety lamp, of gases anc gold leaf by the electric spark, are 
instancts, if we could penetrate the process, of suddenly infringing 
by a forced vibration the gradualiy attained subsidence of alleper- 
ceptible periodicity in a system’s inner motions, with instant dis- 
integration for its consequence of the stationariness of the motor- 
actions of its parts. A litcle universe in effigy has collapsed, 
leaving to the universal ether the task of saving and storing up, 
by means of individual free motor-couples, the vibrations let 
léose, and of so modelling into something else the scattered frag- 
ments. =i 
But on the other hand ths resisted jet, as well as the shuttin 
of a water-pipe or steam-bciler valve, the swing of a hammer as 
well as its stroke on a rcck or bell, directed radiations of all 
kinds as well as their radiameter-like interceptions, the steadily 
resisted flow as well as the breaking or making of an electric 
current, conduction between bodies of a steady flow of heat, 
sound, and all perceptible hprse-power exercises of motor-vigour’s 
effective, or unreversible operations, can only be conducted {as 
the ether does couduct suck effective works there conservatively) 
by the individual periodic actions of unbalanced motor-couples 
acting on some free-cours:ng ether-orbs or orb-clouds forming 
equally free-coursing heavy bodies’ retinues, These all rely 


directly onthe universal ether’s store of motor energy to maintain ` 


in their isolated severance (and in that of the free-coursing bodies 
also) from other works’ anc matters’ motions a constant conser- 
vation of their unreversible motor-activities’ effects. 

This view of the ether’s function as a whole to conserve the 
individual effects, both of primordial and of resultant motor- 
couples on ether aerilians and orbs and clouds, whether those 
couples’ intensities are staxionary, or fluctuate and vary in any 
periodical or unperiodical manner, is the second maxim above 
noted, to be kept in view along with that of description of 
couple» intensities as a timz-rate of a certain kind of energy, in 
discus-ing the properties, or the etherial mechanics, of motor- 
couple,’ balanced and unbalanced actions, The maxim, as thus 
laid down, also cautions us against confusing the kind of zstan- 
taneous energy effects of motor-couples, which the ether conserves 
as a whole, with any period_cally zerm-averaged semi-mean square 
of a collection of particles’ rhythmically fluctuating velocities, or 
with any temporary or enduring ‘‘ peræval sum,” as it may be 
called, of the collection’s tatal undirected energy, since the 
instantaneous undirected sum thus obtained, is not really instan- 
taneous as long as the length of the term or period over which 
the average is taken is a perceptible and measurable one. The 
resultant quantity whose effects the ether conserves at every 
instant, on any individual cé:ilian assemblage, by a total sum of 
counter-equivalent quantities acting on other aerilian assemblages 
or aérilians is the sum (treating every aerilian as of the same 


inertia # = 1) 
dr a 
=3( Rr )+2(#)s 


d 
2a" di 
where, for a single aérilian, 7 is a vanishingly small distance 
between at least two parts of which it must consist, and for 
groups of aerilians the sum also includes, under the general 
symbol r, the distance between centres of every pair of aerilians 
possessing, relatively to the assemblage’s centre of inertia (just 
as the aérilian parts do relatively to their aérilian centres), counter 
equal accelerations, ,—A. Weare not at liberty in applying 
the equation to include in its sum any other distances and 
accelerations, nor any other velocities v, of the aeriians’ parts 
and centres than these barocentric ones, relative to centres of 
inertia included in the given system, because as an equation of 
couples having no truth or meaning, except in virtee of its com- 


position of pairs of quantities (so furnished by paifs of inert y 


points contained in the system as to be independent in its sum 
of the origin of reference used in its formation), all distances, 
velocities, and accelerations of the given system’s centre of inertia 
cannot form part of the equation conformably fo its physical use 
and applications, but must form part of physical actions in some 
Sther system, of which the given assemblage and its centre of 
inertia forms one individua) member. è ' 

It is this necessary view of the above equation of stationary 
motion drawn feom such views as those here offered of its physical 
interpretation, which obliges us to regard the simplest aerilian 
poist of the ether as consisting of at least two parts; and this 
assumption agrees with the dual view of the ether’s nature taken 
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by Professor O. Lodge in his address on the ‘* Functions of 
the Ether” (NaTuRE, vol. xxvii. p. 328), while this system also 
explains the kind of conservation which has been noticed in- 
dependently by Dr. G. Lippmann and Professor §. P. Thompson! 
as characterising the phenomena of electricity, and the close 
, resemblance which not only exists between the processes 8f con- 
ductipn of heat and of electricity, but also, as noticed by the 
former writer, between the laws of electrical potential and the 
thermal principle of Carnot’s law. ~ 

It seems scarcely probable that so ‘many converging views 
can be all fallacious, and ingenuity may without doubt be 
spent with profit and advantage in further attempts to adapt and 
reconcile some comprehensive theory of the ether’s propertie-, of 
a mechanical description, to embrace in a common review all the 
multiplicity of remarkably analogous laws, which physics in its 
various branches at present offers to our contemplations, 

If the description which precedes of 2 connected outline of 
such a system of synoptic views has extended to a much greater 
length than I was originally prepared to offer as comments on 
Mr. C. Morris’ communication, it is because the logical develop- 
ments which I have repeatedly found thêm to admit of induced 
me to try to establish them on a satisfactory foundation, In 
many trials, moreover, of their applications, J have met with 
such frequent proofs of the validity of some such general prin- 
ciples as those here indicated, that the results to which they have 
easily conducted me in numerous directions, are in general so 
accordant with those which Mr. ‘Morris has skilfully reviewed, 
that, save in the small divergence between us, upon which I have 
dilated, in the main principles adopted for explaining them, Mr. 
Charles Morris’s and my views of the properties and laws of 
motion, of the distribution of the ‘* Matter of Space,” and of 
the mechanical behaviours of ‘‘ motor-vigour,” are for the most 
part only varie lectiones of each other. A. S. HERSCHEL 

Newcastle-on-Tyne, February 10 


P.S.—It will perhaps serve to carrect some misconceptions 
which, although they were not intended to be produced, may 
yet not impossibly have arisen from the form or defective rea- 
soning, which at some few points of this letter’s descriptions it 
has been unavoidably necessary to introduce, to notice in reca- 
pitulation that it formed at the outset no part of ‘its main object 
to define and represent exactly the extremely complicated part 
which (at least in combinations of its periods) it is evident that 
time discharges in determining the operative efficacies and 
strengths of motor-couples, in exerting ‘‘ vigour”. of undirected 
With a well-grounded geometrical substructure, there 

need be no occasion to entertain a doubt that the first principles 
at least of time’s use in definitions of the actions and effects of 
wrests or motor couples will be easily identified and laid down 
with all the precision and accuracy needed for purposes of their 
mathematical applications. 

The principal object, zhowever, here aimed at and sought to 
be attained has not been to offer such an exact description of 
time’s relations of form and economy to the different states of 
action and repose of undirected motion (which do not actually 
admit of successful discussion without much more abstract ele- 
mentary conceptions than those ordinarily recognised of geo- 
metrical principles), but simply ag a preliminary step towards 
this question’s future surer treatment, to point out clearly and 
plainly the distinctive and peculiar character of undirected 
motion’s space-relfiions, s $ : 

This kind of motion, it has been endeavoured to explain, 
consists in change of magnitude of a certain ratio-index, ¢, of 
tractional configuration between collocated points. In the capa- 
city of a ratio-index very closely simulates, in its algebraical 
and geometrical properties, all the analogous properties of 
angles. But it differs from them ım this important particular, 
that it possesses no directional qualification. For a crank-arm’s 

© descriptio: of angle at once avsigns the plane of the crank’s 
revolution, and this plane has direction ; but extension of a con- 
necting-rod is a ratio which affects the rod’s le gih equally 
in all positions, without giving rise in so doing to any new 

direction. . i 

On the'other hand, nether motion in angle nor in traction- 


* index can by their unaided to-and-fro presence in a crank or 


connecting-rod give backward and forward motion to a piston or 
piston-rod, but onlf by virtue of certain constraints involving 
the properties in one case of trigonometrical, angl in the other 
case of hyperbolic, sines and cosines. It is probably because 
changes of angle ae, like the changes of the angle’s sne which 
* Nature, vol, xxiv. p. x40; and pp. 78, 164. 
A k 
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result from them, directed quantities, that the relations of angle- 
variations to changes of coordinate lines by means of trigono- 
metrical ratios is a familiarly applied and well-established theory. - 
But no such theory having the same scope and extent of appli- 
cation connecting changes of coordinate lines with variations of 
the ratio-index ġ, by means of hyperbolic sines and cosines, and 
showing what neces-ary tonditions directed geometrical quanti- 
ties (including angle) must satisfy to make a fixed law of hyper- 
bolic connection with the undirected quantity @ have any pos- 
sible existence, has yet been brought into general notice and 
acceptance. -~ af #8 Xe ae 
But that the directed and undirected geometuical quantities do 
satisfy and“ fulfil. such a condition, and that the fixed law of 
connection between them does actually exist, there is sufficient 
evidence to assure us in thë consistency with which suchreasonings 
as those which Mr. Morris has produced, and which I have tried 
to base on that geometrical assumption, represent correctly a very 
large array of physical phenomena. Forming therefore, as the 
undirected quantity p does, a position-scale in space, of whose 
possession of ceain distinctive and special geometrical 4nd 
physical properties no theoretiag! employment has yet been 
made, and no sufficient proof of satisfactory evidence has, in 
fact, heretofore been produced, no excuse, it is opined, for 
hyperbole or figurative use of speech need be presented, for 
describing the new quantity, as it was termed in a former part of 
this letter, as a new position-scale of interspheral, ethereal, or 
aérilian motions foreign to and independent of our ordinary 
: ° 
graphic field of space. 


Mr, Stevenson’s Observations on the Increase of the 
Velocity of the Wind with theeAltitude 


I am sorry if I took Mr. Stevenson too literally when I 
understood his remark, ‘great heights above sea-level,” to 
mean absolutely great heights ; but I certainly think the phrase 
is extremely liable to such interpretation, and as no superior 
limit was assigned, I naturally inferred that the author deemed 

v . rie 
the formula = 7 applicable to sych heights as those con- 
sidered in my paper. : 

On his own showing, however, this formula succeeds no better 
than mine on Arthur’s Seat ; while mine possesses the unques- 
tionable advantage of approximating to the truth throughout the 
higher levels, where all Mr. Stevenson’s formulæ fail according 
to Vettin’s data, If the data furnished from Arthur’s Seat 


` correctly represent the conditions in a free atmosphere up to the 


same level, which I very much dout; we must infer that the - 
velocities increase in a more rapid ratio with the heights than that 
given by the formula > =(3)" which is preferred by Mr. Ste- 
venson, but in not so rapid a one as that given by 7 =% and 
in fact, if we make the index 2 instead of $, weget a formula 
which gives far better results, as far as the Arthur’s Seat observa- 
tions are concerned, than that preferred by Mr. Stevenson, The 
agreement 1s so close for nearly all the velocities, that I give 
below a comparison of the results aff rded by both formulæ :— 








Velocity Velocities computed for lower station Velocity 
recorded at tna” recorded at 
high eleva- By Mr Steven- By the lower station, 
tion, 775 feet son’s formula formula 550 feet 
above sea- v {Lè v [AN3 above sea- 

level, r” z) ro 7) level, 
885 os 703 704 is 720 
1,698 =... 1,430 1,351 1,364 
2,620 ai ‘2,206 ee 2,084, 2,133 
3,416 . 2876 -e 278 : 2,718 

4,328 + 3646 3443 m 3465 

5,575 4,697 + 7 4435 4,592 

6,763 5,698 5,381 5,640 

8,035 6,765 6,393 6,782 

9368 a. 7:893 e 9453 7,862 

10,820 $ (95015 8,609 8,765 

12,410 10,455 9,874 9 789 

13,@/00 . 41,542 š 10,900 10,639 

15,058 12,687 we 11,980 11,680 

è Sums 79,713 76,325 76,149 
Means ° 6,132 5,871 5,857 


* This value is wrong as given by Mr. Stevenson It should be 745° 
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From the above table it (is seen that in ten cases out of thirteen, 
the formula I have proposed gives resuljs clo er than Mr. 
Stevenson’s, while the means differ by a quite insignificant 
amount. ° 

If then, as seems probable on all grounds, the higher we 
ascend, the slower the increase of the velocities with the, heights, 


Mr. Stevenson’s formula, p= (GE touta hold for a level 


somewhat higher than 775 feet, and not below it. Above that, 
again, a formula, ==( fa i should apply; and finally, the 


formula; ==( Ay recommended in my paper. 


x A 
I cannot believe, however, that the formula z= ( 4) holds 


up to such a comparatively large height as this inference would 
postylate, singe it gives such an excessive value at 1600 feet with 
Vettin’s data (more than twice that observed), and I can only 
conclude, therefore, until experiments in a free atmosphere 
corroborate Mr. Stevenson’s data from Arthut’s Seat, that these 
latter do not correctty repres€nt the actual rate of increase in the 
velocity between such levels in the atmosphere, away from the 
disturbing influewces of mountains and valleys. 

In any case, however, I must enter a distinct protest against 
having my name prefixed to the pressure formula A = fh, 
If Mr. Stevenson carefully examines my paper, he will no- 
where find the remotest allusion to such a formula. The 
formula for th velocity which I there recommended for the 
higher levels, wasin fact shown to be directly deducible from 


Mr. Stevenson’s first formula for the pressure, via. £ = a/ a - 


to which it is exactly equivalent on the ordinary assumption that 
a a j 


l= 
E Pe. 

Moreover, the paradoxical result which Mr, Stevenson arrived 
atin violation of this assumption, viz. that the same formula was 
practically applicable both to force and velocity, is controverted 

y the conclusion entertained in his letter, that the formula 
ve 


y 
d D £ = A 
and the formula P7H 


Z agrees best with the recorded results of velocity, 


with those of pressure, 


While these two formulæ can hardly be called the same, it is 
somewhat striking to find®hat on the assumption force varies as 
(velocity)*, which is supposed to be annulled by the diminished 
density as we ascend, they are identical, 

Finally, Mr.-Stevenson has ev dently quite misunderstood my 
allusion to sea-level When I spoke of sea-level, I simply 
meant the approximate equivalent to the level of the sea on land, 
as'at Berlin,for example, where Vettin’s observations were made. 
When Mr. Stevenson therefore maintains that the velocity of 
the wind at 100 feet above sea-level over land, is probably not so 
great as that near the surface over the sea, he entirely misses 
the point of the argument, which lies in the relatively excessive 
velocity of the wind at 100 feet above, to that near the surface, 
over land which hes approximately at sea-level. 

The very fact mentioned by Mr, Stevenson regarding the 
greater friction encountered by air in passing over land than over 
water, as well as the results of hig experiments, point to a con- 
siderable increase in the velocity from the surface to an elevation 
of 100 feet above it. For the very same reason, I should expect 
to find a more moderate increase up to the sgme height over 


water, E. DOUGLAS ARCHIBALD 
e 





On the Formation of Mudballs 


THE letter from Mr. Hart in NATURE, vol. xxvii. p. 483, on 
the natural formation of Snowballs, has recalled to my memory 
the similar formation of balls of mud. 

About eight miles south of Bromley in Kent the soil is clayey,- 
and after1ain the country lanes are apt to be very muddy. Some 
five or six years ago there was a very violent storm of rain, 
whether or not accompanied with meltingof snow I cannot now 
remember. The steep lanes were in many places regularly 
scoured with water, and it looked aftegwards as though the 
whole surface had in places been a sheet of water, for the soil 
was quite washed off and the flints were left bue. After this 





ap ee 


storm my brother and I noticed in the lanes a considerable 
number of mudballs, usually almost perfectly spherical, but in 
some cases with a tendency to à cylindrical shape, They varied 
in size from small pellets up to four or five inches in diameter, 
On seeing the first one or two, they looked to” us like the handi- 
work*of some boy with an enthusiasm for mud pies, but the 
number of them, and the fact that they were always foupd on 
the slopes of hills proved them to be a natural formation. They 
were formed throughout of soft clayey mud, and I do not re- 
member finding any nucleus in the middle when we cut them 
open. We concluded that they were formed by accretion to 
pellets of mud washed down the hillside and rolling as they 
went, I have only once since seen a similar ball, and that was 
in a furrow in a ploughed field in the same country; it is 
possible that this ball may have been made inside an agricultural 
roller, although there were no marks on the field of recent 
rolling and there had been heavy rain. The comparative rarity 
of the appearance of these balls seems to show that they can only 
be formed with some precise degree of stickiness of the mud, 
Closely similar are the marvellously spherical balls of matted 
vegetable fibre to be*found on the seabeach in some places. 
Sir Anthony Musgrave ‘informed me that on the beach ~ in 
Australia, I thigk near Adelaide, he had seen tens of thousands 
of such balls, all perfectly spherical. It seems rather obscure 
why the fibres should begin to mat together in such a form as to 
be rolled by the surf, but the perfection in shape is clearly due 
to incessant rolling. It ıs probable that, with a flat bath 
and some cocoanut fibre or oakum, the process of formation 
might be watched, but I have never tried the experiment, It is 
very common to see after rain matted Imes of such objects as 
pine-leaves or the flowers of lime-trees, but I have never seen 
any apparent tendency to rolling, and such lines are left lymg 
flat after the water has drained off. G. H, Darwin 
Cambridge, March 23 





; Snow Rollers r 


THE phenomenon described in NATURE, vol. xxvii. p. 483, 
under the title of ‘Natural Snowballs,” is known to British 
meteorologists under that of snow rollers, and as the latter 
agrees more closely with the phenomenon, I venture to plead for 
its adoption. 

I believe that the first person who carefully examined their 
formation was that excellent and venerable observer, the Rev. 
Dr. Clouston of Sandwick Manse, Orkney, and I am under the 
impression that he published a description of their formation in 
an early number of the Philosophical Magazine, He has ob- 
served them on the lawn at San:twick more than once, and has 
always noticed the hollowness at the ends ; in fact, he described 
them to me as resembling ladies’ white muffs, ' 

I remember only one instance of their being reported in Eng- 
land, namely in the following letter from the late Admiral Sir 
F. W. Grey, which appeared in tbe Meteorological Magazine for 
May, 1876. G. J. Symons 

62, Camden Square, N.W. 


S1r,—The snowstorm of Thursday night (April 13, 1876) was 
marked by one circumstance which I have never witnessed 
before, though it may not Be uncommon. It was this:— + 

On Friday morning I observed th it for a considerable distance, 
and following a regular line, the lawn, to leðward of the house, 
was strewed with masses of snow like boulders, varying from 
the size of a snowball to a cubic foot at least, and as the snow 
melted, a track either straigt or curved led up to the large 
ones, following, apparently, the direction of the wind. I had 
observed before dusk that the eddies of the wind and the swiils 
of the snow were very marked, and I have since heard from a 
friend who observed the same thing, that hę saw the snow 
rolled along by the wind, and forming masses such as I have 
described. 


As I have said, I know not whether this has been observed: 


in other cases, and perhaps it may interest you to have this 
account of it—Yours faithfully, °F, WM. GRE 
Lynwood, Suaningdale, Staines, Apiil 16 $ 





s Incubation of the Ostrich 


Ir seems siyange that there should have existed an uncertainty 
in the mind of an ornithologist as to the mode of incubation of 
the ostrich in confinement at the Cape of Good Hope. The 
habits of the birds are of course as familiar to the ostrich-farmers 
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as those of batndoor fowls to ourselves: I have stayed at a 
farm at Cape Point, where a pair of the birds were nesting 
within fifty yards ef the house, in a small paddock, and have 
seen the hen on the nest. : e i 

An interesting subject of inquiry, however, seems to me to be 
still open ın the matter, It is, How far do the habits of fidifi- 
cationeof the ostrich vary in the different climates through which 
it ranges? The nest of thé ostrich is commonly described as a 
heap of sand, and so no doubt it is in warm desert regions ;, but 
the nest which I saw at the Cape was carefully built of grass and 
other warm materials, so as to aid in retaining heat. The birds 
kept the nest almost constantly covered between them. : 

In warmer regions, however, the hen appears often to leave 
the nest in the daytime, and it is just possible that where the 
temperature is very hgh the hen may “not incubate at all, and 
the cock alone may do so at night.’ I merely wish to pomt out 
that it should not be assumed that ‘the habits of the ostrich as to 
ineubatron are necessarily the same in the various climates of 
Africa with those to be observed in the Cape region, 

I have noticed that at the Zoological Gardens the ostriches at 
the breeding season are supplied every year with a cartload, of 
silver sand as the traditional nest. It would not be amiss to try- 
them with some more substantial materials asean experiment, 
and prove whether in our climate they would not build a warm 
nest as at the Cape. 

That birds’ eggs can be hatched like those of turtles in mere 
sand is undoubtedly a fact. The Megapodius inhabiting Cape 
York, Australia, makes, as is well known, a huge mound of 
vegetable matter, which by decomposition supplies the necessary 
warmth to hatch the eggs; but at the Philippine Islands another 
Megapodius buries its eggs in the perfectly clean calcareous sand 
near the seashore. 

The habits of the emu in nesting have been carefully watched 
at Blenheim, The head keeper told me not long ago that the 
cock’ alone incubates. The hens lay their eggs anywhere about 
in the grass, the cock builds a nest, and rolls the eggs to it, the 
hen sometimes endeavouring to prevent him and to break them, 
I believe an account of observations on the habits of the emu 
at Blenheim were published by Mr, Frank Buckland, 

H. N. MOSELEY ' 

_Bonchurch Hotel, Isle of Wight, March 26 





t y 
$ Holothurians 

My experience of about three months in Bermuda and Jamaica 
fully bears out Mr. Guppy and Mr. Kent’s view that the Holo- 
thurians do not feed on living coral, They were moderately 
common in both localities close to the shore, where corals are 
comparatively scarce, and are mainly of the massive kinds, such 
as the Astras, against which the tentacles of a Holothurian 
would be useless. There were a few branching Oculinas here 
and there, but not enough to support the Holothurians. ` But 
further, some of the latter bury therr bodies in the mud or sand, 
leaving only the tentacles exposed ; and I have watched these 
thrusting their tentacles into their Stomachs right up to the base 
in the comical'way described by Mr. Kent. It is quite clear that 
these were not feeding on living coral. I did not, however, see 
them actually taking up sand and sh@ll and thrusting it down, as 
Mr. Kent did; in fact [ was puzzled as to what they were feeding 
on, From the waf the tentacles were set, standing nearly erect, 


` I fancied they were catching swimming creatures, as other 


tentavled animals do. This idea is supported,’ though not 
proved, by a fine specimen fim the Zoological Station at 
Naples, which has a half-swallowed fish protruding from its 
mouth. The specimen is in the Bristol Musenm. It proves at 
all events that they do not reject this kind of food. Possibly in 
default of it they may fall back upon sand and shell, and the 
ninute organisms cuntained in these. Some of my expe- 
riences with these creatures were interesting, At Bermuda 
two large kinds used to lie quite exposed in shallow ' water. 
I might have guessed from this that they would probably be 
rotected in someway. l used to wade along shore carrying a 
shing-basket and a landing-net, and one day, as my basket was 
*full, I put a couple mto the landing-net to carry home, Ase 
their skins were quite hard, 1 thought they would travel well so. 
After handimg them® I found my hands smarted a little, and 
the irritation lasted tiil bedtime. J found that litte bits. of their 
skin had got under mine, and this caused the irritation. As I 
was going home, I found my Holothurians were literally meltipg 
away ; long streamers of a colourless gelatmous substance were 
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hanging down between the meshes. , Of course I threw the 
nasty things away, amd had a dreadful job to get the net clean, 
I attributed my misfortune to the sun, ‘so another day I packed 
a couple up comfortably at the bottom of my basket, which is. 
very closely made.’ After an hour or two I was horrified to find 
long streamers: hanging down from the basket of the same 
horrible substance. The\*had literally gone to pieces again, and 
spoilt everything inthe basket. Shortly after, I left for Jamaica, 
and there [ took out a wide-mouthéd bottle and brought one 
home in triumph.- Being engaged that evening, I left the Holo- 
thurian in the bottle all night. Next morning the creature was. 
all there, but he had cleared out theewhole ofehis inside; his 
intestinal canal and the beatiful tree-like organ were perfect, 
The latter was still alive and was waving about in the water in 
the prettiest way, and looRing remarkably like branchiæ. Some 
accessory‘ organs: along the mtestinal canal were exhibiting 
rhythmical pulsations, Altogethes it was a most interesting 
sight, But my poor Holothurian was only a tube I didenot. 
know at the time that he could grow a complete new inside, 
Clifton College , - J. G. GRENFELL” 


J S - ĉ 
The British Circumpolar Expedition 

SUPPLEMENTARY to’ the very interesting noice in NATURE. 
(p. 484) of the above expedition, permit me to give a brief 
extract from a letter recently received from Capt. Dawson, as 
follows :—‘‘ I have heard of a large cavern about a day from 
this (Fort Rae), which I shall try and®xplore, There are some 
eyeless fish that live there, that I hope may turn out to be a new 
species,” I do tru-t Capt. Dawson may be able go carry out his 
intention, but he must be heavily weighted with work, in which 
he appears to take a deep interest. I had long ago been told of 
this cave and its fish, but had no time to visit it, never having 
been within one or two hundred mules of the place. 

March 24 : J. RAE 





Meteor 


MR MASHEDER’S account in yourJast number of NATURE: 
(p. 483) of the meteor seen by iim at Ashby-de-la-Zouch on 
March 17, corresponds m some particulars with the inclosed note- 
of one seen by myself on the same evening at Malvan. I am 
therefore inclined to send it you. 

The discrepancies are in the time, which Mr. Masheder states 
to have been 7.5, while here the meteor passed at 6 56 p.m. 5 
also in his description of ‘“ pieces dropping,” I noticed no such 
appearance, but simply the not unusual one of rapidly recurring, 
scintillations in the train, ? . 

Great Malvern, March 17, 6.56 p.m. 

This evening a bright flame-coloured meteor with a short 
scintillating train, nucleus the brightness of Jupiter, passed. 
rapidly across the sky, When first seen it was beneath the 
moon, then shining brightly, and was apparently about the alti- 
tude of Betelgeux, at that time nearly 10° past the m€ridian. It 
disappeared behind the hills almost due west, but so quickly that. 
it was difficult to determine its course with any exactitude. 

Lambert House, Great Malvern, March 25 E. BROWN 





-' Mimicry 

Sucu remarkable instances of mimicry as that described by 
the Duke of Argyll in NATURE, vol. xxvii. p. 125, as occurring: 
in a moth, make heavy denfands upon the faith of the non- 
scientific reasoner, since 1t seems to him impossible that organic 
Nature in her ‘‘blind groping in the dark” could, under any 
imaginable combination of circumstances, have succeeded in 
taking the successive steps requisitesto bring her to such a state 
of perfect adaptation to condition. But the proverbially keen 
sight of birds, as at present organised, is apt to lead to erroneous. 
inferences with regard to the evolution of protective mimicry in 
their insect prey, seeing that the high development of this faculty 
now attained by them renders nugatory any disguise that is not 
almost- perfect. The theory of natural selection, however, 
requires the gradual perfecting of this, no less than of other 
structural and physiological acquirements ; and there is no 
reason for supposing that the Ornithoscelidan ancestors of the 
feathered trébes possessed exceptional visual powers, but rather 
that the reverse was the case; so that it may be concluded that 
improvement ın vision and in. rapidity of Hight proceeded parë 
passe, This being granted, the mutatory steps of mimicry in 
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the Lepidoptera may havg been tentative, and well within the 
competence of ordinary variability, . 

The above sufficiently trite traia of thought has been-quggested 
to me by the consideratio uf analogows facts known to every 
angler, Many fishes greedily snap at anything that glistens or 

~ i, highly coloured, especially if it be rapidly drawn through the 
wa‘er, and the slight additional disgał$e imparted to artificial 
bait of this description by a spinning motion renders it very 
attractive, The highly specialised salmon is easily deceived, 
and the most killing arnficta] flies for this fish make no pretence 
to resemble anything in niture, and are attractive in proportion 
to their gaudinegs. The game is true of his congener the trout, 
although this fish appears to be somewhat more wsthetic in his 
tastes; and*the mo-t useful artificial flies employed to entice 
lim are mere generalised imitations of his natural food. Indeed, 
on these grounds no less than on those of anatomy, it cannot be 
doubted that the 7e/coster—a]beit*highly specialised of their kind 
~rhgve failed to develop that acuteness of vision which their 
rapid movéments’ would seem to render de-irable, and are yet in 
the stage in which a very imperfect mimicry mleads them ; and 
it is not an unreasonable presumption that Birds were once in a 
very similar conditidh, from Which they have emerged m conce- 
quence of the nece-sity for frequent and abundant supplies of 
food entailed upen them by their active mode of hfe. Under 
these circum.tances it must have gone hard.with the helpless 
caterpillar, so toothsome and nutritious, seeing that he could 
not, like the mature Phryganide and Ephemeride, keep out of 
harm's way by shunning the element inhabited by his natural 
foe; and hence arose the necessity for his protective modifica- 
tion. How urgent was the need for this is amply shown by the 
fact that several distinct modes of protection have been enlisted 
in his defence, viz: cuticular hypertrophy resulting in hairiness, 
-mimicry of the vegetition on which he feeds and lives, and un- 
palatable flavour ; to which has been superadded mimicry of the 
unpalatable forms by those of good flavour. But even with all 
this adventitious aid the struggle would probably have proved 
exterminating to him by reason of the voracity of birds, had not 
the teeming imago participated in the protective modifications, 
and thereby been enabled to maintain the balance of supply and 
demand necessary for the survival of the order. 

Wycombe Court, Bucks PAUL HENRY STOKOE 





Threatened Extinction of the Elephant 

THE threatened extinction of any existing species of plant or 
animal cannot fail to be matter of real concern to all students of 
science, who ought to neglect no feasible means for preventing 
so deplorable an occurregce. 

OF the few gigantic mammals still living on the surface of our 
planet, none possesses more interest and none are more worthy 
preservation than the elephant, Yet it is an accepted conclu- 
sion that the elephant is doomed to extinction, and that within 
a measurable period of time this majestic quadruped will have 
suffered the fate of the Dodo. Cannot such a‘calamity be 
prevented? Surely the destruction of elephants might be 
legally controlled (in India, at any rate), and their capture 
(foc domestication) might be limited, as it is well known 
they never breed in confinement, The continuous rise in 
the market-price of ivory, and its recent unprecedented 
scarcity as an ticle of commerce, are ominous signs, 
and renders it incumbent on the votaries of science to consider 
what may be done ın the matter. It is no question of mere 
sentiment—it is of vital importance; and if ‘‘ancient mom- 
ment:, ruins, &c,,” are worth pfotecting, it cannot be denied 
that so remarkable and interesting a creature as our colossal 
Pachyderm merits some effort in his behalf, , 

EDWARD E. PRINCE 

United College, University of St, Andrews, March 15 i 





A Curious Case of Ignition 


Oxe fine morning recently, as two ladies were standing to- 
gether in ‘the drawing-reom of a house in this neighbourhood, 
smoke was observed to rise from the dress of one of them. This 
was found to be due to ignition by the solar rays focused on her 
dress by the lens of a giaphoscope which stood onthe table, « 
Simlar cases of accidental concentration of the sun’s rays have, 
I am aware, been recorded. It would ebe interesting to know 
whether any serious fires have thus originated. Qme can easily ` 
imagine circumstances which would favqur such results -from a 
simple cause. M. 

Finchley, March 26 t- 
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SINGING, SPEAKING, AND STA MMERING i 
I.—-SINGING 


TEHE voices essentially a musical instru nent, has only i 
e 


of late been scientifically considered Even now 
singing is too much dealt with as an art, and its acquire- 
ment as an accomplishment. The professional mystery 
with which it is surrounded serves no good purpose, and 
favours empiricism. At ladies’ schools the old fiction of 
what are quaintly termed “finishing lessons” still sure 
vives ; they often succeed in finishing any prospect» the 
pupil may have had of becoming a singer. Most of the 
current primers and tutors are ludicrously vague and 
feeble, many methods are absolutely injurious to the voice; 
for the improvement of which one ingenious inventor has 
suggested the use of a false palate, and another the fitting 
of singers’ mouths with a sort of bell-shaped snout or 
proboscis to act as a resonator. A chorus of such pro- 
boscidians on the Handel orchestra would be an appalling 
sight. The real foundation of our knowledge rests on the 
researches of Helmholtz on the physical, and of Garcia 
on the physiclogical, side. The classical discoveries of 
the former as to the production of vowel-sounds by the 
superaddition of a varying harmonic in the mouth-cavity, 
and of the latter by the examination of the larynx in 
action’ by means of a mirror, brought before the Royal 
Society in May, 1855, have formed the substratum of 
much which has now become the common property of 
scientific men. Dr. Bristowe, in his Lumleian lectures of 
1879, has added some pathological data of considerable 
value, and Dr. Walshe, in his “Dramatic Singing, 
Physiologically Estimated,” has touched on points con- 
nected withthe sympathetic and emotional power which 
this most perfect of instruments can be made to exercise. 
It owes this in a great measure to the fact that it can 


combine musical sounds with significant words, and thus - 


interest at once the ear and the intelligence. Afier a de- 
monstration of the action of the larynx and fauces in 
phonation, illustrated by some excellent photographs 
taken from his own larynx by Mr. Emil Behnke, and 
thrown on the screen, vowel sounds were shown to be 


thirteen in number in the English language, with, 


six more in French and German, fifteen of these being 
oral in origin, and four, all French sounds, nasal. Con- 
sonants were about sixteen in number, and had been 
called ‘‘noises” by Max Müller, owing to their compara- 
tively unmusical character. They are chiefly caused by 
some check or obstruction to the laryngeal note. A dia- 
gram of Madame Seiler’s was, however, shown which 
indicates that there is an oral resonance-note even for 
consonants, though it is much more obscure and uncertain 
than that of the vowels. Melville Bell's division of vocal 
sounds into vowels, consonants, and glides or semivowels 
was adverted to, and*his ingenious device of visible 
speech briefly explained, but left for fuller consideration 
in the second lecture. The contrast*was then pointed 
out between singing, in which the musical notes predo- 
minate and are separate gr discrete; intoning, which is 
speech intentionally rendered monotonous for better 
transmission in large spaces like cathedrals ; recitative, 
which is the converse of the former, being singing 
partially loosened from the trammels of time, rhythm, 
and melody, so as to approximate to speaking ; speech 
itself, which uses continuous inflection; declaiming, 
which is speech with the addition of a histrionic and 
emotional element; reading, which is a faint and as it 
were distant reproduction of speaking in a lower key, 
quieter and less marked in accent than in speaking vivd 
voce; and whispering, which is purely oral, without À 
laryngeal ground note, ahd which may be termed voice- 
less speech, 

The different qualities, compass, and register of voices 
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were then described. The larynx of the child, like its 
head, 1s large relatively to the rest of the body. At the 
age of fourteen or fifteen, rather earlier in girls than in 
boys, the vocal apparatus enlarges and strengthens. : In 
boys the vocal chords about double in length ; in, girls 
they increase from five to seven. In the latter case the 
pitcheof the voice is not materially altered; in the male it 
usually descends an octave or more, 

Garcia adopted the division of Registers into three, 
namely, the chest, falsetto, and head voice, due originally 
to Muller. This remains the most practical mode of 
classification, though the word falsetto is misleading, 
being liable to confusion with the artificial male voice 
bearing the same name, and may,well be replaced by the 
phrase Medium. The term register has been enveloped 
in much professional mystery, and has been far too much 
refined upon. There has also been a confusion of octaves, 
from which even Madame Seiler is not free, due mainly 
to the modern and objectionable a of scoring music 
for the tenor voice in the soprano clef, and an octave too 
high. Register evidently marks an alteration of mechan- 
ism in the voice-reed and resonator to enable it to obtain 
the very remarkable compass, amounting to nearly five 
octaves, of which the human voice is possessed. Single 
voices run to three octaves or more, Catalani had 34; 
Bastardella, heard by Mozart in 1770, had the same. 
Madame Carlotta Patti can reach c$ inalt. Bennati, a 
tenor, had three full octaves, and Tamberlik reached the 
C$ of 544 double vibrations. 

Lhe words Head and Chest obviously only represent 
subjective sensations which accompany the shifted me- 
chanism. In many parts of the voice similar notes can 
be reached iu two registers, but with different force and 
quality, on either side of the break 

In using chest-voice the vibration can be seen to involve 
the whole vocal chord and the arytcenoid cartilages. At 
about A in the male and C in the female the chords act 
alone, though the first mechanism can by an effort be 
continued. The second form of vibration takes the voice 
up to F, the usual limit of bass voices and of the chest 
register. Above the F the chords are stated to lengthen, 
giving by a.second elongation the second series of the 
‘chest register, which forms the bulk of the tenor compass, 
the remainder being formed by a variable number of fal- 
setto notes. These seem to be produced by a thinning 
of the edges of the chords. Czermak lighted the larynx 
of thin persons strongly frora the outside, and found that 
sufficient light was transmitted to show a decided increase 
of transparency in the chords at this point. All observers 
agree in placing this change, both in males and females, 
between F and F#. In this region, common to both 
males and females, an amusing experiment can be made 
by causing a tenor male and a contralto female singer to 
execute the same passage behitid a screen, or in an 
adjoining room. It 1s difficult, and at times impossible, 
to discover the sewof the singer from the quality of the 
tone. There still remains among male voices the curious 
and only partially explained counter-tenor. Sometimes 
by arrest of development or by accident the boy’s compass 
is 1etained in after-life. This accident may be quite inde- 
pendent of masculinity, as those who have heard lusty, 
rubicund Yorkshiremen, with their wives and children 
rpund them, trelling out a sweet treble in glees on the 
terraces of the Crystal Palace after the Handel Festival, 
can testify. But besides this rare accident, most basses 
and baritones can cultivate an artificial and peculiar 
voice which most.properly bears the name falsetto. Its 
production appears to he in great measure a matter of 
education. It was seemingly commoner in the madri- 
galian epoch and in the time of Queen Elizabeth than it 
is now. Dr. Bristowe says truly that the mechanism of 
its production is still doubtful, though mary attempts 
have been made to determtne it. Such voices are 
not only artificial, but complex and uneven, being & 











compound of high chest notes „and others of special 
quality. There ig, a serious break between the two both 
in production and in quality, which practised singers 
disguise by running*the one into the other at different 
places, according as the passage to be sung ascends or 
descends, a 

It will have been segn that female voices overlap the 
compass of the male voice by an octave or more. Many 
contraltos take the E on the bass stave, which is well in 
the middle of the bass voice, and a low note for a tenor 
singer. Hence we sometimes hear of female tenors, 
though the effect is usually more peculiar than pleasing. 
Our great English contralto, Madame Patey, however, 
drops to this note withefine effect in Handel’s oratorio of « 
Solomon, which was written for the exceptional and now 
fortunately obsolete voice of Farinelli. 

In females the break is somewhat higher that in 
males, but the transition to the falsetto takes place at 
the same note Ge The contralto does not use the head- 
register, ° . 

This, otherwise called the Small, begins as just stated. 
Its upper lımit varies, the extremes having been already 
given.‘ Mozart wrote the fine ar Gli Angui d'Inferno 
in the “Magic Flute” for such an exceptional voice 
reaching to F in alt. A commoner and perhaps plea- 
santer limit is the C below this. ° * 

All authorities agree in descnbing a curious appear- 
ance of the glottis in singing these notes. This is a 
folding together of its posterior half with vigorous vibra- 
tion of its anterior part. Such an appearance can only 
be produced either by some stopping of the chords at the 
middle by contact with structures lower down, or by 
overlapping from vigorous approximation of the arytenoid 
cartilages. The former supposition lacks anatomical 
confirmation, and the latter, which 1s anatomically pos- 
sible, has the 1mplied, though not the expressed sanction, 
of Helmholtz. The drawing of this appearance is given 
by Madame Seiler, who alone of laryngoscopists, pos- 
sesses a register peculiar to the female. 

Dr. Stone was materially assisted in his first lecture 
not only by Mr. Behnke, but also by his colleague Dr. 
Felix Semon, who gave admirable demonstrations of the 
healthy larynx, as seen in Mr. Williams, and some other 
pupils of St. Thomas’s Hospital. e 





ACCLIMATISATION OF EDIBLE MOLLUSKS 


A RECENT and interesting notice by Mr. F. P. 
Marrat of Liverpool, who is an excellent concho- 
logist, mentions the introduction into the Cheshire coast 
of what he calls the “wampum clam,” or Venus mer- 
cenaria of Linné ; and he concludes that there is “a fair 
prospect of the naturalisation, on the extensive shallow 
shores of Lancashire and Cheshire, of an extremely 
nutritious and highly esteemed food-product, new to 
Great Britain.” The late Prof. Gould says that this 
mollusk 1s known in Massachusetts under the name of 
“ Quahog,” given to it by the Indians. According to him 
and other American writers on the subject, the true 
“clam” par excellence is Mya arenaria of Linné, I was 
present as a guest at one of the fashionable “clam-feasts”; 
but the muddy flavour derived from the habitat of that 
mollusk does not agreeably commend itself to my palat- 
able recollection. However, chacun à son got! Mya’ 
arenaria inhabits the western coasts of the North Pacific 

as well as both sides of the North Atlantic. 
The American oyster (Ostrea virginica of Gmelin = 
O. borealis and O. canadensis of Lamarck) is peculiar to 


North America, and has now found its way into the 


London market. It differs from the common European 
oyster (O. edulis, L.)gand is equally variable as regards 
size. O. @irginica has been within the last few years 
introduced into the mouth of the Tagus, and is called the 
Portuguese oyster. Our own or “native” oyster was 
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highly esteemed by ethe Romans, as we know from 
Juvenal; but there are no grounds for imagining that 
it was in those times imported into Rome frome Britain. 
The facility of transport was not then so great as it is at 
present; and a gamy flavour was probably not so much 
relished by the Romans as it ig said to have been by 
our King George the First, who preferred oysters a week 
old at Hanover to those which he afterwards got in 
England. 

Within the last few years the “ periwinkle’ (Zi¢torina 
litorea, L.), which isea favourite delicacy of our poorer 
classes, has spread with unusualrapidity along the eastern 
shores of the North American ‘continent. Mr. Arthur F. 
Gray, in Science News for Aptil, 1879, attributed its 
origin to Europe. It certainly does not seem to have 
begn observed in America by Gould or any other concho- 
logist befote 1870. í 

Preeminent among land shells, as a dainty article of 
food in France, is Helix pomatia, I. We are more 
fastidious or mere corfservative in our gastronomic 
notions, Itis a mistake to suppose that the Romans, 
when they poSsessed and inhabited Great Britain, brought 
this snail with them to indulge their luxurious tastes. In 
all probability it was not even known to them, because 
another species (4, /ycorum, Muller) takes its place in 
Central Italy. H. pomata has not been found at 
Wroxeter or York, or in any other part of England or 
Wales where the Romans built cities or had important 
military statiofts. Among the debris of an extensive 
Roman villa discovered in Northamptonshire, in which 
the -shells of cockles, oysters, mussels, and whelks 
abounded, not one of H. pomatia occurred, although at 
Woodford, a few miles distant, that species is plentiful in 
a living state. J. GWYN JEFFREYS 


te a 
THE ALFIANELLO METEORITE 


IGNOR DENZA, Director-General of the Italan 
Meteorological Association, sends us an account of 

the remarkable aerolite which fell in the province of 
Brescia on February 16, and to which we referred last 
week. On that date, at 2.43 p.m. local time, a strong 
detonation was heard, in many places of the province of 
Brescia and even in the neighbouring provinces of 
Cremona, Verona, Mantua, Placenza, and Parma. The 
detonation was quite awful in the commune of Alfianello, 
in the district of Verolanuova, Brescia. This was found 
to be caused by a meteorite which exploded a few hundred 
yards above Alfianello. A peasant saw it fall in the 
direction of N.E. to S.W; or, more exactly, N.N.E. to 
S.S.W,, at a distance of about 150 yards. When the 
meteoric mass fell to the earth, ıt produced on the 
ground, in consequence of the transmission of the shock, 
a movement similar to that of an earthquake, which was 
felt in the surrounding districts; the telegraph wires 
oscillated and window frames shook. Before the meteorite 
fella confused commotion was seen in the sky, and im- 
mediately after a prolonged*noise was heard similar to 
that of a tram moving rapidly along the rails. No light 
was seen; but the meteor must have been accompanied, 
as usual, by a light vapour, produced by the volatilisation 
of the substance melte@l at the surface ; for some of those 
who saw it fall compared it to a chimney falling from the 
sky, and surmounted by a wreath of smoke. The meteorite 
fell in a field about, 300 yards south-west of Alfianello. 
It penetrated the ground obliquely, nearly in the same 
direction as it was seen moving im the air, from east to 
west, sinking to the depth of about a yard, deducting the 
height of the meteoric mass. The peasants who saw it 
fall and who were the first to touch it, found it somewhat 
hot. The meteorite fell entire, but unforsunately was 
soon broken to pieces and carried agvay by the crowd who 
gathered to see the strange sight. The form was ovoid, 
but a little flattened at the centre; the under part was 











broad and convex, presenting the furm of a cauldron ; 
the upper part was truncated. The surface was covered 
with the usual blackish crust, and studded with small 
concavities, partly separate, partly grouped together. 

As to the dimensions and weight of the aerolite, the 
estimates differ. According to the evidence’of some, its 
height was about 75 centimetres, greatest breadth 6o 
centimetres, and its volume about 25 cubic decimetres. 
Its weight has been variously estimated at 50, 100, 200, 
and 250 kilograms. Its real weight was probably not 
much under 200 kilograms. It is certain that Prof. 
Bombicci carried mare than 25 kilograms to Bologna, to 
add to the rich collection of meteorites in the Mineralog1- 
cal Museum of the University ; that’a specimen weighin z 
13} kilograms was taken possession of by MM. Ferran, 
the owners of the field in which the meteorite fell; that 
about 40 kilograms remained in possession of other 
persons ;‘that the municipality of Alfianello sent a speci- 
men of 5 kilogramgs -o the Athengum of Brescia; and 
that two pieces weighing 12 kilograms each were thrown 
into a stream and lost; without speaking of a consider- 
able quantit# of small fragments, distributed here and 
there, of which Signer Denza possesses four, of a total 
weight of 39 grammes. 

By its structure the Alfianello meteorite belongs, ac- 
cording to Prof. Bombicci, to the sporasiderite-oligo- 
siderite group, being almost identical with the New 
Concord (Ohio) meteorite. The substance is finely 
granulated, of an ashy grey; the bright glossy sur- 
face has elements showing varied gradations of colour. 
Metallic particles abound; they are found scattered 
like small nuclei, in which are iron and perhaps one of 
its alloys, in brilliant crystalline aggregations, of a 
yellowish or bronze white. Circles of rust of a yel 
lowish brown rapidly form around the panee of iron. 
In the places where taere are no metalliferous nuclei, the 
grains of iron are atzached to the stony portion in the 
proportion of 68 per 1000 of weight. The blackish crust 
1s rough, and to some extent rugged in some parts of the 
surface, and rather smooth and uniform in others; in 
general it is somewhat lustrous. The total specific weight 
of the stone is from 2°47 to 3'50. The chemical analysis 
of the meteorite is being made in two different labord- 
tories at Bologna, Signor Denza’s informaticn has been 
obtained from Prof. Bombicci of Bologna University, 
and from Professors Briosi, Ragazzoni, and Casali cf 
Brescia. =~ 





THE SEAPES OF LEAVES?) 
AV.— Special Types in Special Environments 


FROM the previous papers ıt will be clear that degree 
Í of subordination to the stem accounts in large 
measure for the extent to which leaves vary from the 
primitive ovate-lanceolate tpe. Whére they are still so 
most subordinated, there will be a strong ‘tendency 
towards the long pcinte@ ribbon-like form, and also a 
marked inclination towards decurrence. This combina- 
tion of peculiarities is well seen in several thistles, and in 
comfrey, as also to a less extent in many epilobes and stel- 
larias. Compare Verbascum thapsus, and other mulleins. 
From these extreme cases, in which leaf fnd stem are wot 
fully differentiated from one another, one can trace several 
gradations, through square stems with sessile leaves (as 
in certain St. John’s worts) up tò merely sessile stem- 
leaves, or leaves that clasp the stem with pointed or 
rounded auricles. Wherever Hnes exist along the stem, 
they may be observed in pairs up to the point where’ a 
leaf is given off, and they are gndoubtedly surviving 
marks*of the primitive unity of stem and leaf. The same e 
may he sald of rows of hairs, like those of Stellarta media 
And of Veronica chamedrys. There can be little doubt 


* Concluded from p. 495. 4 
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that special selective causes (protection against creeping 
insects, &c.) have often come into play in preserving or 
modifying such decurrent wings, stem-lines, auricles, 
clasping stipules, and rows of hairs ; but ase whole they 
nevertheless point back distinctly to the origin of dicotyle- 
donous stems from superposition of leaves and atdnbs 
upon ene another. They are rudimentary forms of stem- 
lamina. ; 

Sessile leaves are particularly apt to be lanceolate. 
They approach nearest among dicotyledons to the mono- 
cotyledonous type, The botanist will readily fill in 
examples for himself. : 





Fic. 34.—White Deadnettle (Lane aldum) 


On the other hand, it is clear that the conditions under 
which leaves assume the orbicular and peltate types can 
only occur where there is least subordination to a central 
stem. And these conditions must have occurred for im- 
mense numbers of generations in order to overcome the 
ancestral tendency towards the lanceolate or ovate form. 
For a leaf must first pass through a cordate or reniform 
stage, like that of the coltsfoots, before it can reach an 
orbicular shape, like that of our common waterlily ; and 
even when it becomes completely circular, likethe Victoria 
regia, it may still retain a mark of junction where the 





£ Fic. 35.—Lime. 


e 
overlapping” edges have met without becoming connate. 
In the case of Victoria regia the transformation has been 
traced ‘during germination. The first leaves produced by 
the young plant are linear and submerged ; the next are 
sagittate and hastate; the later ones become rounded, 
gordaté, and orbicular; and even when they assume the 
peltate form, the line still marks the point of union. 
This sufficiently accofints for tbe rarity of perfectly.peltate 
leaves, such as those of Trof@olum, Hydrogatyle, and 
Podophyllum. Radical leaves growing on long footstalks 
will be oftenest orbicular cordate; stem-leaves on thé 
same plant may pass from ovate-cordate to ovate, lanceo- 
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late, and linear. Large cordate wadical leaves will be 
most frequently produced from perennials with richly- 
stored rootstocks. The sagittate and pointed leaves of 
Arum and Sagittaria show the farthest step attained in 
the same direction by monocotyledonous foliage, starting 
from the lihaceous forsy 

Where the stem, or, what comes practically to the same 
thing, solitary ascending branches, rise high into the air, 
especially with opposite leaves, we get a common, type 
which may be well represented by the white deadnettle 





* Fics. 36 and 37g Begenias 


1 4 C] 
(Fig. 34). Hedgerow plants with perennial stocks fre- 
quently assume this type. It reappears almost identically, 
under the very same conditions, in so distant a group as 
the true nettles ; and though it is possible that the causes 
which produce mimicry in the animal world may here 
have come somewhat into play, s® as to modify sundry 
Lamiums into the similitude of the protected Urtica, yet 
the analogy of other Labiates shows that the eircumstances 
alone have much to do with producing the resemblance. 
For a great many tall-stemmed hedgerow Labiates closely 


` 


Fic 38.—Cow-parsmip. 


approximate to the same type: fpr example, Lamium 
galeobdolon, Ballota nigra, Galeopsis tetrahit, Stachys 
stlvatica, and S. palustris. ' Compare, mutatis mutandis 
for ancestral peculiarities, the other hedgerow plants, ` 
Scrophularia nodosa and Alliaria officinalis. On the . 
other hand, notice the orbicular long-stalked lower leaves 
of the latter (especially when biennial) side bysside with 
the lower leaves of some Labiates, such as Nepeta 
glechoma. Indeed, the Labiates as a whole present an 
excellent study of local modification in an ancestral type, 





Fic. 39 Creeping leaves of ivy. 


according to habit and habitat. Take as other groups of 
this family the following: first, Afentha and Lycopus ; 
then, Salvia pratensis, Prunella, Marrubium, radical 
leaves of Ajuga reptans, and lower leaves of Nepeta 
eglechomea; finally, the typical form dwarfed in little 
prostrate retrograde types, such as Thymus serpyllum 
and Mentha pulegium. Compare these last with other 
prostrate ow dwarfed types elsewhere, like Veronica ser- 
pyllifolia, Peplis portata, Hypericum humifusum, Montia 
Jontana, and Arenaria serpyllifolia. 

As grassy types, the best familiar examples- are those 
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of the flaxes, Stellaria vraminea, Toadflax, Bastard Toad- 
flax, &c.; all of which have been largely influenced by 
monocotyledonous competition. Even a pea, Lathyrus 
nissolia, has got rid under such circumstances of its 
leaflets, and has flattened its petiole into a grass-like 
blade, Intermediate forms occut*in Southern Europe. 
The peas, indeed, are papilionaceous plants which have 
largely cast off their ancestral leaf-type, in order to avail 
themselves of new conditions. Z. aphaca has lost its 
leaflets, and flattened and enlarged its stipules so as to 
resemble simple oppd$ite leaves; and Z. Airsutus and 
pratensis have reduced the leaflets to one long almost 
° 
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© Fic 40 —Ascending leaves of ivy 


linear pair. Marshy plants have also often been forced 
into adopting grass-like forms, The great spearwort 
is a swampy buttercup, whose ancestral leaf has been 
lengthened ont into a long ribbon, with almost parallel 
ribs ; the lesser spearwort shows the same tendency to a 
less degree, still retaining ovate lower leaves, with lanceo- 
late upper ones; ands Veronica scutellata is a simular 
marshy case among the Scrophularinez. 

When the tree-like form 1s attained, or free access to 
air is otherwise gained (as by climbers), the supply of 
carbon, being practically unlimited, becomes relatively 
little important, and the supply of sunlight assumes the 





Fig, 4n--Sundew. 


“first place in the economy of the plant. Under such 
conditions, the great object must be to prevent the leaves 
from overshadowing ene another. Now this result may 
‘be obtained in a great number of ways, and we must not 
expect that every tree or shrub will solve the problem for 
itself in exactly the same fashion. It 1s enough hat the 
shape into which the ancestral form ıs finally modified 
should sufficiently answer the purpese in view. As a 
matter of fact, the suitability of the actual Porms and 
arrangements of tree-leaves to the fusctions they have to 
perform can be readily tested by observing any tree in 
bright sunshine. On the one hand, almost every leaf is in 


full illumination, no.leaf unnecessarily shading its neigh- 
bour; and on the other Sand, there is hardly any interspace 
between the Igaves, as may be seen by the fact that the 
shadow thrown by the tree as a whole 1s almost perfectly 
continuous. In short, there is no waste of chlorophyll, 
and there is no waste af sunshine. p 

Mr. Herbert Spencer has called attention to the results 
of varying exposure to light in the various parts of the 
same leaves, which often causes them to become unequally 
developed. In the limə (Fig. 35) such obliquity is normal. 
In the various Segonzas (Figs. 36 and 37) the resulting 
asymmetry is very notizeable. In the cow-parsnip (Fig. 
38) it is the leaflets of zhe same leaf which are asymme- 
trically developed, sò a3 not to overshadow one another. 
In more symmetrical leaves, there is an equal provision 
for preventing overshadowing, only here it takes the form 
of indentation of the ecge, as in the oak, or of subdivision 
into leaflets, as in the horsechestnut, In the latter case, 
indeed, the two outermost leaflets are habitually asym- 
metrical. On the wkole, however, the mass of forest 
trees in temperate climates have almost entire leaves ; 
and full exposure to sunlight is secured rather by their 
special specific arrangement at the end of the minor 
branches. Most often they are more or.less ovate, as ‘in 
the elm, beech, alder, birch, and’ poplar. Where the 








Fic. 42 —D.onza, 


leaves are divided, the separate leaflets assume the ap- 
pearance of almost entire leaves: compare the leaflet of 
the horse chestnut witk the leaf of the true chestnut; the 
leaflet of the ash with the leaf of the hornbeam; the 
leaflet of the walnut wifh the leaf of the beech ; and the 
leaflet of the mountain ash with the leaf of the black- 
thorn. In all these cases, almost idéhtical results are 
practically produced in the end by similar circumstances 
acting upon wholly unlike ogiginal types. 

Some minor typical forms exist in certain groups of 
climbers, which are worth a moment’s notice. Take as 
an example the creeping leaves of ivy. As long as this 
plant grows close to a wall or the trunk of a tree it 
assumes the well-known shape shown in Fig 39. Bute 
as soon as it branches out its flowering sprays into the 
open, acquiring a tree-uke habit, which ıt often does on 
the top of a wall, it takes a simpler and totally different 
form of leaf, as shown in Fig. 40, growmg on the same 
plant., This last type :s quite comparable to that of the 
"pomegranate. That both types admirably suit their par-° 
ticular situation can easily be seen py noting how well 
they fit in with one another without overshadowing. It 
would be dificult to point out the geometrical grounds 





for this relation, but the relation itself becomes obvious 

on watching an ivy-plant in broad sunshine. _ Moreover, 

the first or truly ivy-hke form of leaf tends to recur among 
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many plants which similarly press close to a flat surface. 
In Veronica hederafolia we get it in a weed that climbs 
over banks of earth; in Linaria cymbalazja we get it in 
a trailer hanging upon stone walls; in Campanula kede- 
racea and Ranunculus hederaceus we get it in a creeper 
along the edge of rills or over soft mud. Compare in 
each case other forms of the typical generic leaf, as seen 
in germander speedwell, toadflax, harebell, and meadow 
buttercup. 

Another special climbing type, proper to more open 
habits of twining round alien stems, is that of the com- 
mon bindweed. This, the ordinary convolvulus form, 
reappears exactly in so distant a plant as Polygonum con- 
volvulus, whose habits are exactly similar. Even among 
monocotyledons we get it closely simulated by Smilax, 
with precisely like conditions, and somewhat less closely 
by Tamus. Indeed, this form of leaf may be said to be 
almost universal among lithe twining creepers. 

The hop type belongs rather to m&ntling than to mere 
twining climbers. It reappears "under identical condi- 
tions in the vine, and less closely in true ebryony. More 
subdivided into leaflets, it produces the Virginia creeper, 
and many forms of clematis, 

Among ground plants, it is only possible very briefly to 
refer to the succulent types which abound in dry situa- 
tions. A regular gradation may here be traced from 
rich forms with rather thin, flat, ovate leaves, growing in 
favourable situations, like Sedum telephium, through 
dwarfish forms, with oblong leaves, like Sedum album, to 
forms with knobby, globular leaves, growing in very dry 
spots, like Sedum anglicum. Where the stem becomes 
very succulent, the leaves may be dwarfed out of exist- 
ence altogether, or reduced to prickles, as in those dry 
desert plants, the cactuses. Compare some tropical 
Euphorbias. Miscellaneous examples of these dry types 
are also found among Mesembryanthemums and other 
Ficoideæ, natives of hot, sandy plains in South Africa. 
The succulence here acts as a reservoir for water. 
Special precautions are taken against evaporation. We 
see the first symptoms of such a habit in some English 
dry-soil saxifrages. 

Proximity to the sea, whether the plant grows in sand 
or mud, also tends to produce succulence. This effect is 
seen casually in many seaside weeds, and habitually in 
such cases as samphire, /yula crithmoides, Spergularia 
rubra, Cakile maritima, and common scurvy-grass. Sueda 
maritima 1s in this group the exact analogue of Sedum 
anglicum, while Salicornia is similarly the analogue of the 
leafless cactuses. Compare also Sadsola kali. There is 
a somewhat similar tendency to fleshiness in certain 
freshwater weeds of moist spots, such as Chrysospleniunt, 
and many saxifrages. 

In such a brief sketch as the present it is impossible to 
do more than allude in passing to sundry more special 
developments ofgleaves, foy protective or other purposes. 
One development of this character is seen in the growth 
of prickly tips (Agave, Aloe, Salsola, Juncus acutus, Bro- 


melia pinguin), or of prickly ¢dges (thistles, Carina, holly, - 


Stratiotes, Dipsacus, Rubia peregrina). Such prickles 
may be purely defensive, or they may assist the plant in 
clambering (Sve/late, Suulax, hop). Again, the leaf as 
a whole maybe reduced to a prickle, as in gorse, where 
the very Young seedling has trefoil leaves like its allies: 
but these give way gradually to entire lanceolate blades, 
and finally to mere thornlike spines. Another very 
different development is that of the insect-eating plants, 
which grow in very boggy spots, and so require animal 
matter not yielded them by the roots. Our English suns 
dew (Fig. 41) is an example of the first step in such a 
process; essentially its leaves belong to the oboyate tufted 
or rosetted type represented by the daisy, only a little 
exaggerated; but they have been specialised for the 
insect-eating function by the evolution of the little glan- 
dular hairs. Even simpler is the type of the butterwort, 
+ 
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which belongs to the same foli&r class as the London 
Pride, Draba aizbides, Samolus Valerandi, Sempervivum 
tectorum, &c., but with the edges folded over so as to 
inclose its insect prey. From these simple forms we 
progress at last to highly specialised types like Diong@a 
(Fig. 42), Sarracenta, Darlingtonia, Nepenthes, and 
Cephalotus. Once more, the connate form in opposite 
leaves (Dipsacus, Chiora) or the perfoliate in alternate 
ones (Bupleurum) may be due, as has been suggested,'to 
the facilities these arrangements afford for storing a little 
reservoir of water, which acts a# a moa? to protect the 
flowers from climbingeants. But such minor selective 
actions are too numgrous and too diversified to be 
noticed in full here; it must suffice to point out the 
general principles upon which the forms of leaves usually 
depend, leaving the reader to fill in the details in every 
case from his own special observations. 


> GRANT ALLEN 





FOSSIL ALGÆ! 


THRE publication or Saporta and Marton’s “ Evolution 

of the Cryptogams” (see NATURE, vol. xxiv. p. 75, 
558) has been followed by a work in which Dr, Nathorst 
has endeavoured to prove thatenearly the whole of the 
supposed fossil marine Algee, especially from the older 
rocks, are either tracks of Invertebrata owwere produced 
by mechanical agency. “ Floridese, Ļaminarieæ, Chon- 
driteze, Alectoruridese, Arthrophyceze, Bilobites, and other 
alge ; comprising among them forms curious and remark- 
able by the regularity of their branching thallus, their 
phyllome with raised periphery and striated surface; all 
had disappeared as if by enchantment, and in their place 
there remained but tracks of Invertebrata, moving upon 
the ooze, swimming or creeping,and impressing the ex- 
tremities of their tentaculary palpæ around them, or of 
larvee gliding through the slimy mud.” When these are 
insufficient, the movement of water acting on inert bodies, 
or waving tufts of sea-weed, are appealed to, for no fossil 
imprint either sunk or in relief, unless preserving car- 
bonaceous matter, is admitted in Dr. Nathorst’s hypo- 
thesis to have ever been a plant. This view is ener- 
getically combated by Saporta in¢he present work, The 
issue however does not very materially affect either the 
general theory of plant-evolution, as traced by Saporta 
and Marion, since this relies but little upon the evidence 
of doubtful fossil algæ, or the succession of marine alge: in 
time, which seems to have been probably Laminariez, 
Fucaceæ, and Floridee. The main point èn dispute is 
whether the supposed primordial alge, Eophyton and 
Bilobites, are of vegetable or of other origin. There are 
numerous a prior reasons for supposing plant life to 
have existed ın palzozoic seas, and the complexity of life 
seen in even the older rocks renders their presence almost 
a necessity. The question is whether certain impressions 
which are abundant in Silurian rocks reproduce some of 
these forms, or whether we are still without indications 
of the primzeval algee. 

Dr. Nathorst appears to rely very greatly upon the fact 
that many of*these supposed sea-weeds are marked in 
relief upon the under-sides of slabs, proving, as he sup- 
poses, that they are the filling-in of furrows, and also 
upon the very general disappearance of all trace of car- 
bon, In denying the plant-origin of certain :mpressions 
lately described as alge by Pro& Walter Keeping in the 
Geological Magazine, he lays particular stress on the 
former hypothesis. Saporta however devotes two or 
three pages to clearing up this, as he believes, mis- 
conception, The fact that very unmistakable impressions 
of even terrestrial plants do occur in this condition, is 
known t@ most collectors of them, and is explained by 
the author as follews:—A plant-stem of sufficient sub- 


1 « À propos des Algues Fossiles.” Le Marquis de Saporta. (Paris. G. 
Masson, 1882.) 
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stance to resist pressure, but destined in the long run to 
decompose, would, if resting on the sega-bottom, become 
covered with sand or silt, if such deposit were taking 
place. (a.) As the weight increaSed above, its under- 
surface would become pressed into the bed upon which it 
chanced to be resting. (4) As it decomposed, infiltrated 
sediment would replace the organic matter (c.), until 
finally the decomposition being complete, the sediment 
from above entirely fills in the space, leaving on the 
under-surface a reproduction in semi-relief of the decayed 
organism, whie the upper part is merged in the sand. 




















(d.) Instanceg of this form of fossilisation are by no 
means rare, but cases in which all carbonaceous matter 
has disappeared‘from vegetable impressions are still more 
common, especially with sea-weeds, which, as M. Grand 
’Eury has remarked, decompose into a semi-fluid gela- 
tinous matter when imbedded in mud. Nor does the 
destruction of carbon cease when the mass they are 
buried in becomes consolidated, for percolating water 
brings oxygen to them, which slowly destroys every 
remaining vestige of ofganic matter. 

The author is careful in the present work only to select 
specimens for illustration about which little or no reason- 
able doubt can exist. Commencing with impressions 
from the Tertiaries of almost existing species of sea-weed, 
he compares these with the more doubtful secondary Chon- 
drites. The Chondrites of the Flysch, strongly impregnated 
as they are with carbonaceous matter, are admitted on all 
hands to be Alga, and the author asks how the same 
origin can be denied to casts of specifically identical 
Chondrites of the Cretaceous, and so on to the Liassic 
forms. The algous nature of most of those selected for 
illustration 1s indeed so obvious that no shadow of doubt 
respecting them can exist. The gigantic Liassic Lami- 
narias with reticulated structure are more problematic, 
but it seems at least highly improbable that any move- 
ments of invertebrata could have produced such markings. 
The Alectoruridz, an extinct group of algæ which existed 
from the Silurian into the Tertiaries, and their equally 
extinct ally Glossophycus, whose vegetable nature is 
even more apparent, may challenge reasonable criticism 
on account of their divergence from recent algze. While 
the algous nature of these, and many other types, is main- 
tained, the author does not hesitate to acknowledge that 
many forms which it was previously considered might be 
alge, are probably tracks of invertebratés. He simply 
holds that Dr. Nathorst’s generalisations are far too 
sweeping, and in many cases utterly against the evidence, 
The true nature of Bilobites, however, is still open to some 
question. They are always preserved in semi-relief, a pro- 
cess explained above, but the arguments, while abundantly 
proving that they cannot be due to tracks of invertebrates, 
fall short of absolute proof that they must be Algæ, and 
can be nothing else. In like manner the Eophytof of the 
Lower Cambrian, alleged by Nathorsf to be furrows made 
by moving sea-weed on a muddy bottom, is almpst proved 
by its occasionally cylindrical form apd interlacing frag- 
ments, and wholly confined as it is to this most ancient 
formation, to be something more than mere scratches 








upon ooze, however produced, yet the evidence‘does not 
prove conclusively thet ıt is a plant. The discussion has 
at least produced two most valuable works, the one serving 
to show how®even the most accomplished paleophytolo- 
gists may be deceived ın dealing with so perilous a subject 
as fossil algze, and the other proving that in spite of pume- 
rous errors, there is a considerable basis of truth in even 
the most speculative branch of their science. J. S, G. 





NOTES 


WITH reference to the scheme of the Grocers’ Company for 
the encouragement of sanitary research, at,is stated that so far as 
the administration of the scheme will involve scientific considera- 
tions, the Court proposes to act with the advice of a committee of 
eminent scientific men, aad the following gentlemen have con- 
sented to form the first committee :—Messrs. John Simon, C.B., 
F.R.S., John Tyndal, F.R.S., John Burdon Sanderson, M.D., 
F.R.S., and George Buchanan, M.D., F.R.S. 


A PRIVATE test took pace on Monday of a telephone between 
New York and Chicago, a distance of 1000 miles, and the result 
was a complete success. Previously the longest distance over 
which a telephonic message had been sent was 700 miles, 


“| between New York and Cleveland. The present result is not 


due solely to the telephone, although that possesses some 
novelty, but ıs mainly due to a novelty in the conductor, This 
consisted, it is stated, of a steel wire core, copper plated, the 
electrical resistance of which to Chicago was only 1522 ohms, 
This new achievement is regarded as marking a new era in the 
development of telephonic communication, 


AFTER assuming threatening proportions, the eruption of 
Mount Etna has almost subsided. Eleven new fissures had 
opened on the side of the mountain, giving out smoke, scoriæ, 
and showers of small stones, accompanied by a rumbling sound, 
and a trembling of the earth. Strong shocks of earthquake 
were felt at various parts of the surrounding country, and 
crevices were formed in the earth, A telegram from Prof. 
Silvestri, dated the 25th, states that the eruption is without, 
importance and seems ceasing. Later news on Monday night 
states that there is still cause for some uneasiness in respect to 
Etna. The lava has no: flowed, but has formed a new cone. 
On Monday strong shocks of earthquake were felt at Pedara, 
and slight-ones at Catania, The site of the present eruption is 
further down the mountain than any previous eruption in modern 
times, and it is the first eruption which has occurred on the 
southern side of the mountain for more than a century. 


WE regret to record the loss to science of a gifted and ener- 
getic young worker through a gun accident. A telegram from 
Hong Kong informs us thet Mr. Frank Hatton, mineralogist and 
scientific explorer for the Britisle North Bé&rpeo Company was 
killed by the accidental discharge of his gun while hunting in the 
jungle. The deceased gentlgnan was the only son of Mr. 
Joseph Hatton, and gave promise of a brilliant and useful scien- 
tific career. He was a student of the Royal School of Mines, 
South Kensington, where he distinguished himself by the extra- 
ordinary rapidity and accaracy with which he worked through, 
the course of studies in that imstitution. He was especially dis- 
tinguished in the Chemice] Section, in which he made and pub- 
lished some valuable researches on Bacteria, &c., for which he 
obtained the Frankland prize of the Institute of Chemistry, 
entitling him to the degree of Associate. Mr. Hatton had great 
‘linguistic aptitude, and chis, with a considerable amount of 
natural tact, contributed much to his success in dealing with the 
natives of Borneo during his exploring expeditions for the 
Company. uring the last eighteen months he has explored 
the greater part of the Company’s dominion, an area about as 
large as France, without Josing a man, and in regions in which 
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in many cases he was the only individual able to speak the 
Malay and Dusun dialects. A large number of scientific ob- 
servations and notes on climate, geology, &c., of Borneo made 
during these expeditions will probably be published. Mr. 
Hatton, who had scarcely attained his twenty-second year at the 
time of his death, was a Fellow of the Chemical Societies of 
London and Berlin and of the Asiatic Society. 


THE Gothenburg Museum will be represented at the coming 
Fisheries Exhibition by a magnificent selection of exhibits from 
its Zoological Section, the expenses of which will be borne by 
Dr. Oscar Dickson, This collection will be selected, arranged, 
and taken ‘care of to London by Dr. A. H. Malm of that 
Museum, The collection will consist of the choicest gems of 
the Museum, among which are five rare species of whales, and 
the ichthyological fauna of the province of Bohus, as well as 
the well-known collection of herrings of various kinds and from 
different countries belonging to the Mustum. There will also 
be sent a collection of skeletons of the fishes and birds compris- 
ing the fauna of Southern Sweden. The entire selection made 
by Dr. Malm is remarkable for its scientific accuracy, as well as 
finish. He will also show privately a splendid collection of 
Mollusca from the Cattegat. 


THE Commission, consisting of Baron Nordenskjold, Consul 
Elfwing, and Prof. Gyldén, which the Royal Swedish Geo- 
graphical Society had appointed to report an the question of an 
international meridian and a common time, has come to the 
conclusion that ıt would undoubtedly be a matter of great diffi- 
culty to decide as to the former on account of national jealousies, 
but it has offered a solution of the latter question which 1s 
worthy of notice, Ifthe Greenwich meridian is fixed on as the 
common one, it would strike a point 180° from Greenwich, east 
of New Zealand, and if another circle is drawn 90° from Green- 
wich, its western.half would nearly touch New Orleans, and its 
eastern a point a few minutes east of Calcutta, This system 
would furnish four cardinal times, viz. one European, one 
American, one Asiatic, and one Oceanie, As it would however 

« be necessary to find several mean times for Europe, Prof. Gyldén 
proposes that twelve mendians be drawn from Greenwich, 
which he numbers at intervals of 24°, which will make the time 
of the places fallmg under each differ from those under the 
nearest meridian by ro minutes of actual time. These meridians 
as numbered would either touch the places mentioned below, or 
fall so near them that the actual difference would be of no 
consequence, The difference of time from Iom, is however 
shown in the parentheses: No. 1. Paris (40s.); No. 2, Utrecht 
and Marseilles (1m. 29s.); No. 3, Bern (£6s.) and Turin (42s.) ; 
No. 4, Hamburg (6s.), Altona (14s.), Gottingen (14s.), and 
Christiania (2m,); No. 5, Rome (50s.), Leipzig (26s,), and 
Copenhagen (203.) a No. 6, Sweden (15s. from common mean 
time); No. 7, Brieg (Prussia); No. 8, Konigsberg (2m.) ; 
No. 9, Abo (1m.) and Mistra (Greece) (§s.); No. 11, no place 
of importance; No. 12, St. Pefersburg (Im. 148.) and Kiev. 
Further east it is not suggested to carry ‘the system. Should the 
various European countries decide on adopting the mean time 
of the nearest meridian they might be arranged as follows :— 
No. 1 for France; No. 2 for Holland and Belgium ; No. 3 for 
Switzerland ; No. 4 for Norway and Western Germany; No, 5 
for Denmark, Central Germany, and Italy; No. 6 for Sweden 
and Austra; No. 7 for Eastern Germany ; No. 8 for Hungary; 
No. 9 for Poland and Gregce ; No. 10 for Finland, Roumania, 


eand Bulgaria ; No. 11 for Turkey; No. 12 for Eastern Russia. e 


West of Greenwich No. 1 would serve for Spain, and No. 3 
for Portugal. By this system Prof. Gyldén thinkse it would 
be a simple matter for every one to remember that the differ- 
Gace between two meridians, as, for instance, between London 
and Paris, was exactly 10 minutes, Prof, Gyldén also suggests 
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that, for the convenience of travelleys and others, all pu se 
clocks should be provided with. coloured rings showing the 
differences of time between the various meridians. 


THIS winter, at a large number of private and official soirées in 
Paris, the electric light has been used from storage batteries in a 
very simple manner. The accumulators ave carried in a vehicle 
which is stationed in front of the house, and electric wires are 
conducted into the building through the windows. Incandescent 
lamps are placed in the ordinary candelabras, and the fitting of 
the most complex lighting is an affair af a very few hours. 


THE new Elphinstone s Vincent dynamo machiné was shown 
the other evening to a large party of visitors at Messrs, Unwin’s 
printing offices; 411 Swan incandescent lights of twenty candle- 
power being well sustained by an engine of not, at all Igrge 
dimensions. The exhibition seems to show that the Elphinstone- 
Vincent machine ig its present form of maturity is one of con- 
siderable merit. Its most notab% featurg is that the arma.ure 
works between both external and internal magnets, that the 
saddles of wire of which the armature ıs forgaed constitute a 
very simple construction, that there is close proximity in the 
working parts to the magnets, and that, all the parts of the 
machine being duplicated, taking to gieges and repairing can be 
most readily effected. 


Tue Commissioners on Technical Edueation*-Mr. Woodall, 
M.P., Mr. Samuelson, M.P., Mr. Wyer Smit} and Mr, Magaus, 
with Mr. Redgrave, secretary-—-paid a flying visit to Edinburgh 
last week, They visited, we understand, the Watt Institute— 
where they were received by Prof, Fleeming Jenkin and Lord 
Shand, to whom they expressed themselves highly satisfied with 
the tutional and other arrangements .of the Institute—the 
Museum of Science and Art, and Hewbot’s Hospital. One half 
of them afterwards mspected the Merchant Company’s Schools, 
and the other half several of the Board Schools, 


THE Surveying Expedition, under the direction of M. de 
Lesseps, has left Hamma, Tumis, and visited the mouth of the 
Oued Melah, which 1s to form the outlet of the projected Inland 
Sea Canal. It is declared that the result of the investigations 
shows that the cuttmg of the earth maf be accomplished without 
difficulty. 


M. Cocusry, the Minister of Postal Telegraphy, presided over 
the first monthly dinner of French Electricians, which is to take 
place on the aust of every month, at the Café Durand. English 
electricians wishing to join should communicate with the director 
of L Électricité, 16, Rue du Croissant, Paris, The president of 
the meeting for April 21 will be M. Berger, ex-director of the 
Electrical Exhibition of 1881. ` 


A TELEGRAM from Copenhagen states that ‘ volcanic ashes ” 
håve fallen in the neighbourhood of Trondhjem, Norway, and 
that a serious eruption of Mount Hecla is therefore supposed to 
have taken place. If these # ashes” are the dust referred to in 
our note last week (p. 496), then they are not of a volcanic 
character, according to the examination of Dr. H. Reusch of 
Christiania University. On this subject a Glasgow correspondent 
writes +—‘‘ My son, who is a passenger by the P. and O, steamer 
Deccan to the East, writes oa February 27, when the steamer was 
in the Red Sea: ‘ Nothing of note occurred till evening, when 
G. and myself determined to sleep*on deck, on account of 
the heat. We accordingly did so, and retired to our bunks 
about 4,a.m.... During our sleep on deck we were much 
annoyed by a quantity of small particles of dust which covered 
our faces, pillows, &c and indeed was spread all around. .. . 
Iam convirteed it must have been a shower of lava dust, which, 
it is well known, is dften carried hundred» of miles from the 
crater where it has origin. The dast was of hard particles, I 
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am convinced that lava dast ıt was, but can get no one to coin- 
cide with my opinion.’ ` Can this be a rel&tion to the Norway 
dust? Isee your Norway note says theswind blew strohgly from’ 
north-north-west, which would bear towards the Red Sea.” 


M. Napoli, electrician.to the Frgach Great Eastern Rail- 
way, has published in the Aeronaut an article showing that elec- 
tricity supplies a less ponderous motive power than steam for 
propelling balloons, He supposes that 3230 grammes of ma- 
terial is enough to generate, by means of Bunsen elements, an 
electric current ‘able to give with a Gramme machine of a con- 
venient construction one horse-powef working during an hour. 


ON the evening of February 28, at 8'40 p.m., two travellers 
sledging over the Lesjd, a remoteelake in Varmland, ın Sweden, 
sawa meteor, of remarkable size and lustre fall about a mile off. 
Their backs were turned at the time of its appearance, but its 
luminosity was so strong that the whole country round was illu- 
minated, and when they turne@ its brilliancy blinded them for a 
few seconds. Its track was marked by a vivid band, to the eye 
one foot broad aud three yards long, of a yellowish colour. The 
meteor, after about five seconds, burst with a shower of sparks 
of the same colour before striking the earth, The night was 
perfectly clear. 


Tue Swedish Chamber of Agriculture has granted a Mr. A, 
Carlsson 5o/ for the practical study of English agriculture 
during the coming*eason. 


Iv is undoubted that Gramme was the first to construct a 
dynano-electiic machine with continuous induction, using (inde- 
pendently of Pacinotti) a ring-armature similar to Pacinotti’s 
ring. But regarding the question, who it was that first produced 
contmuous dynamo electric currents, and so was the first to 
combine experimentally the principles of Siemens and Pacinotti, 
Prof. von Waltenhofen offers proof (Wied. Ann. No. 2) that 
this priority belongs to Prof. Pfaundler of Innsbruck. In 1867 
Herr Kravogl of Innsbruck showed his electromagnetic motor at 
the Paris Exhibition; this consists of coils forming a hollow 
ring which rotates round a horizontal axis, while it incloses a 
bent cylindrical rod tending by weight to take the lowest position, 
but kept suspended in a @ertain raised position by currents in the 
coils, whereby also the ring is rotated, .In a letter on this 
machine in 1867 Prof. Pfaundler proposed to apply Siemens’s 
principle to it, and get electric currents from mechanical work 
of rotation (the battery being included at first with a shunt, then 
quite excluded). This he tried and effected about three years 
later, as a letter dated February 11, 1870, records. Thus 
Pfaundler seems to have produced continuous dynamo-electric 
currents before Gramme, and to have indicated the possibility of 
getting such currents from the Kravogl ring machine in the same 
year (1867) as Siemens’s invention of dynamo-electric machines 
acquired publicity. . 


Tue Commitee of the Annonay Montgolfier celebration have 
aleady collected 60,000 franc», and subscriptions are pouring in, 
They have decided upon the publication of a special organ, of 
which the first number will be issued in a fewedays. The cele- 
bration will consist in the erection of a statue to the two 
brothers, several ascents, the sending up of a Montgolfier similar 
to the original one, and a cavalcade 1epresenting the provincial 
officials, who wi'nessed the proceedings on June 5, 1783. 


Ir seems to result from recent researches by A. W, Pehl, 
brought before the Russian Chemical Society, that the poisonous 
action of the ergot, the bad effects of which are so often gvitnessed 
in Russia, is due to putrefaction poisons called ptomaines, which 
appeat during the decomposition of thé albamingds in flour. 
The ergot, that ıs the sclerotrum of the small mushroom, C/avi- 
ceps purpurea, has energetic peptic qualities and thus would 
directly contribute to the formation of ptomames in the flour. 





We have received the _ast number of the Caucasian Zevestza, 
which appeared at Tiflis on February 24. It contains 
several interesting papers; M, Stebnitzky contributes a paper- 
on the measurements by Parrot, in 1829, of the seconds pendu- 
lum 8n the Great Ararat, and, introducing all necessary correc- 
tions for rendering them comparable with recent measurements, 
he arrives at the result that the length of the pendulum at the 
monastery of St. Jacob cn the Ararat is 440°1613 Paris lines. 
The anomaly would be thus equal to 7'7 swings per day, and 
corresponds to an elevat:on of geoide on the normal spheroid 
of 855 metres, Compared with Tiflis (1343 metres), this- 
diminution of gravity would pomt out the existence of great 
cavities inthe Ararat, We notice also a paper on the changes 
of height of the level of the Caspian Sea, by M. Filipoff;. 
measurements of heights in the villayet of Trapezunt; comple- 
mentary notes to the formerly-published anthropological 
measurements, by M. Erxert ; and a summary of the first part 
of M. V. Miller’s researches on the Osetian language. In the 
bibliographical part we find an interesting sketch of the climate 
of the Caucasus, on the ground of the meteorological observations 
published by Dr. H. WiM in his work, ‘Die Temperatur-Ver-- 
haltnisse des Russichen Eeichs,” and a report, by M, Zagursky, 
on Baron Uslav’s posthumous work on the Tabasatan language ; 
it is a serious work, contzining a very elaborate grammar of the 
language, a list of words, and a chestomathy. The same- 
fascicule contains the necrologies of Dr, Land and Count Sol- 
logoub, and a variety of notes. In the appendix we find a 
translation of Mr, Palgreve’s reports on Anatolia and Lazistan, 
which are considered as the more reliable with regard to 
population, 


A SERIES of shocks, lasting several seconds, believed at pre-- 
sent to be due to earthquake, were felt at Amstedam at 5 a m. 
on March 17, The movement was ın a vertical direction, and 
caused mirrors and otker pendent articles of furniture to 
oscillate. 


Tue additions to the Zoological Society's Gardens during the 
past week include a Common Wigeon (Mareca penelope 8), e 
British, presented by Lieut.-Col. C. Birch Reynordson ; three 
Sirens (Siren lacertina) from South Carolina, presented by Mr. 
G. E. Manigault; six Common Squirrels (Sciurus vulgaris), 
British, a Lemur (Zemur — ) from Madagascar, two Robben 
Island Snakes (Coroneda phocarum) from Robben Island, 
South Africa, purchased; a Gayal (Bibos frontalis), born in. 
the Gardens. 


OUR ASTRONOMICAL COLUMN 


THE Comet 1883 a—From elements calculated by Dr.. 
Hepperger of Vienna upon obsewations extending from Feb. 24. 
to March 4, the following ephemeris for mħidnight at Berlin 


results :— 
RA @ Decl Distance from 
hom s. R ‘ arth, un 
March 30 ... 3 29 24 ... +2£ 49°2 ... I'497 .. 1'073 
„ 31 e 33359.. 21 195 
April 1... 3 38 25 20 50'3 ... 1'536 .. I'098 
2. 3 42 4e 20 21'4 La é 
3» 3 46 55 19 52°9 1'576 . L124 
4 e 3 50 5& 19 24°8 
Bue 3 54 55 18 570 ... I'6I6 ... I'IṢO 
6..3 5846 .. 18296 , 
Yue G 232 . IB 2°77... 1657 0. 1077 
8.4.4 613... 17 362 z 
9..4 948 .. +17 Iota... 1°698... I'204 


The ascending node of this comet fall at a radius-vector of 
about 2°36 im the region of the minor planets, the descending- 
node at a radius-vector of 1°12, or o°r4 outside the earth’s path ;. 
bat, for the comet to passat its‘least distance from-our-globe;' the: 
perihelion passage must ceeur about November 16. 
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THE MINOR PLANET No. 228.—The nearest approach to the 
earth’s orbit made by any one of the 232 small planets so far 
known appears to occur in the case of No, 228, discovered by 
Herr Palsa at Vienna on August 19, 1882. Athe perthelion 
point this planet may be distant from us only 0°662 of our mean 
distance from the stm, and on this account would prove a 
favourgble object for a determination of solar parallax, But 
unfortunately the brightness of the planet at discovery was only 
12°5m., though the mean anomaly was then 14°, or the perihelion 
passage took place five days subsequently, Hence it 1s very 
questionable if such an object could be utilised for the purpose, 
No. 132, Zthra, has the smallest perihelion distance (16038), 
but in consequence of the large angle between the lines of nodes 
and ap-ides, and an mclination of nearly 25°, this planet 1s much 
further from the earth’s track at perihelion than No. 228, 
Andromache, No. 175, recedes furthest from the sun, the distance 
at aphelion being 4°7234, or within 0°48 of the mean distance of 
Jupiter. 


BINARY STARS.—According” to Dr. Doberck’s orbit of y 
Coronz Borealis, this very difficult object should now be 
measurable with our larger instruments For 1883's the calcu- 
lated. position is 123°, and the distance 0°34. This object was 
single, with the great refractor at Washington,*from 1875 to 
1879, In June, 1881, it-was pronounced round, or doubtfully 
elongated, by Mr. Burnham, who remarks, ‘‘It has been appar- 
ently single with all apertures since about 1871.” Doberck’s 
period of revolution 1s 954 years: periastron passage, 1843°7, 

The following calculated angles and distances of several other 
binaries may serve for comparison with observations :— 


Epoch. Star. Position, Distance. Paes 
1882°5 .. 1 Cassiopeize 163°3 5°52 ... Doberck. 
3 » I6r8 o 5'38 ... Duner, 
1882'5 ... & Bootis 2689 .. 3°56 .. Doberck, 
1883'5 ... +3 2676 .. 3°20 2. yy 
1882'5 w Leonis 8655 .. obo ... i 
18835 ... 35 m 882 n O61 .. 9 
1882°5 ... n Coronæ Bor... 1409 ... O51. Pes 
1882'5 ... Ç Herculis O59 ae E43 ws Ff 
1882°5 .. u? Herculis  ... 2973 . o'88 .. ss 
1882 5 ... yoOphiuchi .., 63°5 ... 2°98 ... Tisserand. 





ELECTRICAL TRANSMISSION OF FORCE 
i: AND STORAGE OF POWER! 


R. SIEMENS, in opening the discourse, reverted to the 
object the Council had m view in organising these occa- 
sional lectures, which were not to be lectures upon general 
topics, but the outcome of such special study and practical 
experience as Members of the Institution had exceptional oppor- 
tunities of acquiring in the course of their professional occupa- 
tion, The subject to be dealt with during the present session 
was that of electricity. Already telegraphy had been brought 
forward by Mr, W. H. Preece, and telephonic communication 
by Sir Frederick Bramwell. 

Thus far electricity had been intsoduced as the swift and 
subtle agency by which signals were produced either by mecha- 
nical means or by thg human voice, and flashed almost mstan- 
taneously to distances which were limited, with regard to the 
former, by restrictions imposed by the globe. To Dr. Siemens 
had been assigned the task of intreducing to their notice electric 
energy in a different aspect. Although still giving evidence of 
swiftness and precision, the effects he should dwell upon were 


.no longer such as could be perceived only through the most 


delicate instruments human ingenuity could contrive, but were 
capable of nyallng the steam engine, compressed air, and the 
Hydraulic accumulator, 1n the accomplishment of actual work. 

In the early attempts at magneto-electric machines, it was 
shown that, so long as their effect depended upon the oxtdation 
of zinc in a battery, no commercially useful results could have 
been anticipitated. ‘The thermo-battery, the discovery of Seebeck 
in 1822, was alluded to afa means of cmverting heat into 
electri energy in the most direct manner; but this conversion 
could not be an entire gne, because the second Jaw of thermo- 
dynamics, which prevented the realisation as mechanidal force 
of more than one-seventh part of the heat energy "produced in 

"3 Abstract of lecture given at the Institution of Civil Engineers ol 


March 15 by Dr. C. William Siemens, F.R S., M.Inst C E, Revised by 
the author. 








combustion under the boiler, applied equally to the thermo- 
electric battery, in which the heat, conducted from the hot points 
of juncture to the cold, constituted a formidable loss, The electro- 
motive force of each thermo-electric element did not exceéd 
0'036 of a volt, and r800 elements were therefore necessary to 
work an incandescence-lamp. 

A most useful application of the thermoelectric battery for 
measuring radiant heat, the thermopile, was exhibited. By 
means of an ingenious modification of the electrical pyrometer, 
named the Bolometer, valuable researches in measuring solar 
radiations had been made by Prof, Langley. 

Faraday’s great discovery of magmeto-induction was next 
noticed, and the original ingtrument by which he had elicited 
the first electric spark before the members of the Royal Institu- 
tion in 1831, was showif in operation. It was proved that 
although the individual current produced by magneto-induction 
was exceedingly small and momentary in action, it was capable 
of unlimited multiplication by mechanical arrangements of a 
simple kind, and that by such multiplication, the powerful 
effects of the dynamp-machine of the present day were built up. 
One of the means for accomplishing such multiphcation was the 
Siemens armature of 1856. Another step of importance was 
that involved in the Pacinnoti ring, known in its practical appli- 
cation as the machine of Gramme, A third step, that of the 
self-exciting principle, was first communicated by Dr. Werne: 
Siemens to the Berlin Academy, on January 17, 1867, and by 
the lecturer to the Royal Society on the 4th of the following 
month. This was read on February 14, when the late Sir 
Charles Wheatstone also brought forward a paper embodying 
the same principle. The lecturer’s machine which was then 
exhibited, and which might be looked uponeas the first of its 
kind, was shown in operation; it had done useful work for 
many years as a means of exciting steel magnets. A suggestion, 
contained in Sir Charles Wheatstone’s paper, that “fa very re- 
markable increase of all the effects, accompanied by a diminu- 
tion in the resistance of the machine, 1s observed when a cross 
wire is placed so as to divert a great portion of the current from 
the electro-magnet,” had led the lecturer to an investigation read 
before the Royal Society on March 4, 1880, ın which it was 
shown that by augmenting the resistance upon the electro-mag- 
nets a hundredfold, valuable effects conld be realised, as illus- 
trated graphically by means of a diagram. The most important 
of these results consisted in this, that the electromotive force 
produced in a ‘‘shunt-wound machine,” as it was called, in- 
creased with the external resistance, whereby the great fluctua- 
tions formerly inseparable from electric-are lighting could be 
obviated, and that, by the double means of exciting the electro- 
magnets, still greater uniformity of current was attamable. 

The conditions upon which the working of a well-conceived 
dynamo-machine must depend were next alluded to, and it was 
demonstrated that when losses by unnecessary wire-resistance, 
by Foucault-currents, and by induced currents in the rotating 
armature were avoided, as much as 90 per cent., or even more, 
of the power communicated to the machine were reafised in the 
form of electric energy, and that vice versd the reconversion of 
electric into mechanical energy could be accomplished with 
similarly small Joss. Thus, by means of two machines at a 
moderate distance apart, nearly 80 per cent. of the power 
imparted to the one machine could be again yielded in the 
mechanical form by the second, leaving out of consideration 
frictional losses, which latter need not be great, considering that 
a dynamo-machine had only one moving part well balanced, and 
was acted upon along its entire circumference by propelling 
force. Jacobi had proved many years ago that the maximum 
efficiency of a magneto-electric engine was obtained when 

s e w 
E Ww * $ 
which law had been frequently construed by Verget (‘ Théorie 
Mécanique de la Chaleur”) and others to mean that one-half 
was the maximum theoretical efficiency obtainable in electric 
transmission of power, and that one-Ralf of the current must 
be necessarily wasted or turned into heat. The lecturer could 
never be reconciled to a law necessitating such a waste of energy, 
eand had maintained, without disputing the accuracy of Jacobi’s 
law, that it had reference really to the condition of maximum 
work accomplished with a given machine, whereas its efficiency 
must be govesned by the equation 
w 


From this it followed that ihe maximum yield was obtained 
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when two dynamo-machgnes (of similar construction) rotated 
nearly at the same speed, but that under ghese conditions the 
amount of force transmitted was a minimum. Practically the 
best condition of working consisted if giving to the primary 
machine such proportions as to produce a current of the same 
magnitude, but of 50 per cent. greater electromotive force than 
the secondary ; by adopting such an*drrangement, as much as 
50 per cent. of the power imparted to the primary could be 
practically received from the secondary machine at a distance 
of several miles., Prof. Silvanus Thompson, in his recent Cantor 
Lectures, had shown an ingenious graphical method of proving 
these importantefundamegtal laws. 

The possibility of transmitting power electrically was so obvious 
that suggestions to that effect had been frequently made since the 
days of Volta, by Ritchie, Jacobi, Menry, Page. Hjorth, and 
others ; but it was only in recent years that such transmission 
had been rendered practically fea¥ible. 

Jest six yaars ago, when delivering his pre-idential address to 
the Iron and Steel Institute, the lecturer had ventured to suggest 
that ‘‘ time will probably reveal to us effectug] means of carrying 
power to great distances, butgl cannot refrain from alluding to 
one which is, in my opinion, worthy of consideration, namely, 
the electrical conductor. Suppose water-power to be employed 
to give motion tê a dynamo-electrical machine, a very powerful 
electrical current will be the re-ult, which may be carried to a 
great distance, through a large metallic conductor, and then be 
made to impart motion to electro-magnetic engines, to ignite the 
carbon points of electtic*lamps, or to effect the separation of 
metals from their combinations. A copper rod 3 inches 
in diameter weuld be capable of transmitting Icoo h.p. a 
distance of say 39 miles, an amount sufficient to supply one 
quarter of a million candle-power, which would suffice to 
illuminate a moderately-sized town.” This suggestion had been 
much criticised at the time, when it was still thought that elec- 
tricity-was incapable of being massed so as to deal with many 
horse power of effect, and the size of conductor he had proposed 
was also considered wholly inadequate. It would be interestin 
to test this early calculation by recent experience, Mr. Marce 
Deprez had, it was well Rnown, lately succeeded in transmitting 
as much as 3 h.p. to a distance of 4o kilometres (25 miles) 
through a pair of ordinary telegraph wires of 4 mm. diameter, 
The results so obtained had been carefully noted by Mr. Tresca, 
and had been communicated a fortnight ago to the French 
Academy of Sciences. Taking the relative conductivity of iron 
wire employed by Deprez, and the 3-inch rod proposed by the 
lecturer, the amount of power that could be transmitted through 
the latter would be about 4000 h.p. But Deprez had employed 
a motor-dynamo of 2000 volts, and was contented with a yield 
of 32 per cent. only of the power imparted to the primary 
machine, whereas he had calculated at the time upon an electro- 
motive force of 200 volts, and upon a return of at least 40 per 
cent, of the energy imparted. In March, 1878, when delivering 
one of the Science Lectures at Glasgow, he said that a 2-inch 
rod could Se made to accomplish the object proposed, because 
he had by that time conceived the possibility of employing a 
current of at least 500 volts, Sir William Thomson had at 
once accepted these views, and with the conceptive ingenuity 
peculiar to himself, had gone far beyond him, in showing before 
the Parliamentary Electric Light Committee of 1879, that 
through a copper wire of only 4-imch diameter, 21,000 h.p. 
might be conveyed to a distance of 300 miles with a current’ of 
an intensity of 80,000 volts, The time might come when such 
a current could be dealt with, *having a striking distance of 
about 1°2 feet in air, but then, probably, a very practical law 
enunciated by Sir William Thomson would be infringed. This 
was to the effct that eleciticity was conveyetl at the cheapest 
rate through a conductor, he cost of which was such that the 
annual interest upon the money expended equalled the annnal 
expenditure for lost effect in the conductor in producing the 
power to be conveyed. It appeared that Mr. Deprez had not 
followed this law m making his recent installations. 

Sir William Armstrong was probably first to take practical 
advantage of these suggestions in lighting his house at Cragside 
during night-tiu.e, and working his lathe and saw-bench during | 
the day, by power transmitted through a wire from # waterfall 
nearly a mile distant from his mansion. , The lecturer had also 
accomplished the several objects of pumping water, cutting 
wood, hay, and swedes, of lighting his house, and of carrying 
on expermments in electro-horticulture fr8m a common centre of 
steam-power, The results shad been most satisfactory; the 








whole of the management had been in. the hands of a gardener 
and of labourers, who were without previous knowledge of elec- 
tricity, and the only repairs that had been found necessary were 


-one renewal qf the commutators and an occasional change of 


metallic contact brushes, 

Af interesting application of electric transmission to cranes, 

by Dr. Hopkinson, was shown in operation. e` 

Amongst the numerons other applications of the electrical 

transmission of power, tkat to electrical railways, first exhibited 
by Dr. Werner Siemens, at the Berlin Exhibition of 1879, had 
created more than ordinery public attention. In it the current 
produced by a dynamo-machine, fixed at a convenient station - 
and driven by a steam-engine or other motor, was conveyed to a 
dynamo placed upon the moving car, through a central rail sup- 
ported upon insulating-tlocks of wocd, the two working-rails 
serving to convey the return current. The line was goo yards 
long, of 2-feet gauge, and the moving car served its purpose of 
carrying twenty visitors through the Exhibition each trip. The 
success, of this experiment soon led to the laying of the Lichter- 
felde line, in which both rails were placed upon insulating 
sleepers, so that the oħe cerved for the conveyance of the current 
from the power station to the moving car, and the other for 
completing the,return circuit. This line had a gauge of 3 feet 
3 inches, was 2500 yards in length, and was worked by two 
dynamo-machines, developing an aggregate current of gooo 
Watts, equal to 12 h.p. It had now been in constant operation - 
since May 16, 1881, and had never failed in accomplishin, its 
daily traffic. A line half a kilometer in length, but of 4 feet 
84 inch gauge, was established by the lecturer at Paris in con- 
nection with the Electric Exhibition of 1881. In this case 
two suspended conductors in the form of hollow tubes with a 
longitudinal slit were adopted, the contact being made by 
metallic bolts drawn through these slit tibes, and connected 
with the dynamo-machine on the moving car by copper ropes 
passing through the roof. On this line 95,000 passengers were 
conveyed within the short period of seven weeks. 

An electric tramway 6 miles in length had just been com- 
leted, connecting Portrash with Bush Mills in the north of 
reland, in the installation of which the lecturer was aided by 

Mr. Traill, as engineer of the Company, by Mr. Alexander 
Siemens, and by Dr. E, Hopkinson, representing his firm, In 
this instance the two rails, 3 feet apart, were not insulated from 
the ground, but were jo:ned electrically by means of copper 
staples and formed the return circuit, the current being conveyed 
to the ear through a J iron placed upon short standards, and 
insulated by means of insalite caps. For the present the power* 
was produced by a steam-engine at Portrush, giving motion to a 
shunt-wound dynamo of 15,0co Watts = 20 b.p., but arrange- 
ments were in progress to utilise a waterfall ofample power near 
Bush Mills, by means o? three turbines of 40 h.p.seach, now 
in course of erection. The working-speed of thi line was 
restricted by the Board of Trade-to 10 miles an hour, which 
was readily obtained, although the gradients of the line were 
decidedly unfavourable, including an incline of 2 miles in 
length at a gradient of 1 in 38, It was intended to extend the 
line 6 mile. beyond Bush. Mills, in order to join it at Dervock 
station with the north of Ireland narrow-gauge railway system. 

The electric system c$ propulsion was, in the lecturer’s 

opinion, sufficiently advanced to assure practical success under 
suitable circumstances—sach as for suburban tramways, elevated 
lines, and above all lines through tunnels, each as the Metro- 
politan and District Railways. The advantages were that the 
weight of the engine, so desteuctive of power and of the plant 
itself in starting and stopping, would be saved, and that perfect 
immunity from products of combustion would be insured. The 
limited experience at Lichterfelde, at Paris, and with another 
electric line of 765 yards in length, and 2 feet 2 inches gauge, 
worked in connection with the Zaukerode Collidly since Octobeg, 
1882, were extremely favourable to this mode of propulsion, 
The lecturer however did not advocate its prospective application 
in competition with the locomotive engine for main lines of 
railway, For tramways within populous districts the insulated 
conductor mvolved a serious diffigulty. It would be more 
advantageous under these circumstances to resort to secondary 
batteries, forming a store of electrical eneigy carried under the 
seats of the car itself, and working a» dynamo-machine con- 
nected with the moving wheels by means of belts and chains, 

The secofdary battery was the only available means of pro- 
elling vessels by electrical power, and considering that these 

Bettie might be made to serve the purpose of keel ballast, 
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their weight, which was still considerable, would not be objec- 
‘tionable. The secondary battery was not an entirely new con- 
-ception, The hydrogen gas battery suggested by Sir Wm. Grove 
in 1841, and which was shown m operation, galised in the 
most perfect manner the conception of storage, only that the 
power obtained from it was exceedingly slight. The lecturer, in 
workigg upon Sir William Grove’s conception, had twenty-five 
years ago constructed a battery of considerable power in substi- 
tuting porous carbon for platinum, impregnating the same with 
-a precipitate of lead peroxidised by a charging current. At that 
time little practical importance attached, however, „to the sub- 
ject, and even when Planté, in 1860, produced his secondary 
battery, composed of lead plates peroxidised by a charging 
current, little more than scientific curiosity was excited. Jt was 
only since the dynamo-machine had,become an accomplished 
fact that-the importance of this mode of storing energy 
had become of practical importance, and great credit was 
due to Faure, to Sellon, and to Volckmar, for putting this valu- 
able addition to practical science into available forms. A ques- 
tion of great interest in connection with the secondary battery 
had reference to its permanence. A fear Ħad been expressed by 
many that local action would soon desttoy the fabric of which it 
was composed, and that the active surfaces would become coated. 
with sulphate of lead preventing further action. It had, how- 
ever, lately been proved in a paper read.by Dr, Frankland 
before the Royal Society, corroborated by simultaneous investi- 
gations by Dr. Glad-tone and Mr Tribe, that the action of, the 
secondary battery depended essentially upon the alternative 
composition and decomposition of sulphate of lead, which was 
therefore not an enemy, but the best friend to its continued 
action. 

In conclusion, the lecturer referred to electric nomenclature, 
and to tke means for measuring and recording the passage of 
electric eneigy. When he addressed the British Association at 
Southampton, he had ventured to suggest: two electrical, units 
additional to those established, atthe Electrical Congress.,in 
1881, viz.; the Watt and the Joule, in order to complete the 
-chain of units connecting electrical with mechanical energy and 
with the unit-quantity of heat.” He was glad to find that this 
suggestion had met with favourable reception, especially that of 
the Watt, which was convenient for expressing in an intelligible 
manner the effective power of a dynamo-machine, and for giving 
a precise idea of the number of lights or effective power to be 
realised by its current, as well as of the engine power necessary 
to drive it: 746 Watts represented 1 h.p, ~- 4a 

« Finally the Watt-meter, an instrument recently developed by 
his firm, was shown in operation. This consisted simply of. a 
soil of thick conductor suspended by a torsion wire, and opposed 
laterally to a fixed coil of wire of high resi-tance.,, The current 
to be measured flowed through both coils in parallel circuit, the 
one representing its quantity expressible in Ampéres, and the 
other ats potential expréssible in Volts. Their jomt attractive 
action expressed therefore Volt-Ampéres or Watts, which were 
read off upon a scale of equal divisions, , 

The lecture was illustrated by experiments, and by numerous 
diagrams and tables .of results., Measuring instruments by 
Professors Ayrton and Perry, by Mr, Edison atid by Mr, Boys 
were also exhibited, or) p : 


.. FAUNA. AND FLORA OF THE ALEUTIAN .. 
yet g ISLANDS .. jr te i 
HE last number of Naturen Yontains an interesting report 


by Dr. Leonhard. Stejneger of the result of-his six months’ 
-otservations of the fauna and flora of thè Kamschatkan coast 
and of the ‘so-called Kommandorski Islands, which form the 
western group of the Aleutian archipelago between Behring’s 
Sea and the Pacific, in 50°-55° N. lat. ‘ The Kommandorski 
group consists of two islands, one of which is known as Mednoj 
Ostrov, Copper Island, from the large amount of the pure metal 
found there ; while the other, which was the scene of Behring’s 
shipwreck and death, bears his name. Both islands are geolo- 
-gically allied to Kamschatka, and excepting at the north of 
Sehring’s Island, where the gradual subsidence of the sea has 
left raised beaches, terraces, and tabulated rock-formations, the 
islands consist generaMy of-deep narrow valleys sepagated by 
rocky barriers, which 1ie precipitously to a height of from 1000 
to 2000 feet above the level of the sea. The islands, which 
were uninhabited before their annexation by Russia, are now 
-occupied-by about 700 persons, in the employment of a Russo- 


American fur company, which has beey attracted to the spot by 
the enormous numbgrs of sea-bears (Callorhinus ursinus) and 
sea-oiters, (Enhydra lutris) which frequent the coasts. ‘The 
climate is foggy, and*the vegetation stunted and _ sparse,‘ 
while in the neighbouring Kamschatkan territory the blue 
of the summer sky, the stillness of the sea, and the 
softness of the air, "Ae almost Italian in character. 
The flora, moreover, is so exuberant that numerous plants, 
which ın Norway never exceed two. or three feet, here attain the 
height of a tall man. Next to the birch (Betula ermanni), 
alders, willows, and roans (Sorbus, Kamschaticus), are the most” 


' frequent trees, the berries of the lagt-named,e and those of 


Lonicera carulea, p issessing g sweetness which brings them into 
great request among strangers as well as natives, Some flowers 
also, as the wild, indigenofls, dark red rose, several rhvdoden- 
drons, and native lilies, are equally remarkable for exceptional 
fragrance. Among wild flowet%, some of the geraniums, poten- — 
tillas, taraxacums, &c., are almost identical with those foun in 
Norway. Besides a large whale, and a specimen of the walrus 
(Rosmarus obesus), which had been killed near Avatscha Bay, Dr. 
Stejneger could fim no trace of anygnammal but a small specimen 
of Arvicola economus. OË birds there is, h8wever, an enormous 
variety, some of which, as Calhope Kamschatica, Carpodacus Ery- 
thrinus, and a kind of sedge-warbler, provisionally named by the 
author “Acrocephalus dybowskii” combine an almost tropical 
brillancy of colouring with a sweetness of song equal to tbat 
of our own nightingale or thrush, Besides these melodious 
warblers, Kamschatha harbours largë fiumbers of Locustella 
lanceolata, whose grasshopper-like cry is "heard when all else is 
still. Cuculus canorinus represents our common- cuckoo. 
Pipits, chats, and wagtails abound; Zarus gopistratus is com- 
moner than any other gull, and the osprey is not unfrequent. 
Mosquito: like gnats of vindictive nature swarm m such numbers 
as to make the pursuits of the field naturalist almost impractic- 
able. "The fauna, generally, is palwarctic ifr character, with’ 
a scarcity of American forms which is very remarkable when we 
consider'the vicinity of the western continent. 





- ° 
PHYSICAL HISTORY OF THE DEAD SEA, 
THE JORDAN VALLEY, AND PALESTINE 


PROF. E. HULL; EL-D.; F.R.S., delivered an interesting 
7” ~ lecture on the above subject on March 2, in the Theatre of 
{the Royal Dublin?Society’s premises, Kildare Street. Prof. 
“Hall said :—‘ There is no country which possesses for us an 
intérest equal to that which I have to treat of this evening. Its 
religious and historical associations stand alone amongst those of 
all nations, and will ever maintain in the history of the world an 
undying import. But while this is true as regards the religious 
and social aspects of Palestine, I hope to show that in its physical 
aspect ıt possesses points of interest which render it umque 
amongst all countries, and which have attracted to it the atten- 
tion of naturalists doring a lengthened period dawn to the 
present day. Probably no country has been so often described. 
Its physical features have attracted the attention of obseryers of 
natural phenomena from Strabo downwards to the recent admir- 
able work of M, Lartet and the Duc ‘de Luynes, to which I am 
largely indebted. In more recent times we have the observations 
of Humboldt; of the late Dr. Hitchcock, of Lieut. Lynch of the 
United States Navy, who carried out a systematic series of 
sotndings over the bed-of the Dead Sea, and more recently of 
the Rev. Dr. Tristram, of Prof. Roth, Burkhardt, and others, 
‘including the Survey made by- the officers of the Royal Engi- 
neers, It is curious however ‘that the remarkable physical 
phenomenon which renders the Holy Land unique among-t all 
countries (regarded in its physical aspect) was not discovered till 
the year 1836-37, when Heinrich Vort Schubert and Prof. Roth 
determined by barometric observations that the surface of the 
Dead Sea lies no less than 1300 feet below the level of the 
Mediterranean, a fact not suspected by previous observers, It 
is the deep depression of the Jordai® Valley, deeper by far 
than any river valley elsewhere, which is the key to the 
physical history af the whole country; and in evdeavouring to 
trace out jts origin I shall reproduce in as general a manner as I 
can the successive phases through which the region bordering the 
Mediterranean, and extending eastwards towards the Euphrates 
and southwaads to the Dead Sea, has passed. The fundamental 
basis of the geological] formation of Palestine is the gneissic 
granite, of Archean age and metamorphic origin, which rises mto 
the mountains of Idumes, and is the rock from which the huge 
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monoliths of Egypt have keen hewn, such as Cleopatra’s Needle’ 
the obelisk of Luxor, and the columns which adorn the Piazza 
of Venice, This foundation rock formed part of a conti- 
nental area down to the Carboniferous period, when it was sub- 
merged, and a great sandstone formation was spread over ıt 
known as ‘‘the Nubian sandstone.” After another interval of 
time the sandstone itself was overspread by limestone deposits 
of Cretaceous and Tertiary age, deposited over the floor of the 
anctent sea, and down to the close of the Eocene period the 
waters of the sea overspread the greater portions of Asia Minor, 
Palestine, and the adjoining districts of the Asiatic and African 
continents. Thg first appearance of Palestine and the adjoining 
districts as a land surface dates from the succeeding Miocene 
period, whet the bed of the sea was*upraised into dry land, and 
at the same period a great fissure corresponding with the line of 
the Jordan valley was produced. Along this fissure, which has been 


traced from the Lebanon southward, towards the Gulf of Akaba- 


—thg strata on the eastern (or Moabite) side have been relatively 
elevated : those on the western relatively depressed ;—so that 
the strata on the opposite sides of the Jordan valley and ‘the 
Dead Sea do not correspond with each other.* This great fissure 
is the key to the physical formation of the whole region, because 
it gave origin to a rıver which once flowed down from the 
mountains of Isebanon—southwards through the Gorge of 
Arabah ‘(discovered by Burkhardt)—into the Red Sea in 
a remarkably straight Ime running north and south for 
a distance of over 250 miles, This is now the Jordan. 
The depression of the valley continuing through the succeeding 
Pliocene epoch, the district of the Ghor and the Jordan valley 
was conveyed igto a lake, which Prof. Hull considered ulti- 
mately extended from the southern end of the Dead Sea, north- 
wards nearly to tfe Lake Merom, and imcluded the Sea of 
Galilee. This lake would then have had a length of 160 miles 
and an average breadth of ten miles. During “the Pluvial 
period,” which succeeded “the Glacial,” the waters probably 
reached their maximum elevation, and contiaued to flow south- 
wards through the Gorge of Arabah and the Gulf of Akaba into 
the Red Sea; but from the increasing dryness of the climate 
they gradually decreased, and ‘the surface of the lake became 
contracted, and ultimately reduced to its existing mits, During 
this lowering of the siirface, ‘the remarkable terraces noticed by 
most travellers were formed, Dr, Tristram has taken the baro- 
metric level of several of these above the Dead Sea. They 
range up to 750 feet, and even higher. They appear to be un- 
doubtedly old lake margins, aud indicate the successive levels at 
which the lake stood. The 750-foot terrace very closely corre- 
sponds to the summit-level of the Gorge of Arabah. When the 
waters were reduced so 18w as not to pass through the Gorge of 
Arabah, they became brackish, and ultimately salt-~the salinity 
increasing as the area became diminished. Al] lakes not having 
an outlet become saline; and the contrast of the waters of the 
Sea of Galilee and those of the Dead Sea form a striking illus- 
tration of the law just stated, The saline ingredients in the sur- 
face waterg of the Dead Sea are 24°57 lbs. in toolbs. of the 
water, while that of the Atlantic only contains 6 Ibs, in the 
same quantity. The Dead Sea water is therefore over four times 
as strongly impregnated with salts as that of the ocean, and in 
the deeper waters the salinity amounts to ‘saturation, as saline 
deposits are forming over the floor of the Dead Sea, This re- 
markable inland sea had assumed somewhat of its present con- 
tracted dimensions, and was known as “‘the Salt Sea” as far 
back as the time of the Patriarch Abraham, Near its borders 
stood the doomed cities of Sodow and Gomorrah—not beneath 
its waters, as was often supposed—~but near its upper margin. 
With the call of Abraham the political and religious history of 
Palestine begins, and the narrative of the physical historian 


ends : 
a 





SCIENTIFIC SERIALS 


American Fournal of Science, March.—The selective absorp- 
tion of solar energy, by S. P. Langley.—New locality of the 
green turquois known as chalcuite, and+on the identity of 
turquois with the callais or callaina of Pliny, by W. P. Blake. 
—On portions of the skeleton of a whale from grav@l on the 
line of the Canada Pacific Railway near Smith Falls, Ontario, 
by J.:W. Dawson.—The cobwebs of Uloboruy by J. H. 
Emerton.—Glacial drift in the Upper Missouri River region, by 
C. A. White.—Late observations conferning the molluscan 
fauna and the geographical extent of the Laramie group, by the 


same.~—-The Sphingide of North America, by A. R. Grote.— 
“Rotational coefficients” of various metals, by E. H. Hall. — 
Recent exploration of the volcanic phenomena of the Hawaiian 
islands, by C, Ẹ. Dutton. 


Jounal of the Russian Chemical and Physical Society, vol. xiv. 
fase. 9.—-On several ethylenic hydrocarbons, and on their action: 
on water, by M. A. Eltekoff, Of the compounds of the Series 
Calan O, the oxides are tke least known, and it still remains in 
doubt as to those deserited by MM. Bauer, Wiirtz, Jekyll, and. 
Clermont being true oxides and not ketones ; M. Eltekoff studied, 
therefore, the action on water of seven compounds of this series. 
He arrives at the conclusion that the characteristic features of 
oxides do not disappear, as seemed formerly to be the case, in more 
compound oxides containing even as much as six equivalents of car- 
bon. Their capacity of exftermg in direct compounds with water 
diminishes, however, in proportion as the molecule becomes 
more complicated.—On the oxidation of sulphur used for 
covering the vineyards, br M. A. Bazaroff —-On the evaporation 
of liquids, by M. Sreznewsky. Evaporation of benzol, ether, 
ethyl-alcohol, chlorofarm and sulphur of. carbon at different 
temperatures, The paper will be continued.—On the critical 
temperature and pressure of water, by M. O. Strauss. The 
average of a sertes of observations gives for the critical tempera- 
ture of water 370°, with a probable error of 5°. The critical 
pressure would be 195°5 atmospheres.—Historical sketch of the 
work accomplished by the Physical Society during its ten years’ 
existence, by M. N. Hesehus.—On the te aperature of the 
absolute vaporisation of hquiis, by M Nadejdin—On the 
spheroidal state of liquids, by M. D. Diakonoff.—Minutes of 
proceedings. 


Rivsta Scientifico- ndastriale e Giornale d:l Naturalisia, 
January 15.—The glossograph of S. Gentilli.—Influence of 
ozone in agriculture, by S. Zinno.—The radiometer and school 
experiments, by C. Rovelli —Fo;sil elephants in the district of 
Parma.—-Simple holohedral forms of the rhombohedral system, 
by M. de Lupo. 


Reale Istituto Lombardo di Scienze e Letlere, Rendiconti, vol. 
xvi. fasc. i,—-Meteorological résumé of the year 1882, calculated 
on observations made at the Royal Observatory of Brera, by E, 
Pini.—~The frost of 1882 zonsidered in its agrarian and meteoric 
aspect, by E, Ferrario.—Results of observations on the ampli- 
tade of diurnal oscillation of the declination-needle made during 
1882 at Brera Observatory, by G. Schiaparellii—On the action 
of mefallic 1odide on leucine and other like substances, by G. . 
Korner and E, Menozzi. 

Fase. iProperty of < class of functions with more variables 
than are presented in dynamics in the case of permanent motion, 
by C. Formenti,-On some plane involutions, by E. Bertini.— 
Generalisation of a theoren on the analytical representation of 


substitutions, by A. Grandi, | » 
Schriften der Physicalisch.Okonomischen Gesellschaft zu 
Konigsberg, 1880, first part; 1881, first and second parts,— 


Geological investigation: of the North German level country, 
especially East and West Prussia, in the years 1878-80, by A. 
Jentasch.—-Contributions to a knowledge of the Silurian Cepha- 
lopoda found in the East afid West Prussian diluvial formations, 
by H. Schroder, —Rugous corals in the same formation, by G. 
Meyer.—~The scales of cur fishes, by B. Benecke.—On some 
diluvial and alluyial diatcm-layers of North Germany, by P. T. 
Cleve and A, Jentzsch.—The underground portion of the North 
German level country; by A. Pentzsch: 


Verhandlungen der Naturhistorischen Vereines der Preuss- 
ischen Rheinlande und Westfalens, 1882 (first half),—Further 
observations on fertilisation of flowers by insects, by H. Muller. 
-~On the various systems of measurement of electric and mag- 
netic quantities, by R. C_ausius,—The lower Devonian strata o 
Olkenbach, by O. Follmann. 








SOCIETIES AND «ACADEMIES 
LONDON 


Royal Society, March 8,—‘*Note#on the Absorption of 
Ultra-Violet Rays by various Substances,” by Professors Liveing 
and Dewar. 

These notes contain some records of ultra-violet absorptions 
in addition to those which have been examined by Soret, 
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Hartley, M. de Chardonnet, and other investigators. For these 
observations the spark of an induction coil, with Leyden jar, 
between iron electrodes, was generally used as the source of 
light. The lines of iron are so multitudinous, and so closely set 
ina large part of the ultra-violet region of thespectrum, that 
they form almost a continuous spectrum, at the same time ghere 
are amongst them a sufficient number of breaks and conspicuous 
lines t® serye as points of reference. The optical tram used was 
wholly of quartz, and the spectra were all photographed. 

Chlorine in small quantity shows a single absorption band 
extending from about N (3580) to T (3020), As the quantity of 
chlorine is increased this band widens, expanding on both sides, 
but rather more rapidly on the less refrangible side. Different 
quantities of chlorine produced absorption from about H (3968) 
to wave-length 2755, from wave-length 4415 to 2665, and from 
wave-length 4650 to 2530. With “the greatest quantity of 
chlorine tried, the absorption did not extend above wave-length 
2550. 


Bromine vapour in small quantity absorbs light up to about L- 


(3820), and is quite transparent above that. With larger quan- 
tity the absorption increases, gradually extending with increase 
of bromine vapour from L to P (3360); and at the same time 
there is a gradually increasing general absorption at. the most 
refrangible end of the spectrum beginning at abut wave-length 
2500; so that the denser bromine vapour is transparent for a 
band between wave-length 2500 and 3350. , ; 

Liquid bromine in very thin film between two quartz plates is 
transparent for a band between wave-length about 3650 and 
3400, shading away on both sides, so that below M on one side 
and above P on the other the absorption seems complete. The 
transparency of the liquid film ends on the more refrangible side 
just where that of the vapour begins, 

Iodine vapour tolerably dense cuts off all within the range of 
our photographs below wave-length 4300, and its absorption 
gradually diminishes from that point up to about wave-length 
4080; from tbat point it is transparent. Denser -vapour pro- 
duces complete absorption up to 4080 and partial absorption 
above that point. 

Comparing the absorptions of the three haloid elements, the 
principal band shifts towards the less refrangible side with 
increasing atomic weight, as Lecoq de Boisbaudran has noticed 
in the case of lines correspunding to one another in the spectra 
of groups of similar metals. $ ' 

odine dissolved in carbon disulphide is transparent for a band 
between G and H; cuttiug off all above and below. Itis not 
possible to tell how muci of the light above M (3727) is absorbed 


, by iodine in such a solvtion, inasmuch as carbon disulphide is 


opaque for rays more re7rangible than M. 

Iodine dissolved in carbon tetrachloride when the solution is 
weak shows only the absorption due to the solvent, described 
below. More iodine increases the absorption until it is complete 
above P (3360), with shading edge as far down as about wave- 
length 3400. 

Sulphurous acid gas produces an absorption band which is 
very marked between R (3179) and wave-length 2630, and a 
fainter absorption extending on the less refrangible side to O 
(3449), and on the other side to the end of the range photo- 
graphed, wave-length 2300. è 

Sulphuretted hydrogen produces complete absorption above 
wave-length 2580. Below that a partial general absorption. 

Vapour of carbof disulphide in very small quantity produces 
an absorption band extending from P to T, shading away at 
each end; no absorption in the higher region. With more 
vapour the absorption band widens, extending from about wave- 
length 3400 to 3000, and a second absorption occurs beginning 
at about wave-length. 2580, and extending to the end of the 
range photographed. < z 

Carbon tetraghloride liquid produces an absorption band with 
& maximum *about R, extending, but with decreasing intensity, 
up to Q (3285) on one side, and to s (3045) on the other. In 
the higher region there is a second absorption sensible about 
-wave-length 2600, and increasing in intensity up to about wave- 
length 2580, beyortd which point it is complete. 

Chlorine aici gives = succession of nine shaded bands, at 
nearly equal intervals, between M and S, with faint indications 
of others beyond. In the highest region this gas seems quite 
transparent, `. * $ e. 

A slice of chrome-alum a quarter of an inch thick is trans- 
parent between wave-lengths 3270 and 2830; its absorption 
gradually increases on both sides of those limits, but rather move 





rapidly on‘the more refrangible side than on the other, and be- 
comes complete below about wave-length 3360 and above wave- 
length 2730, . . wi , oo ig 

A very*thin plate of mica shows absorption beginning about 
S (3100), rapidly increasing above U (2947), and complete above 
wave-length 2840. toe tte ot 

A thin film of silver egrecipitated chemically on a plate of 
quartz transmits well a band of light between wave-length about 
3350 and 3070, but is quite opaque beyond those limits on both 
sides. i ' 

A thin film of gold simildrly precipitated merely produces a 
slight general absorption all along the spectrum. , 


: The difference between the limits off transparency of Iceland- _ 


spar for the ordinary and®extraordinary rays, inferred from 
theory, was found to be wry small, and hardly to be detected 
without using a considerable thickness, three inches or more, of 
the spar. e 

The authors had expected to be able to apply the_well-kngwn 
photometric method by means of polarised light to fhe compari- 
son of intensities of, ultra violet rays. Ordinary Nicol’s prisms 
are not applicable ¢o ultra-violet rays on account of the opacity 
of the Canada balsam, with whicl* they aræ cemented, so Fou- 
cault’s prisms were used. Upon taking photographs of the. 
spectrum of the iron szark through this pair of prisms at various 
inclinations between the planes of polarisation of the two prisms, 
it was found that for the whole range between the position-of 
parallelism and the inclination of 80° there was no sensible dif- 
ference of effect upon the photographie plate, though the length 
of exposure was m all cases the same, For inclinations between 
80° and 90° there was a sensible and increasing diminution in the 
photographic effect as the planes of polarisation of the polariser- 
and analyser were more nearly at right angl@ to one another. 
It seems to follow from this that the full photographic effect on 
the dry gelatine plates used ensues when the intensity of the 
light reaches a certain limit, but that for intensities of light 
beyond that limit there is no sensible increase in the effect until 
the stage of solarisation is reached, 

a 

Chemical Society,. March 15.—I}r. Gilbert, president, in 
the:chair.—Dr. Gilbert will rengn the presidential chair ‘at 
the end of the session,—The Council have proposed Dr. W. 
H. Perkin to fill the vacancy, and Mr. J.. Millar Thomson 
to be Secretary.—The following papers were read :—On some 
condensation-products of aldehydes with aceto-acetic ether 
and with substituted aceto-acetic ethers, by F, E. Matthews, 
The author has studied the following reactions : condensations 
of aceto-acetic ether with isobutylic aldehyde, valeric aldehyde, 
chloral furfurol, acrolein; of benzo% aldehyde with aceto- 
diethylacetic ether, aceto-dichloracetic ether, and aceto-benaili- 
dene-acetic ether, and of benzoic aldehyde with aceto-mono- 
ethylacetic either.—Contribution to the chemistry of ‘' Fairy 


Rings,” by Sir J. B. Lawes, Dr. Gilbert, and Mr. Warington. ` 


The authors have analy ed samples of the soil inside the ring, 
on the ring, and outside the ring. The soil inside is much poorer 
in organic carbon and nitrogen than the soil outside the ring ; 
the soil at the ring itself is intermediate in character as to car- 
bon and nitrogen, but contains a larger quantity of nitrates. 
The fairy ring fungi seem to derive and assimilate nitrogen from 
the soil; this nitrogen is eventually deposited as manure at the 
ring, and becomes available to the associated herbage, which 


thereby acquires the characteristic dark-green colour.—On lines . 


of no chemical change, by Dr. Mills and Mr. D, Mackey. The 
authors have investigated the strength at which sulphuric acid 
ceases to attack zinc at certain temperatures.—On homologous 
spectra, by W. N. Hartley. The author has photographed and - 
mapped the spectya of various element. belonging to the same 
homologous series, e.g. magnesium, zinc and cadmium, calcium, 
strontiúm and barium, &c., especiali with a view to finding out 
whether the striking similarity in such spectra was due to har- 
monic vibrations of a common fundamental vibration, The 
author concludes that the data contained in the paper support 
the view that elements whose atomic w®ights differ by a constant 
quantity, and whose chemical character is similar, are truly 
homologous, or in other words, are the same kind of matter in 
different etates of condensation, 


1 Cornu (‘Spectre Normal du Soleil,” p. 23, nofe) mentions that such 
films of silver gre transparent for rays about à = 270, which 1s a good deal 
too high. Chardonnet (Comptes Rendus, February, 1883) states that the 
band extends from O to Se A. Miller (Pil Trans. 1863) -noticed that 
a silver reflector failed to reflect a band in the ultra-violet, i 
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Linnean Society, March 1.—Sir John Lubbock, Bart., 
president, in the chair.—The following gentlemen were elected 
Fellows of the Society :—W. B. Barrett, Li J. K. Braçe, J. B. 
Bridgman, W. O. Chambers, W. E. «Clarke, W. Godden, 
F. H. H. Guillemard, J. C: Havers, T. M. Hocken, C. H. 
Middleton Wake, James Stirling, and Rev. P. W, Wyatt.— 
Two pieces of North American yellow* pine were exhibited for 
Mr, R. M. Middleton, which displayed on their surface a great 
number of depressions like fine shot holes. These were doubt- 
fully supposed to be produced by, insect depredations. —Mr. 
W. T. Thiselton Dyer called attention to and made remarks on 
the dried leaveg and rind of the fruit of oranges from the 
Bahamas, partially destfoyed by the Mytilaspis cetricola, 
Packard.—Mr. R. F. Towndrow sħowed examples of a new 
variety of Rosa stytosa, obtained at Madresfield, near Malvern, 
by Mr, A, D. Melin. This variety is evergreen, and its fruits 
ripen in the second year.—Mr, Aléred W, Bennett read a paper 
on the constancy of insects in théir visits to flowers,—Then fol- 
lowed a communication on the methodic habits of insects when 
visiting flowers, by Mr. R. M. Christy, see notice (p. '498).— 
The Secretary, Mr. G J. Romanes, read somt observations on 
living Echimodermatae He stéted that star-fish possess a sense 
of smell which is not localised in any particular organs, such as 
the ocelli, but is gistributed over the whole of the ventral sur- 
face. The function of the Pedicellarie was shown by some 
further experiments, corroborative of those already published by 
him in the Philosophical Transactions, to be that of seizing upon 
and arresting the moventents of fronds of seaweed in order to 
give the pedicels time to establish thew adhesions.- It was also 
shown that the righting movements of echinus, when inverted 
on its aboral pole (which are performed by means of the 
pedicels) are due @® central coordination proceeding in part 
from the pentagonal nerve-ring surrounding the mouth, and in 
part from central nerve-matter distributed along the cour-e of 
the radial nerve-trunks, One of the experiments whereby the 
fact of such central coordination (depending on a sense of gravity) 
was proved consisted m rotating an inverted echinus upon a 
wheel moving in a vertical plane. It was found that whatever 
phase in the righting manoguvre the echinus might have attained 
at the moment when the rotation commenced was maintained 
so long as the rotation continued, but the manceuvre was re- 
sumed so soon as the rotation was allowed to cease, The paper 
concluded with an account of the effects of the various nerve 
poisons on the Echinodermata,—There followed in abstract the 
17th part of the Rev. R, Boog Watson’s memoir on the mol- 
lusca of the Challenger expedition ; therein he deals with the 
family Pyramidellide, describing twenty-three new species of 
the genus Zulima, and offe of the genus Styiifer. 


Geologists’ Association, March 2.—Mr. W, F. Stanley 
read a paper upon the possible causes of the elevation and 
subsidence of the earth’ssurface. In this he offered an hypothesis 
that both the rising and sinking of land was entirely due directly 
or indirectly to the action of our great common motor, the sun. 
But most pafticularly for the greatest effects to the elevation of 
aqueous vapour, and to its after deposition as snow about the 
poles of the earth. The deposition of snow was assumed at the 
present time to reach a considerable altitude at the south pole, 
and in this position by its gravity to react as a pressure upon 
the interior mass of the earth, which was assumed to bein a 
highly heated viscous or semt-liquid state, and tu be surrounded 
by a somewhat rigid crust of 200 miles or so in thickness. Thé 
crust was assumed to offer a certain amount of resistance to 
internal and external pressures, beyénd which it was deflectable 
upon or from the viscous interior. The pressures from continued 
accumulation of snow at the poles acting as an hydraulic pressure 
upon the interior mass were assumed to be distrfbuted in such a 
manner as was evident by ,levation of land in volcanic and 
plutonic action, so that the earth could -remain approximately 
under the conditions present, a symmetrical spheroid whose 
outward figure would constantly represent a natural resultant of 
the action of gravitation uppn all its parts, and of the tangential 
force of such parts in revolution. It was argued that the 
stability of the land-surface was entirely due to, permanent 
elevation by volcanic and plutome action, and that if this did not 
exist the effects of atmospheric denudation would redfice the 
land surface within moderate geological time to a nearly level 
swampy plane. It was further discussed that if the jnterior of 
the earth is metallic, which has been reasonably inferred from 
its high specific gravity (about 5'6), then if would consist of a 
heat-conducting material, so that, beyond the non-conducting 
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coating, which we term tke cust, a ceitain degree of heat would 
be reached which might henceforth remain uniform throughout 
the interior mass. The crust would therefore be that portion of 
the exterior whigh was ox:dised into a non-conducting coating in 
which the interior heateč mass would conserve its heat with 
little doss. It was further argued that if the interior were a 
viscous mass the reaction of hydraulic pressure upon it, as from 
great accumulation of ice at either pole, would be made most 
evident about the most delectable parts of the crust, so that the 
central mass might remain static, and if this was assumed by the 
presence of enormous pressure to form a practically incompres- 
sible semi-liquid, ıt would in this state possess enormous rigidity. 
Mr, Stanley further discussed the conditions of continuity of 
voleanic action throughout all time that the earth has existed as 
a cooling globe with a soli, crust accumulating ice at either of 
its poles, and that the periods of greatest glaciation at either pole 
would be the periods of greatest volcanic eruption and elevation. 
Dr, Croll’s theory of displacement of the earth’s centre by polar 
glaciation was shown not entiely to coincide with observation, in 
that the coast of Greenland was sinking, and the coast of 
Norway, in the same latitude, was rising whereas by this theory 
of displacement of the earth’s centre, the present accumulation 
of ice at the ea pole :Lould cause both of these parts to be 
rising equally. r. Stanley held that the cause of the coast of 
Greenland sinking was the weight of the present accumulation 
of ice upon that continent, which represented on a small scale a 
polar pressure system such as he had discussed. 


Royal Horticultural Society, March 13.—Sir J. D. 
Hooker, K.C.S.1, ın the chair.—/otato-disease : Dr. Masters 
read a portion of a paper on this subject forwarded to him by 
Mr. A. Stephen Wilson, and having-especial reference to the 
“sclerotia ” which Mr. Wilson has discovered in nearly all the 
organs of the adult plant, as well as in the seedlings and tubers. 
The sclerotia are supposeé to germinate and lie in a state of 
incubation m the haulm. Ultmmately they give rise to the 
conidial threads. The coridia form, according to circumstances, 
either (1) zoospores, (2) plasm granules, or (3) secondary conidia, 
These are succeeded by ocspores and a non-parasitic mycelium, 
from which latter, as it creeps through the soul, are thrown out 
“floats” and specks of the seminal plasm. The seed-tuber 
comes into contact with the plasm ın the soil, which is absorbed and 
becomes developed in the shape of sclerotia, and thus the hfe- 
cycle is completed. From the tuber or seed to the conidia is the 
parasitic arc. From the conidia to the tuber is the non-parasitic 
arc, The author illustrated his position by what happens in the 
case of cereals, wherein the plasm, say, of smut or rust, is ab- 
sorbed by the cells of the scutellum or cotyledon, passes through 
a period of gestation ani then germmates, Mr. G. Murray 
observed that a microscopiral examination did not clearly reveal 
any organic connection between the sclerotia and the perono- 
spora mycelium, and thought that possibly they ight prove tu 
be glandular bodies of some kind, and belonging to the potato 
itself. Moreover they could not be true sclerotia ın the fungoid 
sense, as the latter are a compact mycelium.—Letimospora pisifira 
and A. plumosa: Mr. Noble sent a specimen exhibiting sprays 
of both of these supposed species on the same plant. Dr. Mas- 
ters remarked that the latter is the young form, while the former is 
the adult, and that a micrcsopica] examination showed a corre- 
spondingly different distribution of the stomata, being more 
numerous m 2, plumosa.—Funperus Chinemsis: He also sent 
a male spray taken from a female plant; te sexes in this 
species being normally quite distinct. — Garrya elliptica grafted on 
Aucuba Faponica: Mr Woble®forwarded a specimen showing 
the stock and the graft uniced. Mr. Henslow observed that this 
was an instance where pzysiological affinity corroborated the 
morphological; in that while Endlicher had placed Garrya 
between the hop and the plane, Bentham and Hooker assigned 
its position in the ‘‘ Gen. Plantarum” next to Aucuba ; but the 
discovery of its power of grafting on Aucuba was purely acci- 
dental, having been made ty a gardener in Mr. Veitch’. nurseries, 
— Carica, hybrid: Mr. Grzen, gardener to Sit G. Macleay, sent 
ripe fruts and foliage of a plant grown from seed furnished by 
M. Van Volxem of Brussels, It isa hybrid of the second 
generation, the first being raised from C. erythrocarpa, xm- 
pregnated with the pollen of C. cundinamarcensis (from 
Colombia), From the freit of this cross #edlings were raised, 
which were impregnated with pollen from the last named species, 
or from the hybrid itself. Some of the fruts supplied by Mr. 
Green contained apparentlr good seed. Mr. Henslow has tried 
the effect of the foliage on meat, that of the “Papaw,” 
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C. papaya, having the well known property of rendering it 
tender. He wrapped a piece of steak in a leaf for twenty-four 
, hours, and it was quite effectual in softening it, and when cooked 
was pronounced excellent, though some thoyght there was a 
somewhat peculiar flavour as compared with a similar piece not 
wrapped up. . 
° MANCHESTER. 

Literary and Philosophical Society, January 9.—H. E. 
Roscoe, F.R.S., &c., president, in the chair.—-Dr. Joule said 
that he had, in December, 1882, made a fresh détermination of 
the freezing-point in a sensitive thermometer constructed thirty- 
nine years ago, During that time the point had risen about 1° 
Fahrenheit, and although now rising very slowly, was not even 
yet quite stationary, having risen 1/40 of a degree Fahrenheit 
since November, 1879. E 

January 23.—J. P. Joule, F.R.S., vice-president, in the 
«chair.—Remarks on the simultaneous variations of the barometer 
recorded. by the late John Allan Broun, by Prof. Balfour 
Stewart, F. R.S.—A paper was read entitled ‘‘ Jeremiah Horrox 
and William Crabtree, the Observers ofgthe Transit of Venus in 
1639,” by Mr. John E. Bailey, F.S.A. 


february 6.—Prof, Balfour Stewart, F.R.S., in the chair.— , 


Note on the vapours of incandescent solids, b? Henry Wilde.— 
Remarks on Prof. Osborne Reynolds’ paper on isochronous 
svibrations, by Robert Rawson, Hon. Member. Assoc, I.N.A., 
Mem, ofthe London Mathematical Society, 
February 20,—H. E. Roscoe, F.R.S., &c., president, in the 
chair. —Mr. R. D. Darbishire, F.G.S., read a note upon the 
Mammoth Cave, by Mr. G. Darbishire, 


BERLIN 


‘ Physiological Society, February 23.—Prof. Du Bois 
Reymond in the chair,—Prof. Lucae, induced by the per- 
‘ception of a low noise when, in the open country, a strong 
wind blew against his ear, has Jong experimentally studied 
this phenomenon, investigating sounds and noises which arise 
on blowing into the external auditory meatus. He ob-erved 
in normal ears which were closed with a sound tympanic 
membiane a moderately high noise, the pitch of which 
could not exactly be determined. When the tympanic mem- 
brane was stretched, the noice was somewhat higher and piping ; 
when, on the other hand, the tympanic membrane was broken 
through >r was absent, so that in the experiment the large air- 
space formed by the middle ear with the large cellular air-spaces 
beyond was blown into, he then heard a very deep noise. This 
great difference between the proper tone of the external auditory 
meatus and that of the large irregularly-formed air-space behind 
‘the membrane Prof. Lucae has verified both in all suitable patients 
and in dead bodies, An estimate of the relation of resonance of 
the ear zavities was obtained when, upon a spherical resonator 
which gives the tone c; on blowing, a short open cylinder was 
placed, which, blown into separately, gives the tone ¢,; when 
this combination was jointly blown into, the considerably deeper 
tone Æ washeard, When, however, between sphere and cylinder, 

-a stretched membrane of caoutchouc was introduced, and the 
system blown into, there was heard again a higher tone, 7. The 
influence here exercised by the degree of tension of the membrane 
could not be determined. To bring this schema of the air-spaces 
of the ear still neager to the patural conditions, dry sponge was 
placed in the spherical resonator, the cavities of this material 
corresponding to the bonecells communicating with the middle 
ear; the pitch of the tone om blowing was not thereby much 
altered. The determination of the proper tone of the tym- 
panum and the influence of these conditions on audition are 
futher engaging the authors attention.—Dr. Pohl Pincus had 
explained at a previous meeting of the Society that in the non- 

e vascular frog Seart two groups of muscular fibres with different 
action must be distinguished. The one class of fibres surrounds 
the fissures of the heart-wall, which perform the function of the 
vessels and admit the nutritive liquid to the tissue (vessel- 
muscles) ; the others, by their regular contractions and dilatations, 
act in the way of moving the blood (proper heart-muscles), The 

e contraction of the first Kind of muscles closes the fissures and 
produces paleness of the heart-wall, and their dilatation open’ 
the fissures, lets theeblood penetrate into the substance of the 
heart, ard reddens the heart-wall ; while the action of the second 
group of muscles produces systole and diastole of the heart, 
Now the actions of these two kinds of muscles —the heart-vessel 
muscles and the proper heart-muscles—are not simultaneous nd 
similar under the influence of local stimuli, removal of the brain, 

. . 





section of the spinal cord in different places, and poisons ; some- 
times the heart-walls were observed to be pale in diastole and 
deep red in systole, and there were various other local differences 
of behaviour, This led the author to seek also an anatomical 
difference of the two groups of muscles, and he found one such 
on microscopical examination, for the proper heart-muscle fibres 
were cross-striped throughout and had long cell nuclei, whereas in 
the others the cross-striping did not comprise the whole width of 
fibres, and the nuclei were oval. With this anatomical difference 
the different mode of reactipn of the two kinds of muscles and 
their different function is intelligible. 
VIENNA? ° 

Imperial Academy of Sciences, January *4.—The fol- 
lowing papers were read@—-G, Haberlandt, on the physiological 
anatomy of mulk-tubes.—T. Wiesner, on the entering of the Z 
winter-buds of creeping blac&bergy-shoots into the soil, and on 
the mechanical cause of this process.—F. Rathay,and B. Haas, 
on Phallus and Caprinus,—A, v. Obermayer, on diffusion of 
gases (third paper). 

Januay 11.—F. Enrich, on thg action of bile acids on albumen 
and peptoues, and on their antiseptic eff&cts,--T. Haubner, on 
the logarithmic potential of an uninsulated elliptic plate—A. 
Lieben and S. Zeisel, on the products of condensation of propion- 
aldehyde and its derivatives.-F. Anton, determination of the 
orbit of the Cassandra planet (114).—T, Ehrmann, on the for- 
mation of adipose tissue by the fat-organs, named winter-sleep- 
glands, aid 

January 18.— C: Rabl, contribution to the history of develop- 
ment of Prosobranchiata —F, Brauer, systematic studies based 
on the Diptera-larvee, with a description of new species (third 
part).—R. Andreasch, on the oxidation Of bases obtained by 
the action of halogen-compounds on thto-urea,—T, Freydl, note 
on the dry distillation of tartaric and citric acid with an excess 
of lime.—C. Pelz, on the determination of the outlines of warped 
screw-planes.—G. Goldschmidt, on the products of decomposi- 
tion of the anhydrides of salicylic acid by distillation.—F. N. 
Dafert, on amylbenzol, 

February 1.—W. Biedermann, contributions to general nerve 
and muscle physiology (tenth communication); to the know- 
ledge of secondary contraction.—A, Belohoubek, on crystallised 
potassium hydroxides,—T. Blaas, contributions to the- know- 
ledge of natural water containing double sulphates.—T. Hep- 
perger, determination of the orbit of Schmidt's nebule.— M.” 
Kretschy, on the oxidation of kynurine and kinurenic acid. 
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FIRE-FOUNTAINS 
Fire-Fountains,; the Kingdom of Hawaii, its Volcanoes, 
and the History of its Missions. By'C. F. Gordon 

Cumming. In two vols, 8vo, (Edinburgh and Lon- 

don: William Blackwood and Sons, 1883.) i 

ISS GORDON CUMMING has, in the work 
before us, given a most, lively and interesting 
account of the Sandwich Islands. The large amount of 
« . r . r 
experience which she has gained dwing fivé years of 
almost continual travel among®the islands of the Pacific 
has “énabled* her to make careful comparisons between 
the physical features, the productions, and the populations 
of the different groups. In, her two pretious works, “A 
Lady’s Cruise in a French Man-of-War,” and “At Home 
in Fiji” our authoress has given us her impressions of 
Tahiti and the Fiji Islands respectively. 

Itis evident that Miss Gordon Cumming’s first senti- 
ments on arriving in theislands were those of disappoint- 
ment, In productiveness, in the picturesque character of 
their scenery, én the beauty of their coral reefs, and in 
richness of flora, the Hawaiian Islands must cer- 
tainly yield the palm to the Archipelagos of the Pacific. 
Even Kilauea itself failed to satisfy the traveller’s 
expectation, for at the time of her first visit the fires of 
Halemaumau seemed to be’ almost extinct. Fortunately 
these first feelings of disappointment were to some extent 
removed by what the authoress subsequently witnessed 
during her long sojourn in the country. , 

The title of ‘‘Fire-Fountains” may perhaps lead a 
geologist to anticipate a more than usually exact account of 
the volcanic phenomena of these interesting islands. The 
extreme liquidity of the Hawaiian lavas enables them—as 
Dana, Brigham, Coan, and others have so well shown—to 
be thrown up into actual “ fountains,” and such jets have 
been witnessed both in Kilauea and Mauna Loa, rising 
to the height of several hundred feet. Any expectations 
of scientific accuracy in the account of the volcanic phe- 
nomena are, however, dispelled when we turn to the work 
itself. Miss Gordon Cumming’s descriptions are wonder- 
fully graphic, and a small amount of geological training 
would have enabled her to avoid popular errors, and em- 
ploy accurate instead of misleading terms, thus making 
them valuable records of the phenomena she witnessed. 
Unfortunately, as in so many similar cases, this small 
amount of previous training was wanting. 

The first part of the work*consists of descriptions of 
the physical features of the group and of the charac- 
teristics of the inhabitants, and here the authoress largely 
relies upon her own observation, and furnishes us with 
many instructive comparisons with Tahiti and Fiji.’ 

The second part of the book, which contains a history 
of the islands and of missionary enterprise in them, is of 
course compiled from published works, the information 
thus acquired being supplemented by facts derived from 
independent sources, such as letters and conversations. 

The visit to Kilauea has been so often described that it 
may seem difficult to understand how any ovdinary tra- 
veller can find anything new to sayeon the subject. But 
Miss Gordon Cumming had the good fortune (though she 
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does not seem to have appreciated it at the time) to see 


‘the crater under somewhat exceptional conditions, as the 


following account will show (vol. i. pp. 164, 165) :— 


“ After travessing three miles of this strangely varied’ 
lava-bed we reached the base of that inner circle of crags 
which within the last few months have been thrown up 
all round the central crater—z.e. the Halemaumau.e So 
rapidly have they been upheaved, that they now form a 
ring 600 feet in heigh:; and up this steep ascent we 
had to climb in order to look into the Lake of Fire. 

“It was a toilsome escent over very brittle lava; but 
Roback kept cheering me by telling me what a grand 
sight awaited me, and that he had never seen the Jake in 
finer action than ‘last wgek. So we climbed over coils 
of huge hollow vitrecus lava-pipes, which constantly 
broke beneath our weight, and over ridges which looked 
to me like gigantic sugarsticks pulled out and twisted— 
and at last we gained tke summit, and looked eagerly for 
the much-described [Lake of Fire. 

“THERE WAS NONE! at least nothing worth speaking 
of, in the first instanc2. I turned to look at my guide, 
and he stood staring in stupefied, bewildered amazement. 
He could not beheve his own eyes. Only a few days had 
elapsed since he had Jed a party of Americans to the very 
spot where he now stood beside me in speechless wonder 
at the change. 

“They had watched the blood-red waves dashing in 
scarlet spray against the cliffs on the farther side of the 
lake of molten fire, then rushing back to form a mad 
whirlpool in its centre, and thence, as if with a new 
impulse, flinging themszlves headlong into a great cavern 
which undermined the lava-terrace just below the spot 
where I was now standing.” i 


This was written on October 29, 1879, but three days 
afterwards the authoress has a very different state of 
things to chronicle (voL i. pp. 186-189) :— 


© November ist. 


“Last night was Hailowe’en—the great fire-festival of 
our ancestors—and_ here it has been celebrated in right, 
royal style, for the fire-spirits have broken loose and are 
holding high revel. > ° 

“The flow is increasing rapidly and is magnificent. 
The fire has burst out at so many points together that it 
has formed a new lake in the outer crater, in which fire-jets 
are spouting and moken lava thrown high in mid-air, 
great masses of red-hot solid lava being tossed to a height 
of from forty to fifty feet, while from the oveiflowing rim, 
or from weak points in the sides of the lake-basin, flow 
rivers of lava, forming a network of living, rushing fire, 
covering fully two square miles of the very ground over 
which I was walking only two days ago. It is a scene of 
marvellous beauty and $ inexpressibly fascinating. ` 

“From the edge of the crater wall I have watched 
each stage in the growth of this strange new lake. I have 
seen it gradually rise higher and higifer, til] at last it 
overflowed in glowing streams, like rivers of golden 
syrup, but brighter fer—&n indescribable colour. The 
centre of the lake is oftenest of a silvery grey, only 
crossed by zigzag lines of flame colour and deep rosy 
red; but all round its shores it is continually surging and 
upheaving great crested billows, which break in fiery surf 
and toss up clouds of fire-spray. Sometimes the who 
lake ‘appears to be in < tremendous commotion—heaving 
and trembling as if acting obedient to some pressure from 
the furnace below. . 

“ About a dozen cones have fọrmed in and around the 
lake, each a distinct fire-fountain, yet all flameless—only 
merrily flinging about the molten metal: a bouquet of 
rare fireworks. ° 

“ These eones are miniature volcanoes—spouting liquid 
lava in the most sportive manner, playing gracefully hke 
true fountains—spouting like intermittent geysers, and 
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falling in showers of red hail—sommetimes silently, some- 
times with puffing and spluttering, v ried with a roar like 
an angry bull; then a hush, followed by low moaning sobs. 

“ Some of these explosive forces have not built them- 
‘selves chimneys, or, if they have, the lake has melted 
them, for they only betray their existence by sugdenly 
bursting beneath the surface, like torpedoes, and tossing 
up sed rockets. 7 

“ Froin the crag above I looked down upon a heaving, 
restless expanse of dull red almost entirely coated over 
with a silvery-grey scum, intersected by flowing rivers of 
red gold. The ceaseless movement beneath the surface 
kept up a glancing, gleaming play of white and red light, 
glistering like quicksilver im motion. 
came a swirling eddy, like the rush of a Highland stream. 

“Then, again, the lava seemed to writhe and twist as 

-if in agonised contortions, and then commenced a violent 

boiling and bubbling preparatory to its bursting into 
active fire-fountains These play sometimes singly, some- 
times alternately, sometimes a dogen burst into simul- 
taneous action—like some marvelous display of rockets, 
flinging their fiery rain on every side, then dying away 
altogether, till the silvery coating spreads*so evenly over 
the surface of the lake, that, but for the sulphureous ex- 
halations and columns of smoke, it might almost be 
mistaken for some cool refreshing pool. In truth, the 
white vapours which play so eerily among those black 
rock-masses, might well be morning mists floating upward 
from a quiet mountain-tarn. r 

“This, however, is a delusion not to be cherished for 
long, especially towards sunset ; for then the lake appears 
in its true glory, and all the wonderful chemical colours 
which were lost in the full light of day reveal themselves, 
the difference of the scene before and after sundown 
being that of any huge smelting worss, as seen by day 
or by night, only magnified ten thousand times. Then 
the scale of colour varies from deepest chocolate, crimson, 
and scarlet, to orange, yellow, and primrose tints, and 
the silvery grey becomes tinged with pink and violet, while 
the solid rocks become ever more intense in their black- 
ness ;- and the many-tinted sea plays around them, and 
dashes over them, and from time to time detaches some 
huge fragment, which falls with thunderous crash, rever- 

* berating from crag to crag, 

“ As the twilight faded away, my kind landlord rigged 
up blankets and lanterns to make me a snug sketching- 
point on the hill above this house, whence I could watch 
thé glory undisturbed, and attempt to preserve notes in 
colour, which may give you and others an idea, however 
faint, of the amazing scene before me. A full moon 
added its cool, pure light to the lurid crimson glow, which 
was reflected on all the overhanging clouds, as well as on 
the column of white steam which for ever rises from the 
Halemaumau itself; and these clouds, being visible at a 
distance of many miles, must have declared plainly to 

„our friends in Hilo that there was unusual activity at 
Kilauea.” Pog = 

The authoress of this workedid not reach the summit 
crater of Mauna Loa, but at the end of her book she has 
collected from various sources a tolerably complete 
account of the great outbursts of 1880 and 188r. 

The detailsegiven in this volume concerning the abori- 
ginal inhabitants and their manners and customs—or 
rather, we should say, of the total want of the former and 
the utter “ beastliness ” of the latter—is interesting to the 
anthropologist. "The judgments of the authoress upon 
historical questions are by no means unfair, and if she 
does not follow American writers in treating Capt. Cook’s 
visit as an act of piracy and his fate as a just ret*ibution, 
she clearly points out that the death of the great naviga- 
tor followed as a natural consequence of the sad mie 


Sometimes there ` 
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understanding between the English and the natives. 
From the traditions of the nafives we can now fill in 
many details of the story, and explain certain matters 
which Cook, in his fotal ignorance of the language of the 
people, could scarcely guess at. In this and in the sub- 
sequent -transactions between the English under Capt. 
Vancouver, and the Hawaiians, it must be confessed that 
the natives were treated with but scant justice at the best, 
and in too many instances with wanton cruelty and 
tyranny. š = 

The admirable illustrations of this work constitute one 
of its most valuable fpatures. They are reproduced by, 
the autotype process from the sketches of the authoress. 
The frontispiece, showing the low rounded dome of 
Mauna Loa, with Kilauea on its flanks, is orfe of thé best 
representations of this most wonderful district which we 
remember to have met with. ẹ The indefatigable traveller 
who has now become an acknowledgé@d favourite with the 
public may be heartily congratulated upop the success of 
thi. latest production of her busy pen and pencil. 


OUR BOOK SHELF 


Africana, or the Heart of Heathen Africa, By the Rev. 
Duff Macdonald. 2 vols. (London: Simpkin, Marshall, 
and Co., 1882.) kg 


NOTWITHSTANDING a large amount of professional com- 
monplace, this work rises considerably above the level of 
ordinary missionary productions. The author, who ad- 
ministered the Church of Scotland Mission at Blantyre 
south of Lake Nyassa, during the years 1878-81, applie 
himself diligently to the study of his dusky flock, and has 
embodied his experiences chiefly in the first volume, de- 
voted to the “native customs and beliefs,” The second 
is occupied more specially with “mission life,” and with 
the inevitable difficulties and troubles entailed upon the 
writer in consequence of his accepting a position which 
from the first he felt to be untenable. 

Since his enforced retirement from active work, Mr. 
Macdonald has usefully occupied ehis time in arranging 
for publication some of the rich materials collected during 
his stormy missionary life. Most of these materials, being 
the result of original observation in a new field not yet 
disturbed by contact with Europeans, possess great 
scientific value. The descriptions of the native manners, 
customs, beliefs, superstitions, and traditions ate as inter- 
esting as they are trustworthy, and they are supple- 
menied by two appendixes, which may be specially 
commended to the attention of all lovers of folk-lore. 
These comprise numerous selections of original “native 
tales ” and ‘‘cosmical tales,’ literally translated from the 
author’s manuscript collection of tales, songs, enigmas, &c., 
the whole of which it is to be hoped he will be induced to 
publish. Some of the tales accounting for natural phe- 
nomena have at least the merit of brevity, as, for 
instance, that about the wind: “A great man had a 
daughter, and „she said, ‘Father, in this country I am 
hot, I sweat.’ Then her father, said, ‘Come here, my 
child, I have pity, I will blow with my breath.’ So he 
blew, and thence came wind”? (i. 283). ° j 

It is sad to learn that trial by ordéal and torture is still 
as universally practised as it was in Europe during 
mediæval times. “ When a Magololo suspects his wives, 
he places a stone in a jar of boiling water or oil, and - 
orders them to fetch it up with their bare arms. He then 
judges of their guilt by the amount of injury they sustain. 
When a woman is thus convicted, he makes her confess 
who seduced her. In vain does the helpless creature 
protest that she is imnocent. Notwithstanding that her 
arm is severely scalded, she is subjected to the most cruel 
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torture by a kind of thumbscrew (#danz/o), which is applied 
to her head. A small treé is partly divided along themiddle, 
the skull of the poor woman is insetted as if it were’ 
a wedge for splitting the tree still farther: Great pressure 
is exerted by forcing the halves of the tree together with: 
the aid of pulleys” (i..201).. This of course has the 
wished-for effect, and as in the “processus inquisitorii,” 
the wretched victims “dum propria sua confessione 
contra’se pugnare coguntur sui ipsius proditores ‘torte 
constituuntur,” - 4 A. H: K. ' 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neha can he undertake to return, 
gr to correspond with the writers of, rejected manuscripts, 
No noticé is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on hit space is so great 
that it is immposspple other lise to insure the appearance even 
of communications containing interesting and novel facts.) 


Natural®Selection and Natural Theology 


I READ with interest, in NATURE, vol. xxvii. p. 362, the reply 
made by Dr. Romanes to a letter of mine which, although not 
originally addressed to æ scientific organ, found hospitable 
iveception in your columns. It was not much out of place there, 
for it was essentially an inquiry whether certain inferences may 
or may not scientifically be drawn from certain premisses. I am 
not whojly without ftope of making it clear that the criticisms 
which I ventured to bring forward are grounded in reason; and 
confining my rejoinder strictly to the issue joined, I may hope 
not to be long nor very tedious, Let me trust that no curtness of 
statement will imply any want of the great respect which I 
entertain for an able investigator and writer, whose view may be 
imperfectly apprehended, or may bear an interpretation I should 


` accede to, - ° 


The issue is a narrow one, and there is no need to widen it. 
Dr. Romanes is understood to derive from scientific premisses the 
conclusion that evidence of design is not legitimately derivable 
from the structure and adaptations of plants and animals, and, 
more particularly, that the theory of natural Selection has de- 
stroyed the evidence of special design in organic nature, so that 
now the facts of organic nature furnish no other and no better 
evidence of design than do the facts of inorganic nature. l 

The first of these conclfsions was derived from the proposition 
that there is no point of logical contact between natural science, 
and the idea of design, wherefore no inference can legitimately 
be carried from the facts of the one to the conceptions of the 
other. 1 suggested that the maintainer of that position could 
not consistently argue that a particular scientific theory has 
annihilated en inference admittedly beyond its logical range. 
The reply ıs that, ‘‘1f a man believes that there is no logical 
connection between one thing and another, I do not understand 
why he should be deemed inconsistent because he endeavours to 
show the fictitious character of the logical connection which has 
been erroneously supposed to exist.” But the point of the objec- 
tion was that, while insistmg that any inference from the one to 
the other was invalid from the nature of the case, he actually 
inferred that certain scientific facts and theories completely over- . 
throw and destroy the theory of particular design in organic 
nature. This may be. Only one would think that whatever 
may be legitimately overthrown may be as legitimately sup- 
ported. W 

Moreover, if I rightly understand, there was not long ago a 
legitimate ground of inferenée (whether scientific in the narrower 
sense or philosophical need not here be inquired) from organic 
nature to design. ‘' For it would be proof positive of intelligent 
design if it could be showy that all species of plants and animals 
were created ” ; and therefore proof presumptive while the theory 
of special creation was accepted and probable. At least—and this. 
is the point—the ‘argument from structure and adaptation to 
design was then admissible and even cogent. ° 

Now, from the scientific side, upon which we are standing, 
special creation means only that the form¢ were scientifically in- 
explicable, and to be taken as original; their adfptations to 
their surroundings and their relations of means to ends in them- 
selves equally as primary endowments. 








And whatever evidences 
i 


of intellectual origination these manifested, were seen in the things 
themselves, and we suppcse are to be seen there still. The 
inference was not one from an intellectual originator to design 
in. the organic world, but from marks and operations in the 
latter which indfcated design to an intellectual originator. The 


-inferegce to most minds was convincing; at least it was legiti- 


mate, The recognised laws and operations of nature—a better 
knowledge ‘of which has destroyed so many crude notions—were 
not thought to interfere with it, © > 

It used to be so, but we have changed all that. How? 

First, by the declaration of the principle that the facts of 
organic nature, in all their multiplicity and variety, yield no 
other and no better indications of design than ‘do any of the 
facts of inorganic nature. That is to say, a stratum no more 
than.a structure, a crystal than a chrysalis, living things and 
their responses than lifeless things simply acted upon, things 
which are intelligible only when contemplated as means and 
ends, no more than things of which ends are predicable, if at all, 
only by remote implication, Not only is the one as good as the 
other, but any one is said to be as good as all. Because of ‘the 
universal prevalence of laws and sequences of cause arid effect, 
. . they are not really* or logically strengthened by a mere 
enumeration of particular.instances. . . . The so-calle| law of 
causation as a Whole beirg known, and its universality recog- 
nised, its true argumentative value to the theory of theism is not 
influenced by the exalici: formulation of any number of its 
specific cases.” 

Here ‘‘law of causation,” or the way how something comes 
to pass, is mixed up with “‘ evidence of design,” or what it was 
for. And we are to corclude that the immense variety and 
multiplicity of adaptationsof particular means which accomplish 
particular ends in organic nature bring no contributory and 
cumulative evidence as to there being any design in them, In 
palhation of the charge of ‘‘damnable iteration,” to which the 
teleologists are thus exposed, it may be pleaded that, although 
possibly one good witness or one good: observation may be as 
convincing as many for certifying a fact, surely the more and the 
more varied the better for proving’an underlying interve :tion— 
of which the evidence must always be circumstantial, and the 
conclusion a judyment or belief. i 

The old belief that adaptation of means to ends in plants and 
animals gives evidence of intellectual origination, had not been 
seriously unsettled by the scientific belief of the universality of 
the Jaw of causation. It remains to be seen whether it will 
survive the establishment cf the belief that the forms in which 


these adaptations are recognised have themselves been slowly e 


evolved and diversifiéd in a way that is partly explained by the 
doctrine. of natural selection; and this is the gist of the 
question, © H 

Dr. Romanes thinks that we have, in natural selection, ‘‘a 
cause other than intelligence competent to produce the adapta- 
tions,” one which supersedzs intelligence by working gradually. 
For, ‘‘if the adaptations have been effected gradually, and by 
the successive elimination of the more favourable variations by a 
process of natural causaticn, we clearly have a totally different 
case to contemplate, and one which is destitute of any evidence 
of special design.” ‘The progressive adaptations of structures 
to functions by such a purely physical cause as natural selection, 
when once clearly revealed, must destroy. all special or particular 
evidence of design, even supposing such design to exist.” This 
phrase, ‘such a purely physical cause as natuggl selection,” and 
the preceding phrase italicised by its author as specially signifi- 
cant and as being its equivelentsshow that the term is used in its 
strict sense, So the subs-itute for intelligence, that which is 
said to account for all the adaptations ‘in living nature, is the 
successive destruction of the less favourable variations by natural 
causes, leaving the most Favourable to survive! Here ‘‘ we 
clearly have a totally different case to contemplate, and one 
which is destitute of any evidence of special design, ”—equally 
destitute, one would say, cf any pretensions to act as its substi- 
tute until it is explained haw the physical destruction of a part 
should have set the. rest into varying at all, into varying advan- 
tageously, and into varying into the very special ways they have 
done. Not till this, or something liRe it, is done, can natural, 
Selection pure and simple claim to give scientific explanation of 
the adaptations and the forms at whose bigth it has assisted. 

When Y before insisted that ‘fto make the, purely physical 
explanation t@nable it must be shown that natural selection 
scientifically accounts for -he adaptation,” and that it has not 
doħe this, that no reasons have been given why the organisms 
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must have responded in the ways they do, or have responded at 
all to the environment, I meant only that the theory ought to 
fulfil the conditions which other physical theories are bound to 
satisfy, z.2. to account for the principal facts of the case. T had 
no reference to any subsidiary hypothesis whic? might help the 
matter. Dr. Romanes rightly says that it lies not with the evo- 
lutionist to show that variations may not have been intellectually 
planned pr guided. But when he assigns the whole results to 
known physical causes and discards the factor of intelligence, 
he is bound to render their adequacy at the least conceivable. 

Tt may now be seen, I trust (and the context might have made 
it clear), that, in asking Dr. Romanes if he was quite sure that 
any other cause than intelligence could adapt organisms to their 
environment gradually, I was not inviting him to guesses ‘ about 

-the possibilities of supernatural creation,” but to a reconsidera- 
tion of his antithesis between special (and as he will have it, 
sudden) creation, requiring intelligence, and gradual evolution, 
which might dispense with it; and I was intimating that he had 
not shown how the latter could. dispense with ıt. The problem 
was : Given plants and animals with certain structures and certain 
adaptations to their environment, to be ahanged into other forms 
with other structures equally well adapted to a more or less 
changed environment, how to do this. solely by the action of 
said environment. Answer: By the killing but of all which 
have not somehow or other acquired the particular structure and 
adaptation they needed. 

But now comes an important qualification : ‘‘ The evolutionist 
may freely admit that natural selection has probably not been the 
only physical cause at work, and even that the variations sup- 
plied to natural selection may not have been wholly fortuitous, 
‘but may have occurred along favourable lines as responses of 
the orgarusms to their physical surroundings” ; and Dr. Romanes 
calls my attention to a statement of his that it may be so in an essay 
which I regret that I have not read. He continues, however: 
“But such admissions would make no change in the logical 
aspect of the case; for, however many supplementary causes of. 
this kind we may choose to imagine as possible, the evolutionist 
is bound to regard them as all alike in this; that they are of a 
physical or natural kind.” 

t Physical or natural kind.” The agency which explained 
away all implication of design was in the strict sense physical, 
being the action of the environment on the organisms, It is 
now extended to whatever is-xatural, that is, to whatever occurs 
in the course of nature, presumably under established laws ; and 
it is assumed that whatever so occurs is thereby void of all 

e evidence of intellectual intention (we need not regard the differ- 
ence-~if any there be in such relations—between general and 
special design, the question being wholly one about the grounds 
of any evidence of design in nature), To me it is wholly 
probable that existing species and their special adaptations 
became what they are in the course of nature, And my argu- 
ment is that, if “such a purely physical cause as natural selec- 
tion” leaves these adaptations still unaccounted for, whatever 
implication of designed origination there formerly was still 
holds, and may hold, although the series of natural causes be 
practically endless. 

Then as to such causes bemg all of a piece, so that pure 
physics may explain all biology. Poubtless in a certain sense 
all nature is of a piece. But in another sense—the very one we 
are concerned with—it is of at least two pieces ; no matter how 
it came to be so.e One of them is pervaded by an element of its 
own—~that of direction of action to ends—which is more and more 
manifested as we rise in the scage of being, but is characteristic 
of all organisms. That seems to lay a foundation for a difference 
in the quality of the ‘inference which can be drawn by the 
human mind [g#oad design] from the province ofnatural science ” 
This difference might have made Dr. Romanes hesitate to draw, 

e from scienfifi@ premisses, the downright conclusion that ‘‘ the 
facts of organic nature present no evidence of design of a quality 
other or better than any of the facts of inorganic nature.” 

Here lies our whole contention. We agree that natural 
science leaves aside the question whether evolution and design 
in nature are compatible or not, this being only a phase of the 

e enigma which was as puziling before evolution was’ dominant, as 
itis now. We suppose, too, that the difficulty of conceiving how 
design’ can coexist vaith the natural evolution of organisms is 
fairly balanced by the difficulty of conceiving how the phe- 
nomena of organic nature can be accounted for without it. The 
point which we have laboured over is that, if science has no call 
to settle the question, it has none to prejudge it. It was chly 


‘Let us take an illustration. 





because Dr. Romanes seemed to me pawittingly to have done’so,. 
that I ventured the criticisms which opened this discussion. 
Cambridge, M&s., U.S. ASA GRAY 


P.S.—A brief nofe upon Mr. Hannay’s letter, NATURE, 
vol. xxvii. p. 364, referring to my supposition of successive 
generations slowly changing, ‘‘yet always so as to bein compatible 
relations to the enwronmhent.”. He remarks, this ‘is just such a 
statement as ‘Design’ would require, but cannot be held by 
scientific evolutionists, otherwise why are there so many extinct 
species?” Surely it coukl be held by the soundest of evolu- 
tionists, for it is of the very essence of Darwinism. Are not 
the individuals which compose the present fauna and flora in 
compatible relations to the environment, and is not the’ extind- 
tion of species going on? In human society do we consider 
that the unmarried and fhe childless members of the community ə 
are not in compatible relations to their surroundings? Is there 
any reason to suppose that tfe individuals of a flora of earlier 
times—say of the Miocene—were not on the whole in as omlerly 
and compatible relations as the existing flora is? It is not chaos 
but cosmos that frue Darwinism has in mind, common though 

A. G. 


the contrary impression be. e à 





PROF, AsA Gray is kind enough to remagk that he has read” 
my reply to his previous communication with interest. I should 
like to say, ix limine, that I have read his reply to me not only 
with interest but with profit ; for it is not often that one meets 
with an argument so carefully thoughteout and so clearly pre- 
sented. Therefore, if I seek to meet his further criticisms, it is 
not in any.spirit of controversy that Ido so, Dut solely for the 
sake of endeavouring to help, so far as I am able, in determining 
the true logical position of an important qu€stion. S 

This question, as Prof. Gray observes, is a narrow one, and I 
shall keep to it. Without therefore trespassing upon the wider 
question of Theism as a whole, our discussion is confined to 
“an inquiry whether certain inferences may or may not seien- 
tifically be drawn from certain premisses.” 

First, I have to meet the dilemma which is put to me when I , 
am told that, having said there is wo point of logical contact 
between natural science and natural theology, I ought not forth- 
with to say that natural science 1s competent to destroy an 
inference belonging tv natural theology. But in stating it as 
my opinion that natural science had shown the inference pre- 
viously drawn to be invalid, I did not myself, as my critic 
asserts, draw any inference (even of a negative kind) from 
natural science to natural theslogy ; I merely endeavoured to 
point out that an inference previously drawn from the one to the 
other was illegitimate, that inasmuch 4s the inference proceeded 
from natural science it was liable at any time to be overturned 
by natural science, and that it had now actually been overturned. 
Whether or not, therefore, I was right in saying that there is no 
point of logical contact between natural science and natural. 
theology, at least I did not myself endeavour to institute such 
contact, id 

But I am told, you admit that long ago the inference in 
question was valid, and even cogent. Well, I answer in one 
sense it was, but in another and a truer sense it was not. For 
its cogency atose from the hypothesis of special and sudden 
creation on which it rested ; grant this hypothesis, and the infer- 
ence from organic adaptation to intelligent design becomes not 
anly cogent but inevitable. The hypothesis, however, was not 
one that really belonged to natural science, and it was just this 
hypothesis that constituted dhe ‘fictitious logical connection ” 
alluded to in the passage which Prof. Gray quotes from my pre- 
vious letter. The facts presented by science remain, of course, 
very much the s4me as they were; but it does not follow that, 
in the absence of the special creation hypothesis, ‘* whatever 
evidences of intellectual origination these manifested were seen ix 
the things themselves, and we suppose are to be seen there still.” 
In the last ‘issue of NATURE 
there is a letter from Prof. Darwin describing the formation of 
mudballs by a suitable and rare combination of natural causes. 
He and his brother did not see these balls in process of forma- 
tion, and therefore he says, ‘On seeing the first one or two, 
they looked to us like the handiwork of some boy with an 
enthusiasm for mud pies” ; but their number and the constancy 
of their situation on ‘the slopes of hills—ie. further knowledge 
of the inffrred conditions of their origin—afterwards disposed. 
of the teleological h¢pothesis in favour of a physical one. Now 
here it is equally true that ‘‘whatever evidences of intellectual 
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origination these manifested’ were seen in the things themselves,” 
and after the hypothesis of their physical origie had been arrived 
at, were ‘to be seen there still.” “Yet we, should have deemed 
the brothers Darwin very unworthy representatives of their 
family if, after having arrived at the physical hypothesis, 
they had continued to argue in favour of a teleological enthu- 
siasm for mud pies, on the ground that ‘the inference was not 
one from an intelligent originator to design in the (in-)organic 
world, but from marks. . . in the latter which indicated design 
to an intelligent originator.” In othét words, a change in the 
ypothesis concerning the origination of the mudballs entirely 
changed the logic#l cogency*of the teleological inference. 
Now I have purposely chosen this illustration because it is 
of so simple a character, and therefore grves in a clear manner 
èto show how greatly a teleological inference may be modified by 
a change of hypothesis concerning the mode of origin of a 
structure, even though the strifeture remains the same ; if there 
had been no evidence of a purely physical mode of origin in this 
case, it might truly have been said of the teleological interpreta- 
tion, ‘the inference to most minds was convigcing; at least it 
was legitimate.” Of,course if organic nature the apparent 
marks of design ‘‘in the things themselves” are much more 
numerous, varied, and complex than any that we meet with in 
inorganic nature; but no matter how numerous, varied, and 
complex such marks of design may be, if we see good reason to 
conclude that they have aX been produced by physical causes, they 
are no more available as gvigences of special design than are the 
mudballs—although both they and the mudballs, being alike 
formed under an orderly system of causation, may be due to a 
general design petvading the cosmos. And-here I understand 
that Prof. Gray is in agreement with me, for he says that when I 
assign the whole results to known [or unknown] physical causes 
and discard the factor of intelligence, I am bound to render their 
adequacy at least conceivable. - This appears to show that Prof. 
Gray is at one with me in holding that physical causes as such 
do not constitute other or better evidence of design in the 
organic than in the inorganic world ; and it is only because he 
cannot conceive how such gauses are adequate to produce the 
results observed inthe former that he deems these results unique 
as evidence of ‘‘the factor of intelligence.” In other words, 
supposing for the sake of argument that all these results have 
been due to purely phy-ical causes, and supposing further that 
all these causes were as perfectly well known as the less compli- 
cated physical causes of the inorganic world, then I take it Prof, 
Gray would agree with me in saying that under such circumstances 
the former would constitute no other or better evidence of design 
than the latter. . 7 
If so, our only difference resoives itself into a difference in the 
estimate which we respectively form of the probable adequacy 
of purely physical causes to produce all the results which are 
observable in organic nature. To me the probability appears 
overwhelming that in respect of method ‘all nature is of a 
piece,” and therefore that the terms ‘ physical” and “natural,” 
when applied to causation, are logically, as well as etymologically, 
convertible. To Prof. Gray, ou the other hand, the probability 
appears to be that such is not the case, but that, when we meet 
with the ‘‘ direction of action to ends,” we have special evidence 
of “the factor of intelligence,” which therefore makes nature “of 
at least two pieces,” and so makes the term “‘ natural” to mean 
more than the term “ physical,” S è 
Supposing that I am right in understanding this as the only 
difference between us, I may point oyt that if, while following my 
ideas of probability, I have erred on the side of rashness in 
drawing “the downright conclusion” that the facts cf organic 
nature present no other or better evidence of design than the 
facts of inorganic, Prof. Gray, in following his ideas of proba- 
-bility, can scarcely be able té shut’ out the suspicion (more espe- 
cially in view of,abundant historical analogies) that, in resorting 
to “the factor of intelligence ” ns a hypothesis wherever physical 
causation is found to be complex or obscure, he may be merely 
supplementing our present fknorance of such causation by an infer- 
ence which is at least as rash as my statement.) And here I should 
1 I suppose it will be admitted that the validity of an inference depends 
upon the number, the importance, and the definiteness of the things or 
ratios known, as compared with the number, importance, and definiteness of 
the things or ratios unknown, but inferred. If sœ we should be logically 
cautious in drawing inferences from the natural to the supegnatural; for 
although we have the entire sphere of experience from which’ to draw an 
inference, we are unable to gauge the probability of the inference when 
drawn—the unknown ratios being confessedly of unknown number, import- 


ance, and degree of indefiniteness: the whole orbit of human know- 
ledge is insufficient to obtam a parallax whereby to institute the required 
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like to observe, with special reference to the natural or physical 
causes summed up in the term ‘‘natural selection,” that although I 
speak with all the respect which I sincerely feel for só distinguished 
a naturalist and se able a dialectician, 1 am not able to follow 
Prof. Gray in his understanding of this subject, For he says of 
the theéry of natural selection that it is destitute of any preten- 
sions to act as the substitute of the theory of special design, 
“until it is explained how the physical destruction of a part 
should have set the rest inte varying at all, into varying advan- 
tageously, and into varying into the very special ways they have 
done.” But surely it is no part of the theory of natural selection 
to suppose that the physica.’ destruction of unfit organisms is, or 
has any need to be, the cawze of advantageous variations arising 
in other and allied orgarisms. The theory merely supposes 
that variations of all kinds md in all directions are constantly 
taking place, and that nataral selection seizes upon the more 
advantageous. ‘Therefore, so far as this theory is concerned, 
there is no call to explain why promiscuous variation occurs ; it 
is simply a fact that it does occur, though not necessarily made 
to occur by the destruction of other organisms. ‘Neither is there 
any call to explain why fhe, variations occur in special and advan- 
tageous ways, for they are not supposed to occur in special and 
advantageous ways, but only to appear to do so on account of 
all other variations being eiminated, while those which happen 
to occur in the specially advantageous ways are preserved. 
Again, Prof. Gray says in lis postscript that the theory of 
natural selection supposes successive generations to be slowly 


‘changing, ‘‘yet always so as to be in compatible relations to the 


environment,” Now it is trae that where the changes in the 
environment are gradual, and the variations of specific type are 
being slowly accommodatec. to them, each generation is, on the 
whole, in compatible relations with its environment. But it is 
not true that such continuous compatibility in itself points to 
design; it only points to the plasticity of the varying type, 
which, if not sufficiently plastic to meet the new demands upon 
it in this respect, simply besomes extinct. 

In conclusion, I agree that ‘natural sciencé leaves aside the 
question whether evolution and design in nature are compatible 
or not,” and L.agree that, “if science has no call to settle the 
question, it has none to piejudge it.” But I do not agree that I 
have prejudged this question by saying that in my opinion the 
theory of evolution, in supplanting the theory of special crea- 
tion, has necessarily removed the special evidence of des‘gn in 
organic nature, by showmg that in respect of causation organic 
nature and inorganic nature are one. GEORGE J. ROMANES 





The High Springs of 1883 


THE high springs of the present year, consequent upon the 
excessive rainfall of the past winter, are an event that ought 
not to pass unrecorded in the pages of NATURE. I can speak 
only of phenomena which I have observed upon my native 
chalk hills of Hampshire, but I doubt not that similar facts 
have attracted attention elsewhere. ~ i 

The Candover, a confluent of the Itchen from the north, burst 
forth this year in a field near Preston Candover, where it has 
not been known to rise for the last: fifty years, and has flooded 
the road between Preston Candover and Chilton Candover. 
The Itchen itself rose in the valley above Cheriton beyond its 
recognised source, and has flooded’ fields on thg road to Kilmes- 
ton, where no one recollects to have seen water before. 

Tbe Hampshire tributaries gf the Thames have acted in 
exactly the same manner. The itewater has issued forth in 
the valley just below Up:on Grey, far above its usual origin 
even in the highest springs, and has flooded the whole road 
between Bidden and Grerwell. Anothér branch of the same 
stream has risen in the fields on the left of the main road from 
Odiham to South Warnbarough, where spring water has never 
been known within the memory of the oldest inhabitant. In 
like manner the Wey, which, in wet seasons, takes its rise in 
the meadows adjoining Chawton House, has is:ued forth this 
year at a much higher level in the fields below "Farrıngdon, 

These facts are ihe more worthy of ‘notice because it has been 
generally believed that, in the Hampshire hills at least, owing ° 
to more efficient drainage and other cauges, the springs were 


ë Dim 
measurement or proportion between the terms known and the terms un- 
known. Or, othefwise phrased, we may say--As our knowledge of a part is 
to our knowledge of a whole, so is our inference from that part to the reality 
of ehat whole. Who, therefore, can say, even upon the supposition of 
Theism, that our inferences or “idea of design ? would have any meaning if 
applied to the ‘‘ All-Upholder,™ whose thoughts are not as our thoughts ? 
i : 
e ° ° 
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getting lawer every year, and would never again attain the level 
that they once had according to the traditions of past genera- 
tions, It should be added that the springs were at their highest 
about the commencemenit of this month, and are now gradually 


falling. P. L. SCLATER 
Hoddington House, Odiham, March 31 s 
e : e Fw Pa 





Scorpion Suicide i 
Lam corry that my experiments on scorpion suicide has given 


pain to some of your correspondents. Allow me to explain ina 
few words the object of my investigation. It is commonly 


believed in this colony and elsewhere that scorpions commit: 


suicide; Dr, Allen Thomson, in a letter to NATURE, lent the 
weight of bis scientific name to this view; and Dr. G. J. 
Romanes, inhis “ Animal Intelligence,” treats it as an open ques- 
tion, Nowif this habit ofcommitting suicide be an established fact, 
we’ have in scorpions a highly persistent type of creature that 
inherits a habit detrimental alike to the individual and the 
species. Scorpion suicide, therefore, if a fact, is one of the strongest 
individual cases against the Theorysof Evolution by “Natural 
Selection that ts presented to us in the animal kingdom It 
seemed to me that the only way of settling this question was by 
the direct appeal to experiment, But is the Theory of Natural 
Selection of sufficient imoortance in its bearing upon buman hfe 
and human progress to justify the infliction of jain upon, say, 
sixty scorpions? Iam one of those who believe that it is. I 
am one of those who believe that the theory of evolution has 


enormously influenced human thought and action, and is destined . 


to influence it in a constantly increasing degree. I believe that 
much of the moral and intellectual progress of our race is in- 
dissolubly associated with this theory of evolution. I may be 
wrong in that opinion, but that is the opinion I hold. And 
holding that opinion it became to me a duty to do something to- 
wards settling a question which seemed to me to be of great import- 
ance in its bearing on the evolution theory, And it was my 
object to do the work, as far as I. could, thoroughly and’ once 
for all. I believed that if I could show that even under torture 
scorpions do not commit suicide, the view that they do'so when 
irritated by the bright light of a candle-flare became highly im- 
probable.. To establish a negative in the face of positive 
assertions is 
experiment upon a number of individuals, Aine ille lachryme! 
One of my friends, however, protested as follows : ‘* The theory 
of evolution,” he said, “is now so strongly estabhshed, that 
scorpion suicide is æ priori imposible.” But I hold it to be 
dangerous in the extreme, in the present po-ition of science, to 
set up the theory of evolutior as a doctrme from which to draw 
deductions, unchecked by an appeal to nature where such appeal is 
possible, Í C. LLOYD MORGAN 
Rondibosch, March 12. 
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s Nesting Habits of the Emu 


I am able fully to confirm Prof. Moseley’s statement of the 
habits of the emu in nesting at Blenheim. Some years ago my 
father was very successful in rearingthese birds at his place.at 
Brockham Lodge, near Dorking. “The first’ egg was usually laid 
shortly after Christmas ; the total number of a brood bemg from 
fifteen to twenty, “aid usuallp at intervals of about forty-eight 
hours. Some time before the full number vas laid. the cock 
bird would commence the. incuhgtion by carefully drawing. them 
under him., When the hen bird was ready to add to their 
number she would sit-down by bis side, produce the egg, and 
her mate would then carefully draw it under him with ms foot. 
As soon a- the numbef was completed, it became necessary to 
seclude the, hgn bird, «as she was from this time ‘‘ vicjous 2 
towards het mate and towaids her own eggs ; and the seclusion 
continued until the young birds had attained a considerable size, 
as she show: d every disposition to destroy them. The number 
of eggs laid was often too large fur the cock .bird to get com- 
fortably under hit, Still during ‘several years that my father 
kept the birds a considaable Lumber of eggs were aunually 
hatched, and the young | irds reared to th: breeding age.. N8 
brood from native birds was, however, obtained. ‘They showed 
no disposition to change the breeding season from january to 
July. In captivity the birds strihingly exhibitede their singular 
inquisitive propensities. They were not u-ually vicious, except 
during the breeding season, but were very easily frightened, * > 

London, March 31 ALFRED W. BENNETT 


however, difficult, and I considered it “necessary to` 





The Recent Cold Weather 


THE excessively severe and prolonged cold weather of the 
month of March hag hardly a parailel in this century. It 
appears to have been felt throughout Europe, and has even 
reached the shores of Africa. Frost, snow, and wintry gales 
we expect at a season proverbial for its fitful severity, but the 
scarcely interrupted, sweep of the frigid atmospheric,waves 
which have overwhelmed us for three successive weeks is.an 
experience of weather so ¢emarkable that I conceive the record 
will probably interest some of your readers, awe 

„In position, altitude, and in its freedom fiom the sheltering 
influence of large towns, this station may be accepjed as favour- 
able for giving an accurate account of the weather in the centre 
of England, . Our instrfments aré, on a proper meteorological è 
stand, and are by Negretti and Zambra. I may add that, in its 
blighting influence on vegeMtiowstimulated into activity by a 
mild’ and moist period in February, this weather has ptoved 
mire destructive to early fruit blossoms, certain shrubs and 
plants accepted as hardy, than from any weather previously 
experienced in March in other years ; but apart from vegetation, 
and acting on the upturned fallows and sdtidencd clods of clay, 
the peneti ating winds, frequent frosts and fells of snow have 
pulvericed the land, so that it falls before the*plough or harrow. 
like calcined limestone, and in respect to the preparation of 
land the weather has had a beneficial action. 


ta 


Record of Weather, March, 1883, af Belvoir Castle, Leicestershire 
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Sap-Flow 


A REMARKABLE instance of the strong up-rush of sap in trees 
at this time of the yezr occurred here during the late severe 
weather, Thedioughs of a sycamore overhanging a road were 
trimmed: on the 21st of this month during a very keen frost, and 
next day icicles of frozen sap, varying in length from a couple 
of inches to a foot, were hanging from the sevéred ends, The 
icicles were semi-opaque in appearance and slightly iridescent, 
like the sheen on the moonstone, ang, when put in a bottle and 
melted, the product was pure sap., 

The sycamore, being one of the earliest trees to develop leaves, 
had its sap rising, notwithstanding the intense cold and late 
season $ while a beech, which is much later in coming out, and 
an ash, which is usually latest of all, whose boughs had also 
been lopped, showed ho signs of bleeding, and.the cuts remained 

and bate. -t : 
“The icicles have “heen melted, reformed, and melted again 
since the 21st, and still the sap is dropping from the cuts. 

Highfield, Gainsborough, March 28 F. M. Burton 
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Foamballs ` - 


To artificial snowballs and mudballs wil, you permit me to 
add an experience of foamballs. We were staying at Bjarritz in 
early spring, and one morning on going down to the beach we 
found it covered with such balls. A strong wind was blowing 
off the bay, which caught the wave-crgsts, and threw off little 
masses of foam. These, though quite small at first, accu nu- 
‘lated, and, in some cases, conglumerated as they rolled inland, 
until they gradually attained a size of two to three feet in 
diameter; and as many of these ball, of varius sizes were 
drifted along by the uind, they presented a most singular 
appearance. This was made more cuious by some of the town 
dogs catching sight of the objects, agd taking to chevying them 
along the sand, until a sort of steqplechase was established. 
Every now and then a doz would overtake and dash into a 
flying sphere, only to find it, to as manifest disappointment, of 
a very unsubstanti tl charac’ét. The beach was covered far and 
wid? with thé debris of the broken balls. 

Guildown, Murch 31 J. Ranp Capron 

e 


o 
Meteo?; the Transit; the Comet 


„As you have pn previous occasions deemed it of sufficient 
interest to record notices of striking meteors observed, I send 
you an account of a singularly brilliant and unu ual form which 
appeared here about half-past 8 p.m. on the 29th inst. 

» Thappene | to bel oking at a portion of the sky a httle below 

the constellation ‘‘ Orion,” that is to the southward and east- 
ward, when suddenly a brilliant meteor became apparent. Un- 
like ordinary meteors, it did not move, at least to my vision ; it 
simply increased in™size and brilliancy, till it appeared like a 
fine ‘Roman candle” or ‘blue light,” intensely blue, and 
emitting rays at about two hundred yard.’ distance. It appeared 
to illuminate the country with a pale blue light. 

It disappeared as suddenly as it came. Could its stationary 
appearance and increasing brightness have been caused by its 
approaching me ina direct line? I have thought so. 

I saw the transit of Veyus splendidly from my hilltop, through 
my binocular, an ordinary hand-telescope, and even with the 
naked eye, protected of course in each instance by coloured 


ass. 
The comet also was a glorious object for several weeks, It 
was first seen here on September 23. I noticed very plainly the 
dark line near the right edge of the tail, as if there had been a 
fold in a luminous substance ; that was the idea that the appear- 
ance gave me. Fig. 3, p. 610, vol. xxvi. of NATURE, most 
resembles what we saw Mere, but the shadow, or dark part, from 
the V-like incision at the end, should be longer and darker, _ 
Not being a scientific observer, 1 did not troubl: you with any 
notices of either, feeling sure you would have plenty. _  ~ 
British Con-ulate, Noumea, January 31 E. L. LAYARD 





Ticks 


CAN none of your reader§ be prevailed on to take up the 
study of the Ixodes (Ticks), of wbi h there are several Briti-h 
species? I feel sure their life-history, if fully worked ou’, would 
rove both interesting and instructive, and might throw some 
ight on a mysterious and deadly disease amongst cattle and 
sheep, which prevails extensively in Scotland, and in ‘ome 
districts in England. It isa curiou fact that Ixodes are alm ‘st 
invariably, if not always found iaf€sting sheep where this di-ease 
prevails, and it becomes an important question whether their 
pre-ence is merely a coincidence, from the rough coarse natural 
grasses forming a congenial habitat, or whether they are not the 
carriers or inoculators of wegetable or other poison. I should 
be very glad to give further information to any one di-posed to 
take up the s‘hdy, i? W. E. L. 





Ignftion by Sunlight 
“t M.” MAY like to have the following cae:—I went once at 


sunrise (at Kishnagar, Benga!) into my coachhouse, which opened. 
east. I saw smoke ascending from the tops of the tw carriage 


lamps. I jumped hastily to the conclusion that my syce (groom) ` 


had been using the carriage candle, illegitimately, and taxed 


him. His defence obliged me to examine closer, and to see that ' 


the two wicks had been ignited to smouldering point by the 
horizontal rays of the sun’ condensed by the parab slic reflectors 











at the backs of the lamps. A notable enough example of Indian 
heat, was it not? W. J. HERSCHEL 
Collingwood, March 31 -- 





Wuen driving along tke Beanmaris Road on Tuesday last at 
half-ga-t three, 1 observ: d smoke issuing from the top of one of 
the carriage lamps. I stcpped to examine the cause, and found 
that the reflector had concentrated the sun’s rays on the wick of 
the candle lamp and caused it to smoulder. 


Rhianva, Bangor, Apri. 2 Epmunp H: VERNEY 





Mimicry P 
REFERRING to Mr, Stokoe’s letter in NATURE, vol, xxvii., 
p. 508, and to his remarksn the defective vision of thé Teleostei 
as proved by the very pocr imitations of insects which are sifffi- 
cient to entrap thew, have not bats and swallows—animals of 
certainly more than normal acuteness of vision—been hooked on 
several occa ions by the flyfisher ? H. J. MORGAN 
Exeter, March 31 e$ 





(ai 
Braces or Waistband ? 


CAN you or°any of your readers answer the following :— 
Which method of suspends the trousers 1s the least interference 
with ature —their suspension from the A7fs or from the shoulders, 
the wearing of braces, or a tight waistband ? -< RM 

March 16 


us 
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' SINGING, SPEAKING, AND S TAMMERING* 
JI.—SPEAKING 


N the first lecture the musical and emotional side of 
human utterance ; in the second, the colloquial and 
intellectual aspect of speech was adverted to. Speaking 
in modern times, and in England especially, is a more 
neglected art than singing. Even in Shakespeare’s days 
there must have been a state of things not very dissimilar; 
for he makes Dogberry, who always manages to state the 
wrong proposition, say, “ Readin’ and writin’? come by 
nature,” and there is a quaintly satirical passage in that 
graceful and ethereal play, the ‘‘ Midsummer Night’s 
Dream,” which goes szraight to the point. Theseus, in 
commenting on the Clawn’s blunders of.diction,-says :—, 


** Where I have come, great clerks have purposed 
To greet me with premeditated welcomes ; 

~ Where Į have seen them shiver and Lok pale, 
Make periods in themid-t of sentences, 
Throttle their practised accents in their fears, 
And in conclusion dumbly bave broke off, 
Not paying me a welcome.” 


It cannot be too of-en reiterated that speech is essen- 
tially an acquirement, and that it must be learned. At 
first, indeed, itis picked up by imitation in early child- 
hood, and later on in fe`, commonly neglected and left 
to take its chance ; though much can be done with little 
labour to correct defects both of thiseand of the-hand- 
writing, the two first things by which a fnan’'s intellectual 
status is judged of. Itis ynlike singing, in that pleasant 
and articulate speaking does not require the gift ofa 
musical organ, but is open to all alike. There exists, 
however, in some quarters a prejudice against fluent 
speaking. Ineffableness is held to indicate grasp of 
thought; taciturnity to be the cloak of prefundity. - This 
would be correct if fluency were to supersede accuracy 
but such an antagonism is by no means necessary, or it 
would reach its natural limit in the case of the sailor’s 
parrot, which “could not talk, but thought the more.” 

Some other hindrances to cosrect speech require pass- 
ing comment.. In the first place its acquirement is too 
much mixed up with recitation and dramatic representa- 
tion. Neither exaggeration nor serPile imitation produce 
good spealting, the one salient feature of which is natural- 
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ness and spontaneity. Elocutionary teaching has also 
been hindered by an over-cultivation of poetical rhythm, 
which tends to reduce speech to a kind of singsong. The 
same may be said of punctuation, which i®not elocution- 
ary but grammatical; though the absurd rule hag been 
formulated to “pause one for the comma, two for the 
semicolon, three for the colon, and four for the full stop.” 
It is sufficient to test this pedantic error by reading 
any piece of nervous or pathetic English on the system, 
and thus to show its full absurdity. ; 

It has been said above that whereas in singing the 
musical note is predominant, in speaking it is secondary 
and subsidiary to the words; but it still exists, and its 

- function is well described by Cicero in his treatise, “ De 
Oratore.” He says, ‘‘Est in dicendo etiam quidam 
cantus obscurior.” An appreciation of this fact is of the 
greatest value to the public speaker, since the imperfect 
regulation of the laryngeal element often renders the 
voice indistinct and even inaudible.’, Many speakers drop 
their voices with a descending infection, and from want 
of musical ear fail to raise it again: others err from 
excess of noise, and in their anxiety to bé audible, shout 
and labour, with the result of enveloping the significant 
sound in an overwhelming mass of heterogeneous and 
meaningless vibration. 

It has several times been attempted to reduce speech 

to a definite musical notation like that of singing. To a 
certain extent this was done in the Ecclesiastical Plain- 
song; but it was carried to its extreme limit in a work of 
the last century, the “Prosodia Rationalis” of Joshua 
Steele. It is sufficient to glance at the vague and com- 
plicated symbols there employed to realise its practical 
uselessness.! Indeed, so far from being an advance, it is 
really a step of retrograde character. - Mr. Deacon, in 
“Grove’s Dictionary of Music,” gives very clearly the 
four chief differences between song and speech :—1. The 
isochronism of vibration is never present long enough to 
make a musical note. 2. Little more than the lower third 
of the singing voice comes into playin speech. 3, In 
singing short syllables do not exist. 4. Singing tends to 
preserve intact purity of language; speaking, to split it 
up into dialects and idiosyncracies. 
, A common defect in speaking in large buildings is 
inability to catch the keynote or resonance vibration of 
the inclosed space. All large areas have such resonance 
notes, and in some it is very marked: Westminster 
Abbey, for instance, consonates to G sharp, and intoning 
on this note is much more audible than on one a semi- 
tone above or below it. Personally the lecturer prefers 
the use of an open.chest-voice ds little vocalised as may 
be It is less laborious, less liable to accidents, less 
liable to develop the affection commonly known as 
“clergyman's throat,” and, by removing the sensation of 
effort, more easy and sympathetic. 

He then proceeded to analyse the constituents of a 
good delivery; ¿fhd first, pauses. Haste is one of the 
commonest faults in speech. It has two defects; the 
one in overtaxing the complgx muscular mechanism of 
the speaker; the other in adding to the intellectual 
labour of the listener. The former would be considered 
‘in the third lecture ; the latter needed a few words. The 
rapidity of reception of ideas through the ear differs 
materially in ‘different persons, even excluding those 
distinctly “hard of heanng.” It is not great among the 
uneducated, whence it had been paradoxically said that 
all illiterate persons are deaf. But they do require a 
longer time to arouse them to a state of attention than 
the more cultivated. Naval officers had defended the 
fractice of swearing, or as it was euphemistically termed, 
“‘shotting their spegch,” with sailors; the expletive 
rousing attention and preparing the mind for the suc- 
ceeding command, Mr. Hullah had on a sinfilar ground 
explained the refrains or fal-lal-las of the older music, if 
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that the) dilute the too concentrAted sense of the words, 
and give time fo» the perception of the music. 

When the great actor Salvini was in this country in 
1875, the lecturer made some experiments on this point. 
Salvini’s voice was one of the most remarkable ever 
heard for its power of travelling; even suppressed phrases 
coming up to the distant gallery with perfect clearness. 
He spoke on a note about D in the bass, from the chest, 
and in a sort of recitative; there were distinct periods 
from accent to accent, and the inflections were very large, 
running over an interval of moe than 2 fifth. Thein- 
dividual words came ahput one a second, andthe pauses 
were astonishingly logge. They frequently amounted to 
four, several times to five, and at the two great crises of ° 
the play to seven continuows seconds. And yet there was 
no sense of delay or of interruption, but quite, the reverse. 
The lecturer incidentally noted another thing, which the 
recent development of Wagner’s musical theories had 
invested with *additional igterest. In the play “I 
Gladiatore,” the four principal cMMracters, a young 
Christian virgin, a Roman matron, the hero a Roman 
officer, and the gladiator, formed an uninfentional though 
perfect vocal quartett of soprano, contralto, tenor, and 
bass. At times the alternations of dialogue produced a 
distinctly musical effect, an obgervation which to his. 
mind strongly corroborated the views of the great 
musician lately deceased, that dramatic mysic, instead of 
being conventional, should be the outflow of passion and 
emotion, and that. this result could b® attained as well - 
from the elocutionary as from the strictly melodic side. 

Pronunciation, under which 1s included respiration 
as well as vocalisation, was then spoken of, schemes of 
the vowels and consonants by Dr. Bristowe and Melville 
Bell being distributed among the audience. The latter’ 
being unfamiliar in this country, may be reproduced tn 
this abstract. 


_ GENERAL VOWEL SCHEME. MELVILLE BELL, 























Lingual. Labio-Lingual Labial. : 
1, Eel U (German) Ooze 
2, In U (French) a O (Provincial) 
3. Ale U (French) Old 
4. Til (Scotch) Zur (Provincial) Ore 
5. Ell Eu (French) Awe 
6. An Er Ir (English) Urge {Scotch) 
7, Ask Er Ir (variety) Urge 
a 3) Ah an 
ARTICULATIONS or CONSONANTS, ; 
? Oral. Nasal. 
i ` rÉ È M 
Obstructive. g 
Complete contact. | wee T D N 
Ph Bh 
. Rh R (smooth) 
_ [Ch Gh 
Fim .../ Wh Ww 
S * 2h 
at Sh Z 
Approximation e (Yb Y 
‘ KRh Gr (burr) 
| Continuous Relaxed (Rb R (rough). 
s 
: jT Vv 
e \ Partial contact a Si (Welsh) Th 
° lc (Gaelic) 








The aspirate was briefly described as being no fixed 
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articulation, but simply a vowel sound first whispered 
and then pronounced aloud. Accent ‘has for its object 
to make one syllable or several more promireht than 
those around. The English language tends to throw 
it as far back in a word as is practicable. A long word 
may have one strong, and one or éven two weaker accents 
1n If. 

Inflexion is either rising, falling, or a compound of 
these. As a rule, rising tones appeal, falling tones assert, 
compound tones suggest ; a complete balance of the two 
is the antithesis, which*can be heard in such a remark as 
“Tt was not so much what you said—as your manner ‘of 
saying it, which struck me.” ‘Whe contrasted effect of 
the two accents may be reproduced by reading this sen- 
tence aloud and intelligegtly.¢ 

When inflexion is applied in this way to sentences, 
three cases occur: the sentence either asserts, asks, or 
orders, and the nature of the inflexion depends on the 
relative circumstances of tle speaker and listener. 

Delivery and m@dulation are combinations of pausing 


. and of pitch. The conversational pitch being taken as 


a medium, all Below this denotes sadness or solemnity ; 
all above it joy or levity. Force, expression, and senti- 
ment, thus developed, are infinite in their variety. 

Emphasis can only be attained and regulated by a full 
perception of the point to-be brought out; as a rule it 
marks the predicate of a logical expression. False 
emphasis is the foundation of many quaint stories in 
common currency. Speaking generally, new, contrasted, 
or antithetical ideas are marked by emphasis. 

In conclusion, the lecturer gave three general rules by 
which any one can speak. The first, in the words of 
Horace ; “ Dicendi recté principium est sapere, et fons ;” 
that is, “ Know exactly what you are going to say.” The 
second, “Endeavour tp forget yourself.” This frame of 
mind had been formulated by old elocutionists as “ Have 
a contempt for your audience.” He preferred to state it 
in a less obnoxious way as “ Consider yourself one of your 
audience.’ The third, “Be natural and unaffected.” 

By bearing in mind these simple injunctions any man 
free of congenital or acquired defects, though he might 
not be a brilliant, could hardly fail in being an agreeable 
and sympathetic speaker, 





PROFESSOR SCHIAPARELLI ON THE 
GREAT COMET OF 1882 


READERS of NATURE will be glad to have ‘a full 

report of the interesting popular lecture which Prof. 
Schiaparelli, the well-known Italian astronomer, gave in 
Milan on February 4, on the great comet of 1882. Re- 
ferring to the national misfortune which had given origin 
to his and other lectures, he began by showing that while a 
connection between the comet and the inundations which 
wasted, in October. 1882, many Venetian provinces, wis 
not absolutely impossible, it was at least very improbable, 
bo:h because the-comet was fet a great distance from 
the earth when the floods rose, and from the difficulty of 
understanding why the supposed influence of the comet 
should have acted only on that little part of the globe. 
After this preamble M° Schiaparelli gave the public a 
rapid and elementary account of our planetary system, 


` and of the comet's trajectory during its passage near the 


sun and planets. The orbit of the comet, in the position 
which could be subjected to astronomical measurement, 
is parabolic, in a plane inclined 30° or 40° to planes of 
the solar system, The greater portion of the orbit is in 
the southern regions ; for in the austral hemisphere the 
comet was sooner and better observed than in the boreal, 
where it never was very high above the horszon. The 
vertex of the parabola is very near thasun, and only when 
the comet was approaching to this position wich an extra- 
ordinary rapidity, astrono ners could perceive it,—at 





Auckland (September 2), at the Cape of Good Hope, in 
Australia, the Argentine Republie, and Brazil. The airec- 
tion of its moyement was perhaps towards the sun ; but the 
inconceivable rate which the comet acquired in its falling 
towards the sun (480 km. in a second, sixteen times the 
mean velocity of the earth in its orbit), and the lateral 
rush coming fron it, were enough at that time to overcome 
the attractive power of the sun, and to hinder the great 
luminary from swallowing it. The attraction of the sun 
failed not to produce its effect, slackening successively 
its flight ; but being animated by this great velocity, the 
comet could escape in security to where the sun’s action 
is very feeble, and whence it will not return for many 
ears, 

4 The Cape astronomer had the opportunity of wit- 
nessing this rare spectacle of a heavenly body which, 
rushing headlong from extraplanetary depths, went 
directly on the sun, as if ıt would fall in, and notwith- 
standing, in a few ours delivered itself, changing com- 
pletely its direction of motion. At that time the earth 
was placed vesy obliquely in respect to the arc described 
by the comet about the sun, so that astronomers observed 
it with a great foreshortening of perspective. In those 
hours the comet, being exposed to an extraordinary heat, 
swelled and became so luminous, that the Cape astro- 
nomers, and afterwards some ın Europe, could see it 
near the sun. They could make the absolutely new 
observation of a comet's transit before the solar disk, 
thus satisfying an ancient desire of astronomers, who 
have wished to know if in those bodies’ head, which often 
appears as a very bright star, is hidden an- ob;cure 
perceptible nucleus, and to judge of the density of the 
shining atmosphere whose splendour produces the star’s 
appearance. In this case it was not possible to be 
deceived by an illusion, as happened in 1819. Messrs. 
Finlay and Elkin, at the Cape, saw the comet gradually 
approach the sun’s limb, touch it, and disappear ; so that 
their searches to find the comet in the place where it 
obviously was were vain. The comet then was so thin 
and clear, that the most slender cloud would more 
obscure the sun: its solid nucleus (if it had a nucleus, as 
was very likely) was so small that the observer’s telescope» 
could not perceive any spot or shade. After it left the 
neighbourhood of the sun, the effects of the enormous 
heat began to appear in the development of that splendid 
tail, which everybody could see in the morning hours of 
October and November. j 

The orbit of the comet (continued the Professor) is not 
easily deducible from the very little portion which we 
know. Both becau e to assign a trajectory observed na 
small branch is very difficult, and sometimes impossible, 
and because exact and definitive calculations will not be 
undertaken before the vanishing of the comet ; the notes 
which at present can be given are only approximative. 
On observations of last September, Ociober, and Novem- 
ber, it was stated that the period of the ®omet is included 
between eight and nine centuries, and the aphelion is 
nearly six times farther tha Neptune from the sun (175 
times the earth's mean vector radius), the rate of velocity 
in aphelion and perihelion being as 1 to 23,000. 

On the brightness of the comet, M. Schiaparelli ob- 
served that it could be attributed to three causes: the 
strong illumination of the sun, its own light, and electricaP 
discharges, which take place continually in similar bodies, 
in the opinion of éxpert physicists. ‘Those causes united 
to make that very splendid appearance of a matter clearer 
and less dense than the rarefied gir of our best pneumatic 
engines. The density of the tail was so small that an 
astronomer estimated it at no more than a few kilo- 
grammes, while its dimensions wefe larger than were 
ever beforegobserved in comets. It is true that other 
comets (that of 1861, for example) showed an apparently 
i8nger tail, their position in respect to the earth being 
more favourable to observation; but in the annals of 
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astronomy we have never found a comet's tail really as 
long as this. : 

I leave out the detailed description of the comet’s 
aspect, because NATURE has given fulf accounts and 
sketches, and I come to the most interesting parteof M. 
Schiaparelli’ s lecture, on the production of those magni- 
ficent phenomena. I translate literally from Signor 
Schiaparellr’s manuscript. 

The proper nucleus of the comet is a solid or liquid 
body so small as rarely to be seen : in the greater number 
of comets, as in this, it seems to be not large enough to 
be visible even in powerful telescopes. It seems also that 
in some comets there are several nuclei, very small and 
close, whose particular atmospheres in their development 
at last unite in one. As long as such a body (or system 
of bodies) remiins far from the sun, in extraplanetary 
regions, where temperature is less than — 140° C. (accord- 
ing tothe most moderate estimates),and where the sun has 
perhaps no power to heat it, the matter must be wholly 
solid or at least liquid; and, if a small quantity is 
gaseous or vaporous, 1t must have a great density and a 
small volume, The progressive approach to the sun by 
its descending orbit will obviously swell the enveloping 
atmosphere, or give rise to one if it does not yet exist, 
with materials generated by the surface. Shortly the 
nucleus begins to appear surrounded by a blaze of light, 
feebleat first, but afterwards more and more brilliant, which 
is the star or head of the comet Many comets do not go 
beyond this first phase, both because they have not matter 
enough to make an atmosphere, and because they do not 
come near enough to the sun to be subject to a great 
neat. Some comets do not enter the earth’s orbit, others 
cannot reach that of Mars, and we know that the comet 
of 1729 got only a little way into the orbit of Jupiter. 
The most part of those comets, being exposed very 
moderately to the solar influence, cannot increase, and 
remain telescopic ; and it is very probable that a large 
number stop at Jupiter or Saturn’s orbit (or even further) 
in their descent upon the sun: none of those are seen, 
and we can speak of them only by conjecture. . 

When a comet, however, as the present, pierces through 
the interior part of the planetary system, it is in the best 
condition to develop its atmosphere if it contain matter 
enough to do so. But the sun, while attracting to him- 
self the nucleus, has the property to repel some of the 
matter of the atmosphere. It is not well known, how and 
why this matter is repelled, and to expound the various 
hypotheses on this point would take too long a time. The 
effect of repulsion is nevertheless undoubted, and mani- 
fested by the fact that those parts of the cometary atmo- 
sphere, under the sun’s impulse, almost as if under a gale 
blowing from it, leave the nucleusand fly in an opposite direc- 
tion away from the sun, producingsthe tail, which, nourished 
successively by incessant evaporations of the nucleus, 
more and more ingreases in,length, till the atmosphere of 
the nucleus, wh@lly repelled, overflows into the tail, and 
thus exhausts itself. This happens usually when the 
nucleus, after the perihelion,teceding from the sun and 
being then exposed again to the cosmical cold, is no 
longer able to supply with new evaporations the part of 
the atmosphere which the tail absorbs. Deprived thus 
of its former envelopes, and unable to engender others, 


“the nucleus is reduced again to itself, and the comet 


disappears, . 

The tail of the comet consists then of matters repelled 
by the sun with a mysterious power. But, during the 
above described period gf conflagration, other interesting 
events occur in the comet. It is so much swollen ands 
convulsed by solar heat that the little nucleus is not able 
sometimes to keep t8gether the fragments by its pwn very 
feeble attraction. Violent eruptions take place at the 


-~ surface, so that pieces of nucleus are raised and thrown 


out of the principal body’s attraction. Tbose fragments 

then pass through the heavens as independent bodies, 
e 
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and their orbits are not very different from the orbit of the 
nucleus. Sometsmes one of the broken pieces is great 
enougl to engender another separate comet: that is, the 
several times observed phenomenon of a divided comet. 
But most generally it seems that separated pieces are 
very small and numéreus, like the sparks of a piece of 
salt thrown on the fire; and extend along the trajectory 
of the nucleus like a current or projection of corpuscles, 
which gradually invade 4ll the orbit of the comet. Many 
comets (probably all) engender in their course a similar 
retinue ; and the planetary intervals are p&opled by those 
corpuscles produced bya comet's partial disintegration. 
When the earth in itseyearly revolution passes through 
one of these processions it meets with several pieces, 
which get inflamed by conéact with the terrestrial atmo- 
sphere, and burn in a very short time, produging a falling 
star. 

An example of such a process of separation was given 
by the present domet. In effect, a little before October 15 
M. Schmidt, the astronomer at Athen® observed an irre- 
gular and very feebly shining thin cloud leaving the 
comet, withdrawing, and finally disappearfhg. It was more 
dense and luminous ın some places than in others, but it 
looked not like a comet, having rather the aspect of a 
mass of corpuscles exploded bø the principal nucleus. 
The atmosphere also enveloping the principal nucleus 
offered analogous phenomena, being not rqund and sym- 
metrical, but lengthened spindle-fashion, with several 
more luminous centres of different intensity spread in an 
oval cloud. We have, besides, reason to believe that 
another little comet, which was observed in the beginning 
of 1880 in the austral regions of the earth, running in an 
orbit very similar, was previously separated from our 
great comet. 

M. Schiaparelli passed afterwards to another question, 
on the chemical constitution of comets, explaining the 
principle of spectrum analysis and its application to 
celestial chemistry. He remarked that the piesent and 
Wells’s comet only, by their coming so near the sun, ° 
could present the lines of sodium, whilst all the comets 
before observed gave only lines of hydrocarbons in the 
spectroscope; and iit is very probable, according to 
modern theories, that comets contgin also some matters 
which are made apparent in falling stars and in aérolites, 
as iron, nickel, silicium, magnesium, aluminium, and 
others. This confirms the induction as to the similarity of 
their chemical composition to that of the earth; and the 
common origin of comets in the planetary system is evi- 
dently proved by their accompanying the sunein its pro- 
gressive movement towards the constellation of Hercules, 
It seems that comets belonging to the solar system would 
have the function of continually dissipating matter in 
space, as a compensation to the attractive power of the 
greatest centre, the sun. 

‘Pressure of space obliges me to leave out the very 
efoquent conclusion of this lecture, in which the lecturer 
refuted the apprehensions as to the shock of a comet with 
the earth, and its probablé consequences, discussing the 
great moral importance of these studies as an antidote to 
the fears and superstitions of ignorant people. Referring 
to Anaxagoras and Gulileo, he concluded with these words: 
“A science which suffered such noble condemnations, 
and is able to awake such noble hopes, cannot be con- 
sidered as futile and idle; it will always be dear to the 
friends of truth; dear to every one who is convinced that 
man lives not by bread alone.” FRANCIS PORRO 

R. Observatory of Brera in Milan 








THE SOARING OF BIRDS 


THE recent correspondence in NATURE upon this 

subject ought not to close without some reference 
to a possible explanation of soaring which does not appear 
to have been yet suggested. 
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I premise that if we know anything about mechanics it 
is certain that a bird without working Ats wings cannot, 
either in still air or in auniform horizontal wind, maintain 
his level indefinitely. For a short time such maintenance 
is'possible at the expense of an inigial relative velocity, 
but this must soon be exhausted. ‘Whenever therefore a 
bird pursues his course for some time without working , 
his wings, we must conclude eithgr (1) that the course is 
not horizontal, (2) that the wind Is not horizontal, or (3) 
that the wind js not uniform. It is probable that the 
truth is usually represented by (1) or (2); but the question 
I wish to ratse is whether the cause suggested by (3) may 
not sometimes come into operation® 

In NATURE, vol. xxiii. p. 10, Mr. S. E. Peal makes 
very distinct statements aseto tfe soaring of pelicans and 
other large birds in Assam. The course is in large and 
nearly circular sweeps, and at each lap some Io or 20 
feet of elevation is gained. When theres a wind, the 
birds may ın this wgy “ with@ut once flapping the wings” 
rise from a height of 200 to a height of 8000 feet. 

That birds dg not soar when there is no wind is what 
we might suppose, but it is not evident how the existence 
of a wind helps the matter. If the wind were horizontal 
and uniform it ceriainly could not do so. As if does not 
seem probable that at®a moderate distance from the 
ground there could be a sufficient vertical motion of the 
air to maintaim the birds, we are led to inquire whether 
anything can be made of the difference: of -horizontal 
velocities which we know to exist at different levels. 

In a uniform wind the available energy at the 
disposal of the bird depends upon his velocity rela- 
¿ively to the air about him. With only a moderate 
waste this energy can at any moment be applied to gain 
elevation, the gain of elevation being proportional to the 
loss of relative velocityesquared. It will be convenient 
for the moment to ignore the waste referred to, and to 
suppose that the whole energy available remains con-- 
stant, so that however the bird may ascend or descend, 
the relative velocity is that due to a fall from a certain 
level to the actual position, the certain level being of 
course that to which the bird might just rise by the 
complete sacrifice of relative velocity. 

For distinctness of conception Jet us now suppose that 
above and below a certain plane there is a uniform hori- 
zontal wind, but that in ascending through this plane the 
velocity increases, and let us consider how a bird sailing 
somewhat above the plane of separation, and endowed 
with an initial relative velocity, might take advantage of 
the positiofi in which he finds himself. 

The first step is, if necessary, to turn round until the 
relative motion is to leeward, and then to drop gradually 
down through the plane of separation. In falling down 
to the level of the plane there is a gain of relative velo- 
city, but this is of no significance for the present purpose, 
as it is purchased by the loss of elevation; but in passing 
through the plane there is a really effective gain. In 
entering the lower stratum the, actual velocity is indeed 
unaltered, but the velocity relatively to the surrounding 
air is zzcreased. The bird must now wheel round in the 
lower stratum until the direction of motion is to wind- 
ward, and then return tq the upper scratum, in entering 
which there is a second increment of relative velocity. 
This process fnay evidently be repeated indefinitely; and 
if the successive increments of relative velocity squared 
are large enough to outweigh the inevitable waste which 
is in progress all the while, the bird may maintain his 
level, and even increase his available energy, without 
doing a stroke of work. e 

In nature there is of course no such abrupt transition 
as we have just now supposed, but tlfere is usually a con- 
tinuous increase of velocity with height. If tlis be suf- 
ficient, the bird may still take advantdpe of it to maintain 
or improve his position without doing work, on the prin- 
ciple that has been explained. For this purpose it is 


1 








only necessary for him to descend while moving to lee- 
ward, and to ascend while moving to windward, the sim- 
plest mode of doing which 1s to describe circles on a plane 
which inclines downwards to leeward. If in a complete 
lap tht advantage thus obtained compensates the waste, 
the mean level will be maintained without expenditute of 
work; 1f there be a margin, there will be an outstanding 
gain of level susceptible of indefinite repetition. 

A priori, I should not have supposed the variation of 
velocity with height to be adequate for the purpose ; but 
if the facts are correct, some explanation is badly wanted, 
Mr. Peal makes no mertion of the circular sweeps being 
inclined to the horizon, a feature which is essential to the 
view suggested. It is just possible, however, that the 
point might escape attention not specially directed to it. 

However the feat may be accomplished, if it be true 
that large birds can maintain and improve their levels 
without doing work, the prospect for human fight be- 
comes less discouraging. Experimenteis upon this sub- 
ject would do well to limit their efforts for the present to 
the problem of *ghding or sailing through the air, When 
a man can launch himself from an elevation and ghide 
long distances before reaching the ground, an important 
step will have been gaired, and until this can be done, it 
is very improbable that any attempt to maintain the level 
by expenditure of work can be successful. Large birds 
cannot maintain their levels in still air without a rapid 
horizontal motion, and it is easy to show that the utmost 
muscular work of a man is utterly inadequate with any 
possible wings to allow of his maintenance in a fixed 
position relatively to surrounding air. Witha rapid hori- 
zontal motion, the thing may perhaps be possible, but for 
further information beering upon this subject, I must 
refer to a paper on the resistance of fluids published in 
the Philosophical Magazine for December, 1876, 

March 22 RAYLEIGH 





PHILIP CHRISTOPH ZELLER 


EX TOMOLOGY has just sustained an irreparable loss 
by the death of Prof. Zeller, which took place at 
Grinhof, near Stettin, an March 27, suddenly, from heart 
disease. Zeller was born on April 9, 1808, at Steinheim, 
in Wurttemburg. For many years he was attached to 
official educational establishments im Germany, especially 
at Glogau in Silesia, and Meseritz in Posen. While at 
the former place the honorary title of Professor was 
bestowed upon him by the Government on account of his 
eminent scientific researches, and some time afterwards 
he retired from official duties, and settled near Stettin, 
where much of his leisure was devoted to the Ento- 
mological Society that has its headquarters in that town, 
of which he was acting secretary, and of which Dr. C. A. 
Dohrn is president. Zeéller’s fame as an entomologist is 
more especially based upon*his publitetions on Zepi- 
doptera, more particularly of Europe, and chiefly on the 
smaller moths. His firsterecorded paper appeared in 
Oken’s /sis for 1838, and consisted of a critical deter- 
mination of the Lepidoptera in Réaumur’s “ Memoirs,” a 
prize essay, in which the author toak first place. From 
that time a continuous stream of valuable gapers by him 
appeared, and on the day of his death he was engaged ine 
scientific work. It is utterly impossible to give here even 
the titles of his more important works. It is with regret 
that we are obliged to admit that the title of “entomologist” 
does not always enable us to take for granted that the 
entomologist ıs also a naturalist. *Zeller was both, in the, 
Yullest acceptation ofthe terms. While his purely de- 
scriptive work is of the highest character, his investiga- 
tions inté the natural his-ory of his subject were persistent, 
and he never*ceased to deprecate the “‘slop-work” so pain- 
fully evident in the writings of some entomologists. For 
many years he made almost annual excursions in pursuit 
of his favourite science, especially in the Alps of Central 
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Europe, and so long ago as 1844 a more extended tour in 
South Italy and Sicily." In this country he was so well 
known that British entomologists will feel that in his death 
they have lost one of themselves; it is nearly thiity-five 
years since he was elected an Honorary Member 6f the 
*Entemological Society of London, and he was one of the 
editors óf Mr. Stainton’s magnificent “ Natural History 
of the Tineina.” There are those amongst us in this 
country who in Zeller’s death have Jost one of their 
dearest friends. Scientific entomology has lost one of its 
most shining lights. R. MCLACHLAN 








° 
THE GREAT INTERNATIONAL FISHERIES 
EXHIBITION 

HE MAJESTY THE QUEEN has recently ap- 
pointed the 12th of May for the opening of the 
International Fisheries Aa “which an influential 
and energetic committee, under the active presidency of 
the Prince of Wales, has developed to a magnitude 
undreamt of by those concerned in its early beginnings. 
This magnitude is perhaps as great a matter of agreeable 
surprise to Mr. Birkbeck and its other Norwich founders 
as it will be to those who have very naturally become 
accustomed to class all specific exhibitions together upon 
~ a standard formed by the unfortunate annual exhibitions 
of which the public has, not without reason, grown 

weary. ` 

The idea of an éz/ernational Fisheries Exhibition arose 
out of the success of the show of British fishery held at 
Norwich a short time ago; and the president and execu- 
tive of- the latter formed the nucleus of the far more 
powerful body by whom the present enterprise has been 
brought about. 

The buildings are well advanced towards completion, 
and will be finished long before the opening day; the 
exhibitors will, it 1s hoped, Support the executive by 
sending in their goods in time, and thus all will be ready 
for the 12th proximo. 

The plan of the buildings embraces the whole of the 

“twenty-two acres of the Horticultural Gardens: the 
upper half, left in its usual state of cultivation, will form 
a pleasant lounge and resting-place for visitors in the 
intervals of their study of the collections. This element 
of garden accommodation was one of the most attractive 
features at the Paris Exhibition of 1878, 

As the plan of the buildings is straggling and extended, 
and widely separates the classes, the most convenient 
mode of seeing the show will probably be found in going 
through the surrounding buildings first, and then taking, 
the annexes as they occur. 

On entering the main doors inthe Exhibition Road, we 
pass through the Vestibule to the Council Room of the 
Royal Horticultueal Societw, which has been decorated 
for the receptio of marine paintings, river subjects, and 
fish pictures of all sorts, by modern artists, 

Leaving the Fine Arts behind, the principal building of 
the Exhibition is before us—that devoted to the deep sea 
fisheries of Great Britain. It is a handsome wooden struc- 
ture 750 ft. in lergth, 50 ft. wide, and 30 ft. at its greatest 
eleight. Theemodel of this, as well as of the other, 
temporary wooden buildings, is the same as that of the 
annexes of the great Exhibition of 1862. 

- On our left are the Dining Rooms with the Kitchens in 
the rear. The tkird room, set apart for cheap fish dinners 
(one of the features of the Exhibition), is to be decorated 
*at the expense of the Baroness Burdett Coutts, and itse 
walls are to be hung with pictures lent by the Fishmongers’ 
Company, who hav also furnished the requisite chairs 
and tables, and have made arrangements for adaily supply 
of cheap fish, while almost everything necessary, to its 
maintenance (forks, spoons, table-linen, &c.), will be left 
by various firms, 


~ 


The apsidal building attached: is 
lectures on the cOoking of fish. 

Having crossed the British Section, and turning to the 
right and passing by another entrance, we come upon 
what will be to all one of the most interesting features of 
the Exhibition, and to the scientific student of ichthyology 
a collection of paramount importance. We allude to the 
Western Arcade, in ie are placed the Aquaria, which 
have in their constructiéh given rise to more thoughtful 
care and deliberation than any other part of. the works. On 
the right, in the bays, are the twenty larg® asphalt tanks, 
about 12 ft. long, 3 ft. wede,and 3ft.deep. These are the 
largest dimensions that the space at command will allow, 
but it is feared by some that they will be found somewhat 


to be devoted to - 


| confined for fast going fis Along the wall on the left 


are ranged twenty smaller or table-tanks of slate, which 
vary somewhat in size; the ten largest are about 5 ft. 8 in. 
long, 2 ft. 9 ın. wide, and 1 ft. 9 in. deep. 

In this Western Arcade will be found all the new 
inventions in fish culture—models of*hatching, breeding 
and rearing establishments, apparatus for the transporting 
of fish, ova, models, and drawings of fish-passes and 
ladders, and representations of the development and 
growth of fish. The chief exhibitors are specialists, and 
are already well known to our readers. Sir James Gib- 
son Maitland has taken an active part in the arrangement 
of this branch, and is himself one of the,principal con- 
tributors. 

In the north of the Arcade where 1t Curves towards the 
Conservatory, will be shown an enormous collection of 
examples of stuffed fish, contributed by many of the 
prominent angling societies. In front of these on the 
counter will be ranged microscopic preparations of 
parasites, &c., and a stand from the Norwich Exhibi- 
tion of a fauna of fish and fish-eating birds. 

Passing behind the Conservatory and down the Eastern 
Arcade—in which will be arranged Algze, Sponges, Mol- 
lusca, Star-fish, worms used for bait, insects which destroy 
spawn or which serve as food for fish, &c.—on turning to 
the left, we find ourselves in the Fish Market, which will 
probably vie with the Aquaria on the other side in attract- 
ing popular attention. This model Billingsgate is to be 
divided into two parts, the one far the sale of fresh, the 
other of dried and cured fish. 

Next in order come the two long iron sheds appropriated 
respectively to Life-boats and Machinery in motion, Then 
past the Royal Pavilion (the idea of which was doubtless 
taken from its prototype at the Paris Exhibition) to the - 
southern end of the central block, which is shared by the 
Netherlands and Newfoundland ; just tothe north of the 
former Belgium has a place. * i 

While the Committee of the Netherlands was one of 
the earlie-t formed, Belgium only came in at the eleventh 
hour; she will, however, owing to the zealous activity of 
Mr. Lenders, the Consul in London, send an important 
contribution worthy of her interest in the North Sea 
fisheries. We ought also to mention that Newfoundland 
is among those colonies which have shown great energy, 
and she may be expected to send a large collection. 

Passing northward we come to Sweden and Norway, 
with Chili between them. These two countries were, }.ke 
the Netherlands, early ın preparing to participate in the 
Exhibition, Each bas had its own Committee, which 
has been working hard since early in 1882. 

Parallel to the Scandinavian seetion 1s that devoted to 
Canada and the United States. While the American 
Government has frei, hted a ship with specimens expected 
daily, the former has entered heart and soul into the 
friendly rivalry, and will occupy an equal space—ten ' 
thousand square feee. 

_ In the Northern Transept will be placed the inland 
fisheries of the Usited Kingdom. At each end of the 
building is aptly inclosed a basin formerly standing in the 
| gardens : and over the eastern one will be erected the 
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dais from which the*Queen wil] formally declare the 
Exhibition open. ° 

Shooting out at right angles are the Spanish’ annexe, 

_ and the building shared by India and Ceylon, China and 

‘Japan, and New South Wales : while corresponding to 

these at the western end are the °Russian ss a 

The Isle 


shed allotted to several countries and colonies. 
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of Man, the Bahamas, Switzerland, Germany, Hawaii, 
Italy, and Greece—all find their’ space under its roof. 
After all the buildings were planned, the Governments 
of Russia and Spain declared their intention of partici- 
patifg; and accordingly for each of these countries a 
commodious iron building has been specially erected. 





| The Spanish collection will be of peculiar interest ; it 
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RByAL 
HORTICULTURAL 
SOCIETY 
. 
Brock PLAN.—A. Switzerland; B. Isle of Man; C. Bahama and W. I. Islands; D. Hawaii; E. Poland; F. Portugal; G. Austria; H. Germany + . 
I. France; J. ital; K. Greece; China; M. India and Ceylon; N. Straits Settlements; O. Japan; P. Tasmania ; Q. New South 
Wales.— , 2c0 feet to the inch. ° 
. A 
has been gathered together bya Government vessel ordered®| have been secured from private individuals : among theri, i 
round the coast for the purpose, and taking up contribu- | we are happy to say, s Mr. Maxgvon dem Rorne, who 


will snd his celebrated incubators, which the English e 
Cemmitteé have arranged to exhibit in operation at their 
gwn expense. 
Although the Italian Government, like that of Germany, 
holds aloof, individuals, especially Dr. Dohrn of the 
. 


tions at all the seaports as it pas 

~ Of the countries whose Governments fof inscrutable 
reasons of state show disfavour afid lack of sympathy, 
Germany is prominent ; although by the active initiative 
of the London Committee some important contributions 
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Naples Zoological Station, will send contributions of great 
scientific value. . mY 

France, the other day only, consented jp the official 
appointment of her Consul to look after the interests of 
the oyster cultivators who are contributing an impoftant 
featuye. 

In the Chinese and Japanese annexe, on the east, will 
be seen a large collection of specimens (including the 
gigantic crabs) which has been collected, to a great 
extent, at the suggestion of Dr. Giinther of the British 
Museum. 

It is at the same time fortunate and unfortunate that a 
similar Fisheries Exhibition is now being heldat Yokohama, 
as many specimens which have Been collected specially 
for their own use would otherwise be wanting ; and on 
the other hand, many are held back for their own show. 

China, of all foreign countries, was the first to send her 
goods, which arrived at the building on the 30th ultimo, 
accompanied by native workmen, wifo are preparing to 
erect over a basin contiguous to their annexe models 
of the summer-house and bridge with which the willow- 
pattern plate has made us familiar ; while on the basin 
will float models of Chinese junks. 

Of British colonies, New South Wales will contribute 
a very interesting collection placed under the care of the 
Curator of the Sydney Museum; and from the Indian 
Empire will come a large gathering of specimens in spirits 
under the superintendence of Dr, Francis Day. 

Of great scientific interest are the exhibits, to be placed 
in two neighbouring sheds, of the Native Guano Company 
and the Millowners’ Association. The former will show 
all the patents used for the purification of rivers from 
sewage, and the latter will display in action their method 
of rendering innocuous the chemical pollutions which 
factories pour into rivers. 

In the large piece of water in the northern part of the 
gardens, which has been deepened on purpose, apparatus 
in connection with diving will be seen; and hard by, 
in a shed, Messrs. Siebe, Gorman & Co. will show a 
selection of beautiful minute shells dredged from the 
bottom of the Mediterranean. 

. 


seals, sea-lions, waders, and other aquatic birds. 


From this preliminary walk round enough has, we | 


think, been seen to show that the Great International 
Fisheries Exhibition will prove of interest alike to the 
ordinary visitor, to those anxious for the well-being of 
fishermen, to fishermen themselves of every degree, 
and to the scientific student of ichthyology in all its 
branches. 

The economic question of the undertaking we have 


left untouched, 
A 








ë NOTES 

Ir will be seen fr8m a communication in another columa that 
the Council of the British Associatipn have virtually decided that 
that body is bound to hold its meeting in Canada in 1884. From 


Sir A, T. Galt’s letter it is evident that our Canadian fellow- | 


subjects have already arranged to give the Association a hearty 
and generous welcome; and now that Canada seems in- 
@itable, we "hope that as many members as possible will 
make up their minds to be present. The expenses for 
visitors will be reduced to a minimum, æ d the travelling expenses 
of officials, to the number of fifty, to aif. A magnificent pro- 
gramme for three weeks’ exqirsions has been sketched, and the 
efpenses connected with them will be confined to hotel charges, 
carriages, &c., the railwgy companies having handsomely offered 
to convey members free of charge, 5 


. 
THE Academy of Sciences held its Annual Meeting on April 
2, M, Jamin in the chair. He pronounced the ige of the’ 


three Academicians who died last year, viz, MM. Liouville, 
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In the open basins in the gardens will be seen beavers, | 
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Bussy, and Decaisne. M. Blanchard, filling the room of M. 

Dunias, Who; alth8ugh present, was unable to deliver any 
speech, read the list of laureates. The number of prizes offered 
for public competition is yearly enlarging; not less than three of 
them—Monti, Machedo,»qnd_ Francceur—-were delivered for the 
first time. The number of verdicts which the commission had 
to render was thirty-three, In nine cases the commission de- 
clared no memoir was worthf to take a prize; the competitions 
were in general adjourned to 1885, and a certain sum of money 
was given to some semi-successful candidates. In two instances 
the merit of the candidates Was acknowledged so grêat that twò 
prizes were delivered instefd of one, These two cases were iit 
statistics and mathematics; the question put was to give à 
theory of the partition of numbers*in five squares. Amongst 
the prizes lost is included the famous Prix Breaux, Tor the cure 
of cholera. The interest was divided amongst four pupils of 
M. Pasteur’s, TheWoncelet Prizegias been taken by M. Clausius, 
and the Voltz Prize by Mr. Huggins and Ñ. Criils, a Brazilian, 


for their spectroscopic work, F 


Ir was announced at the aove-mentioned meeting that 
the great mathematical prize of the French Academy had been. 
awarded to the late Prof. H, J. S. Smith for his dissertation 
on the representation of a number as the sum of five. squares, 
The subject for the prize was announced in the Comptes Rendus 
of the Academy in February of last year, and, according to 
custom, the essays were to be sent in before June 1-- each dis- 
sertation bearing a motto and being accompanied by a sealed 
envelope having the motto on the outside and the writer’s name 
inside, The envelopes of the unsuccessful candidates are de- 
stroyed unopened, Prof. Smith's dissertation bore as its appro- 
priate motto i= ` 

“Quotque, quibusque modis possint in quinque resolvi 
Quadratos numeri pagina nostra docet,” ; 
There were three candidates, and the value of the prize is 3000f; 
The theory of numbers, to which the prize subject related, is 


one to which Prof. Smith had devoted the greater part of hig. 


life, and in which he occupied an almost unique position ; with 
the exception of Prof. Kummer of Berlig, there is no ons whose.” 
contributions to the science could be compared to his, and: this 
posthumous mark of the appreciation on the Continent of the value 
of his work is all the more satisfactory as the great prize has 
never before, we believe, been awarded to an English mathemas 
tician, The complete solution of the important problem pro» 


| posed by the French Academy had been obtained by Prof, 
| Smith sixteen years ago as part of@a far more general investiga- 


tion, and the results were published by him in the Proceedings of 
the Royal Society in 1868, but without demonstration, These 
researches seem, however, to have escaped the notice of the 
French mathematicians. When the subject of the prize was 
anounced last year, Prof, Smith extracted from his manuscript 
books the demonstrations of ghe propositions relating. to. the 
five-square problem, and it is to the dissertation so formed that 
the prize has been awarded. No more striking instance of the 


extent to which Prof. Smith had carried his researches, or of his 


great mathematical genius, could be given than is afforded by 
the fact that a question considered by the French Academicians ; 
of so much importance to the advancement of mathematical. 
science as to be chosen for the subjecg of the “Grand Prix.” 
should have been completely solved by him as only.a particular. 
case in the treatment of a general and even more intricate 
“problem, eIn 1868 Prof. Smith won the Steiner Prize of the 
Berlin Academy, so that had he but lived till now he would 
have been “laureate” of the Academies of both Paris and 


Berlin. á 


THE removal of the natural history collection’ from: Great 
Russell Street to its new quarters at South Kensington, on the 
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site of the Great Exhibitién of 1862, has been proceeding gradu- 
ally during the last two years, and is nowwapidly approaching 
completion. Several of the rooms, formerly stocked with birds, 
fishes, &c., have been already emptied. 


Lizut, SAMUEL W, Very, U.S,N., and Dr. Orlando B. 
Wheeler, the two principal members of the expedition sent by 
the United States Government to Santa C:uz, Patagonia, to ob- 
serve the recent transit of Venus, aÑived in Liverpool on Friday, 
by the Pacific Steam Navigation Company’s mail steamer Pata- 
gonia. Lieut. Very, whohad charge of the expedition as chief 
astronomerystates that the expedition arrived off the mouth of 
the Santa Cruz River on November 2. The weather during the 
first fourteen days was very encouraging, but this was succeeded 
by nine days of overcast, disagfeeable weather, with frequent 
an@ sharp showers of hail and ram. Fine weather again fol. 
lowed until the eventful morning of December 6, which broke 
cloudy and hazy. By half-pagt seven a.m., however, the clouds 
began to weaken, haf an hour later the sun shone out dimly, 
and as the day advanced the weather improved, so that when it 
was time to tak@up stations for the first contact, the sun was 
almost entirely clear. All four of the contacts were observ-d 
both by Lieut. Very, with the large equatorial, and by Mr. 
Wheeler, with a smaller @ne; and during the transit 224 photo- 
graphs were taken, with a continuous improvement in the 
results. By sufiset the weather changed again for the worse, and 
the sun was not seer, except at intervals, for four or five days, 
during which time Lieut, Very was looking anxiously for obser- 
vations for rating his chrénometers. While the expedition was 
in camp the temperature changed to the extent of 19° in the 
coure of every twelve hours. In the daytime the heat occa- 
sionally was oppressive, while at night the air was very cold, and 
the party had to sleep wigh double blankets and heavy clothing 
upon them. The Lieutenant speaks in the highest terms of the 
kindness and consideration shown to him by the Pacific Steam 
Navigation Company and the Customs authorities, both of 
whom, when they were informed of his business, put all possible 
facilities in his power. 

THE next ordinary General Meeting of the Institution of 
Mechanical Engineers.wél] be held on Wednesday, April 11, and 
Thursday, April 12, at 25, Great George Street, Westminster. 
The chair will be taken by the president, Percy G. B. Westma- 
cott, at three o'clock on Wednesday afternoon, and at ten o’clock 
on Thursday morning. The following papers will be read and 
discussed :=-On the strength of shafting when exposed both to 
torsion and end thrust, by Prof. A. G. Greenhill, of Woolwich ; 
On modern methods of cutting metals, by Mr. W. Ford Smith, 
of Salford; On improvements in the manufacture of coke, by 
Mr. John Jameson, of Newcastle-on-Tyne ; On the application 
of electricity to coal mines, by Mr. Alan C, Bagot, of London. 

THE 21st meeting of the delegates of the French Learned 
Societies took place last week at the Sorbonne, M. Ferry, the 
French Premier, presided over the final meeting on March 31, 
and delivered, asis customary, an address. The Minister dwelt 
much on the circumstance that he had added te the four sections 
in existence a fifth, devoted to political economy, so that the 
meeting of the Learned Societies included every subject in human 
knowledge, Me praised the Trustees of the British Museum 
for their fair dealing towards France in the matter of the Ash- 
burnham manuscripts, ahd eulogised the French Government 
fur their zeal in the promotion of knowledge, declaring that 60 
millions of francs had been already spent for the rebuilding of 
French universities, and that 40 millions were to be sp&ht shortly 
for the same purpose. The presidentseof the several sections 
omitted to deliver their reports, and the proceedings terminated 
sonewhat abruptly, The address was «vell received, but the 
unexpected silence of the presidents has taken the public by 
surprise, and has been unexplained as yet, 


M. Hervk MANGON, President of the Bureau Central of 
French Meteorology, opened the Session of the Congress of 
Meteorologistsgon March. 29 by reading a report on the working 
of the institution. This document states that, froma compari-on 
made by the Bureau, its forecasts have been acknowledged good 
83 times in each 100; that for the warning of tempests 287 had 
been sent to the seaports, out of which 100 had been fulfilled 
entirely, 65 partly, and 42 had not been warranted by the event. 
The president, who is a member of the French Legislative 
Assembly for La Manche, announces the intention of hie from 
Parliament an augmentation of credit. 


MR. MUYBRIDGE has issued a prospectus of “fa new and 
elaborate work upon the attitudes of man, the horse, and other 
animals in motion.” As the expense of conducting these ex- 
periments is very great, Mr. Muybridge naturally waits until 
he obtains a sufficient number of 100-dollar subscriptions before 
entering upon them. ® Each subscriber of the sum will receive 
a large album containing the photographic results of the experi- 
ments. Their scientific and artistic value is so great that we 
trust Mr. Muybridge will receive sufficient encouragement to 
put his plan into execution. Hus address is Scovill Manufac- 
turing Company, Publishing Department, 419-421, Broome 
Street, New York. 


THE Warwick Museum has been enriched by the very valu- 
able collection of local Liassic and Keuper fossils formed by 
the late Mr. J. W. Kirshaw, F.G.S , which it is intended to 
keep as a separate collection. The whole of the collection in 
the Museum has lately been classified and arranged by Mr. 
R. Bullen Newton, of the Natural History Museum, South 
Kensington, 


HARTLEBEN’S ‘‘Elektrotechnische Bibliothek” has been 
further augmented by three volumes. They consist of two little 
books by Dr. Alfred von Urbanitzky, viz. ‘‘ Die elektrischen 
Beleuchtungs Anlagen ” and ‘‘ Das elektrische Licht,” and one 
by Herr W. P. Hauck, *‘ Die galvani-chen Batterien, Accu nu- 
latoren, und Thermosaulen,” 


. 

ACCORDING to latest accounts, the eruption of Mount Etna is 
resuming activity. Enormous quantities of gas are thrown out, 
and slight shocks are again felt in the neighbourhood of 
Nicolo-1, 


THE second number of Tint the journal of the British 
Guiana Agricultural anë Commercial Society 1s to hand; it 
completes the first volume, Among the contents we note the 
following :—Forest Corservancy in British Guiana, by M. 
McTurk, G. M. Pearce, and the Hon. W. Russell; Mount 
Russell in Guiana, by the “ditor, Mr. Im Thurn; The Aspect 
and Flora of the Kaieteur Savannah, by G. S. Jenman; Notes 
on West Indian Stone Implem&nts, by th@§ditor, with several 
coloured illustrations ; British Guiana Cave-Soils and Artificial 
Manures, by E. E. H. Franois. There are also several inter- 
esting notes, and the reports of the Society’s meetings. Among 
the notes is a letter from Dr. R. Schomburgk, of Adelaide, 
giving some inferesting autobiographical details. Stanford is the 


London agent, ° 
. e 


We have received the first number of the new American 
monthly, Science, to which we heartily wish all success. 


WHILE Western Europe enjoyed a mild autumn, very severe 
weather was experienced on the Ural. At Ekaterinburg th¢ 
average temperature of October was four degrees lower than the 
average éor forty five years, that is, ~ #°9, instead of + 0°9, 
the lowest temperatures in October witnessed since 1836 having 
been but -204 and ~3%2. For nineteen days the thermo- 
meter did not rise above zero, and it fell as low as —19°'2 and 
~17°"9. : 
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` ENTOMOLOGISTs generally, as well as those more particularly, 


interested from their geogrdphical position, will be pleased to 
learn that the long-expected Yorkshire List of Lgpidoptera—on 
which Mr: Geo, T. Porritt, F.L.S., of Huddersfield, has for 
some time past been engaged—is now completed, and that the 
MS. if now being set up fof the Transactions of the Yorkshire 
Naturalist’ Union. Mr. Porritt, who has been assisted by the 


leading entomologists of the county, and who has also paid 


attention to the literature of the subject, has written what will 
probably be regarded as one of the best county catalogues of 
Lepidoptera extant, The diversity of soil and climate, geological 
and physical conformation, for which Yorkshire is famous, is once 

` more illustrated by the richness in species which the lepidopterous 
fauna shows, 1344 out of the 2031 species recognised as British 
finding places in Mr. Porritt’s catalogue. 


THE following occurrence is worth notice ~The Weymouth 
and Channel Islands Steam Packet Company’s mail steamer 
Aquila left Weymouth at midnight on Friday for Guernsey and 
Jersey on her passage across Channel, The weather was calm 
and clear, and the sea was smooth. When about one hour out 
the steamer was struck violently by mountainous seas, which 
sent her on her beam ends and swept her decks from stem to 
stera, The water immediately flooded the cabins and engine- 
room, entering through the skylights, the thick glass of which 
was smashed, As the decks became clear of water, the bulwarks 
were found to be broken in several places, one of the paddle- 
boxes was considerably damaged, the iron rail on the bridge was 
completely twisted, the pump was broken and rendered useless, 
the skylight-of the ladies’ cabin was completely gone, and the 
saloon skylight was smashed to atoms. ‘The cabins were baled 
out with buckets, while tarpaulins were placed over the skylights 
for protection. Fives minutes after the waves had struck the 
steamer the sea became perfectly calm. Several of the-crew 
were knocked about, but none were seriously injured. 


AT 10 p.m. on March 27 an earthquake occurred in and around 
the town of Miskolcz, Hungary. ‘There were two separate 
“shocks, and so distinctly were they felt that in the theatre, where 
the performance was going on, a panic ensued, the entire 
audience rising and rushing in terror towards the outlets. Many 
persons were injured, but, happily, no lives -were lost. 
earthquake was observed on March 12 in various parts of 
Italy. Reports now state that it was principally noticed in the 
Pellice valley, in the Po district, at Gessi, Varcita, Stura, and 
Coni. The direction of the shocks was from N.E. to S.W. 
In the plains the shocks were far less severe than in the moun- 
tains, where the foundations of the houses were shaken, Nobody, 
however, was hurt. ° 


AN interesting discovery has been made at St. Pierre Quiberon 
(department of Morbihan), It consists of a new dolmen, one of 
those stone monuments of grey antiquity. It contained several 
entire human skeletons, besides a number of skulls, stone axes, 
a bronze pm, and some fragments of vessels. 208 


THE large gold Cothenius medal, which * the Imperial 
#‘ Leopoldinisch*Carolinische ” German Academy of Naturalists 
at Halle awards every year, has this tıme been given to Prof, F. 
Eilhard Schulze of Graz, z 


THe Berlin Minfng Academy has purchased for the Mineralo- 
gical Museum bf this Institution a so-called lightning tube or 
fulgurite, which was recently found near Warmbruon.- It 
measures nearly 2 metres in length. It is specially ingeresting, 
inasmuch as it shows a branch formation, about 3p centimetres 
from its end, measuring half a metre in length. The fulgurite 
was found after a severe thunderstorm im a sandhill and in” 
vertical position, 
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A BRILLIANT meteor was observed At Carlsruhe on March 5. 
at 8.9 p.m. It wes about twice as bright as Venus at her 
greatest *brilliancy. Its direction was S.S.W, to N.N.E. ; it 
“left a trail of yellowish red colour and of several degrees in 
length. The phenomenog finally disappeared in the constellation 
of Cassiopeia, developing fittle cloudlets at its disappearance. 


AT Salez (canton of St. Gallen) some sixty bronze hatchets 
have been found imbedded 4 the ground only one metre deep, 


Their age is stated to be at least 2500 years, s 
è 


THE additions to the Zoglogical Society's Gardens during the 
past week include an Arabian Baboon (Cynocephalus hamas 
dryas 2) from Arabia, presented by Mr. F. E. Goodner; a 
Sharp-tailed Grouse (7¢trao fMasiagtellus) from North America, 
presented by Mr. Henry Na-h; two Sea Mice (Aphratite 
aculeata) from British Seas, prevented by Mrs. A. Browning; 
an Olive Weaveg Bird (Ayshantornis capensis) from South 
Africa, presented by Mr. Edward” Ling ; myo Bonnet Monkeys 
(Macacus radiatus 6 ?) from India, deposited; a Red-vented’ 
Parrot (Pionus menstruus) from South America a Sordid Parrot 
(Pionus sordidus) from Venezuela, purchased ; a Long-eared 
Fox (Otocyon lalandii) from South Africa, received on approval ; 
a Sambur Deer (Cervus aristo s 9a, an Axis Deer (Cervus 
axis? ), born in the Gardens, a a 
ee A E ESS Y 

OUR ASTRONOMICAL COLUMN 

THE GREAT COMET OF 1882.——Herr Stechert has continued 
his ephemeris of this comet from the elliptical elements by Dr. 
Kreutz, which still agree pretty nearly with observations, We 


extract as follows :— 
; At Berlin, Midnight — 


RA Decl. Log distance from 
h m s ay Ay arth, un 

April 9 ... 5 59 32.. -8 43I ... 05973 . 0°5787 

I... 6 030.. 8 29 

13 n=- 130.. .8 165 .., 0'6084 .. 0 5843 

I5..- 233.. 8 39 y 

17 =- 337.. 7519 .. O6I9I ... 0 5898 

I9 ..- 443.. 7404 

2I. — 5 50.. “7 29°3 ... 06294 ... 0°5952' 

23... — 659.. 7 188, 

25 .- 810.. 7 87... 06393 .. o'6005 

27 =. — 922... 6 59I ' 

29... — 1035... 6 50°0 ... 0 6487 ... 0°6057 
May 1... 6 II 50... -6 413 


Assuming the intensity of hght = 1, on February 8, when Prof. 
Schmidt last saw the comet with the naked eye at Athens, thë 
intensity on April 9 will be 0°234, and on April 29, 0°163.- ` 

From September 8, the date of the first accurate observation. 
at the Royal Observatory, Cape of Good Hope, to the middle 
of last month, the comet had described a heliocentric or orbital 
arc of 3394°; no other comet since the celebrated one of 1680 
has passed over so large an arc of its orbit while under observa- 
tion, Between Kirch’s first observation on the morning of 
November 14, 1680, and the last observation by Sir Isaac 
Newton on March 19, 1681, that body traversed a heliocentric 
are of 345°. : 


VARIABLE Srars.—Mr. G. Knott has observed three more 
minima of Cerask!’s variable U Cephei. The resulting times of 
minima are— f i : 


h m. 
1883, March 12, 11 49 G:M.T. Magnitude 9'4 
2, 22, II 10 » one n 9°45 
April 1, 1029 ,, x ” 9°45 
Mr. Knott remarks that the star ıs not a very easy one to observe, 
and it is not therefure an easy matter to disentangle errors of 
observation from real irregularities in the light curve, 

Oa Match 31 and April 1 he found the variable star R Coronze 
Borealis very visible tp the naked eye, and nearly equal to 
aw Corona. . ‘‘It has presumably brightened up further since 
Schmidt's o8servations towards the end of last year” (Ast. Nach. 
No 2491). 
lander and Heis. The variability of this star was eslablished by 
Pigott in 1795, but-its fluctuations are exceedingly irregular, 


m Coroné is a sixth magnitude according to Arge- . 
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Schönfeld in his last catalogue gives, as the limits of variation, 
58m, and 13m, The actual position is in R.A. 15h. 43m. 45s., 
Decl. + 28° 310, Schmidt found that a Star which „precedes 
R Coronæ by 2 seconds, and 74 minutes N. varies frou 11m. to 
1312m. in a period of perhaps 14-2 months (see Ast, Nach. 
No. 1915). 

Bradley 396 has been so discordantty* rated in our catalogues 

that variability appears highly probable, and the period may not 
be a long one. The estimates are from 4'5m. to 7m. It is 
Groombridge 580, Fedorenko 47% and B.A.C. 906. The 
position for 18830 is in R.A. 2h. 53m. 40s., Decl. +81° r'o. 
. Prof, Pickerivg reports that a careful study of the fluctuations 
of Sawyer’s variable by Mr. Chandler shows that it belongs to 
the Algol css, and has a period &f little over 20 hours. A 
long series of observations of the fight curve and successive 
minima gives zoh, 7m. 41°6s, E 1°38. 

THE LATE TRANSIT OF VENUS.—Prof. Pickermg has pub- 
lised the results of contact observations in the transit of Venus 
made at the observatory of Harvard College ;' the times are as 


follow -— ý 
hem. s. i 
First external cont&ct ... 2 4 32 G.M.T. by 3 observers. 
33 internal ,, vee 2 24 43 » by 4 j$ 
Last internal ® ,, . 74740 » by6 y5 
s» external | ,, = 8 7 52 » by6 | 


33 
These differ from the times given by the equations of reduction 
inserted in this column by + 58s., + IIS, + 22s., and — 25s. 
respectively, a very close %ccordance, considering that observa- 
tions of the first external contact are less certain than the others. 
bá . 


GEOGRAPHICAL NOTES 


AT a recent meeting of the Geographical Society of Copen- 
hagen, Capt. Irminger in the char, Dr, Oscar Dickson 
‘was present to give an account of the proposed Swedish expe- 
dition to Greenland. The chairman referred to Dr. Dickson as 
the Mæcenas who enabled Nordenskjold to carry out his ideas, 
while both had an aden supporter in King Oscar. Of the 
Arctic expeditions, which wholly or partly owed their orizin to 
Oscar Dickson, he mentioned the following :—The expedition of 
1868 to Spitzbergen was almost entirely paid for by him; the 
expedition of 1870 to Greenland was entirely paid for by him; 
the expedition of 1872-73, which wintered at Spitzbergen, was 
partly paid by hım, while the great deficiency subsequently 
arising was covered by him; the expedition of 1875 to the 
Yenissei was entirely paid by him ; the expedition of 1876 to the 
same river, by sea and By land, was chiefly paid by him; the 
Vega expedition of 1879-80 was paid to the extent of one- 
third by him, and if the vessel had not succeeded in rounding 





Asia he would have borne the entire cost of this expedition; and. 


eventually the cost of the Swedish expedition of 1883 would be 
borne by him. 
when the despatch of the Diymphna expedition was nearly 
frustrated for the want of 20,000kr. (1150/.), Oscar Dickson 
came forward to supply the deficiency, and although it was most 
generously contributed by Mr. Gamél, every lover of geographical 
discovery ought to appreciate his noble action, Dr, Oscar 
Dickson next addressed the meeting, He began by stating that 
the King of Denmark had sanctioned the new expedition. 
Nordenskjold had not desired that the-programme of the exp¢- 
dition should be made public too soon, as he was much occupied 
with preparations for his journey agd his duties as a senator, and 
if his plans should be questioned by savants, he would have no 
time for discussing them, He next referred to’ the oldest 
accounts of Greenland, its colonisation from Iceland, and 
“í Esquimauxising” from America. After this, Greenland was 
for a time forgotten, until tle west coast was rediscovered, The 
speaker then mentioned the achievements of Hans Egede, and 
the founding of a commerce. The west coast was one of the 
best known Arctic countries, both geographically and ethno- 
logically ; but not so the fast coast. In spite of several expe- 
ditions and researches, only the southern portion was known. 
The interior was a zerra incognita. These tracts were, however, 
too important to remain unknown. He then referred to the 
wanderings of Nordenskjold’ and Lieut. Jensen on the inland 
ice, From these expeditions it was impossible to infer that the 
interior of Greenland was entirely covered with ice, While in the 
constant advance of the glaciers and thei» melting off he (the 
speaker) found a corroborstion of this theory. By the geogra- 
phical appearance of Greenland, and more especially by the 





It should also not be forgotten that, at the time ` 





circumstance'that the country gradually rose in the interior, it 
was more than probable that the interior was not entirely covered 
with ice. Even in the temperature and moistness of the air 
there seemed agproof that the country would answer to its name, 
In any case the exploration of the interior of this country was 

mos@important, and it was for this purpose that the expedition 
would make its researches. To these belonged the a-certaining 
of the extent of the drift ice between Cape Farewell and Iceland, 
the study of the inland ice, the fossil remains, and the cosmic 
dust in the island. Eventually it was hoped that, while 

Nordenskjold made his expedition across the ice, another party 
of the members would pay a visit to the west coast, where there 
were some very peculiar blocks of ironstone. The expedition 

would possess a complete staff of scientific specialists, The ex- 
pedition had al o one mgre object in view, viz. to settle the 
qaestion as to where the Osterbygd had been. Every one who 
read without prejudice the oldest accounts could but come to 

the conclusion that its remains must be found on the east coast, 

After excursions on the inland ice, it was the intention to attempt 
to penetrate northwards along the east coast. In May next the 
expedition would start*in a well-equipped steamer, and, if the 
state of the ice would pefmit, first land on the east coast ; but 
as this was not expected to be the case the party would land on 
the west coast, and when the researches here were at an end 
they would proceed along the east coast in a channel between 
the land and the drift ice. In September next the expedition 
would return, 

THE changes of level of the Caspian are still a puzzling pro- 
blem. for Caucasian geographers. It is known that the late 
M. Kbanikoff was of opinion that the level of this sea has been. 
rapidly falling during our century. After having been, in 1780, 
13 feet above the level of 1852, and 10 feet in 1820, he said, 
it was only 3°3 feet higher in 1830, and has almost regularly 
decreased since. Sokoloff maintained that it had risen and: 
fallen at irregular intervals since 1744, but was Io feet lower in 
1830 than in 1780, Lenz admitted that it had fallen about 
10 feet during the years 1816 to 1830. In any case, for the 
benefit of subsequen: measurements he made permanent marks 
at Baku showing the level of the sea in 1830, and since that 
time measurements of level were carried on at Baku. But their- 
results were unsatisfactory—as it appears from M. Filipoff’s 
paper in the last number of the Caucasian /svestia—and the 
only sure result ıs that on- May 30, 1853, the level of the 
Caspian was 2 feet 1°3 inches lower than in March, 1830. 
In September, 1854, at high water it already had risen 1 foot | 
6 inches above the mark of May 30, 1853. On June 4, 1882, 
that 1s, at high water, it was also higher than in 1830 by 10's, 
inches, so that it may be admitted, according to M, Filipoff, 
that since 1830 the level of the Caspian, although subject to 
fluctuations (such as a rapid rise after 1847), has noi sensibly 
fallen during the last fifty ) ears, 

ACCORDING to the recent explorations of M. Yadrintseff, the- 
situation of the aborigines throughout Northern and Middle 
Siberia is very precarious. The Bakaharians and Tartar:, ‘who 
were formerly a privileged class of merchants, and number at 
present 43,670 souls in Middle Siberia, are decreasing, and 
belong to the poorest population of the country. The Voguls 
in the Government of TobSisk number 6070, and thei increase 
is insignificant. As to the 23,070 Ostyaks and Samayedes, they 
are in the worst imaginable positton; the ratt,of increase is very 
low, while in other parts they obviously decreasing. They are 
accustomed now to eat bread, hyt have no means to provide it in 
necessary quantities owing to its high price. As to the southern. 
Tartars, who have maintained their pasture lands, they are in a 
better position; those of Barnaoul and Biysk, who are agri- 
culturists, and those of Kuznetsk, living on trade, are on the 
increase ; and M, Yadrintseff quotes an instancegof ten families 
who have maintained their land and occupy now seven villages, 
making a total of r270souls. The dying out of these aborigines 
is the more regrettable, as M, Yadrintseff proved by numerous 
instances that they displiy a high degree of intelligence, and 
might adapt themselves to new conditions. * 

In the April number of Peermann’s Mittheilungen there 18 a , 
full account, by Dr. Rink, of recent Danish researches in Green- 
land,—on the geography of the interior,,the ice-formation ‘and 
glaciers, geology and mineralogy, botany and archeology ;. 
accompanyingethe paper is a map of the west coast between 
Godhavn and Proven, coloured geologically. Baron von Rich- 
th&fen di-cusses the value of the copy of ** Marco Polo” recently 
discovered in the royal library of Stockholm. 
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It is reported that Dr. Emil Holub is et last about to start 
again for the dark continent. As before, so will Dr. Holub 
now go to Africa without one penny State assistance ; and the 
only support he could obtain is that a special trajn will carry his 
cases to the Austrian frontier, and, ifthe German Government 
permi, to Hamburg, where they will be embarked for South 
Afrion. The money for his expedition he acquired himself by 
lecturing in Vienna, Berlin, London, &c. He will leave Austria 
after he hears that his cases have arrived in A ‘rica, i: about two 
months, aid he contemplates remai sing on the African continent 
about four years. 
which he takes contain all that is necessary for a scientific 
expedition, including scientific instruments which the Austrian 
War Ministry lends him. He has also a transportable iron cart, 
which can be taken to pieces, and gn iron boat on Stanley’s 
celebrated models, both gifts of Austrian manufacturers or 
private persons, The remainder of the cases are filled with 
utensils, arms, stuffs, cotton goods, &e., for the natives, and all 
other necessaries, 

Tue Museum for Commercial Geography was opened at 
Berlin in the Architekten House on Apr 1. : 

THe Imperial Geographical Society of St. Petersburg has 
awarded its highest distinction, viz. the Constantine medal, to 
Dr. Hermann Abich of Vienna, for his work, ‘ Geological 
Researches in the Caucasus,” 





FACTS AND CUNSIDERATIONS RELATING 
TO THE PRACTICE OF SCIENTIFIC EX- 
PERIMENTS ON LIVING ANIMALS, COM- 
MONLY CALLED VIVISECTION: 


Lssued by the Association for the Advancement of Medicine by 
Research] . 

RES MEDICINE, as the act of preventing and curing disea e, 
` depends first, upon Anatomy and Physiology, or 
knowledge of ihe structure aud worhing of the human body in 
health ; secondly, upon Pathology, or knowledge of the origin, 
course, and re-tlts of disease; and thirdly, upon knowledge of 
the effects of various mechanical, physical, or chemical means 
which prevent or modify diseased processes, and. are thus avail- 
able for preventive or curative Treatment : 

As in every other practical ar, the application of scientific 
(that iy tə say, exact and general) knowledge to particular cases 
mu t be checked and controlled by practical experience. But 
the history of medicine abundantly proves that experience ts 
productive only in so far as it is guided by the habit ot scientific 
inquiry and quickened by physiological knowledge. The foun- 
dation of effictent medicine was laid by the discoveries of the 
sixteenth cenvury in anatomy, and of the seventeenth century in 
physiology, and its tajid progress in modern times has been 
chiefly the result of di-coveries in physics, in chemistry, and in 
gener] biology.* “7 


t The term “ Vivisection” is open ta objection, As a question-begging 
spithet, it produces an unfounded prejudice against experiments, of which 
the major.ty are painless, and of which the object is to relieve the sufferings 
of both man and brutes Moreover, the term 1s at once too narrow and too 
wide: too narrow, since it excludes painful experiments which do not m- 
volve cutting, such as eaposure to diseas®; and too wide, since it includes 
pa.nful procedures upon aumals for other than scientific or humane objects, 
for food, as in preparation fur the table, for convenience, as in horse and 
cattle breeding, or fig Amusement, @ in certain sports. The same operation 
which, if performed for the acquirement of knowledge, is called a vivi- 
section, 1s not called a vivisection when performed for a less worthy object. 

2 Some otherwise well-mformed passons have expressed doubt as to the 
reality of the great progress of medicine during the present century. This 
doubt arises partly from an arbitrary separanon of what is called internal 
medicine from surgery (la médicine opératoire) and from preventive medicine, 
The world fu ly appreciatessuch triumphs of medicine ag the cure of Aneu- 
rism and prevention of Small-pox, the discovery of Anasthetics and the 
success of «variqgomy, the results of Antiseptic surgery, the vastly de- 
creased mortality after operations, and the protection of cattle from pesti- 
lence by moculation, But in the treatment of fevers, inflammations, and 
other interaal diseases, conventionally called medical, progress ıs less 
striking, because, being more obscure, these maladies have not yet been 
brought under the complete influence of scientific investigation 

In proof, howevery that the scientific spirit of modern medicine has not 
failed ta advance the treatment of even the more obscure diseases, and that 


e Practical advance in medical treatment has nst been hmited to operative 


surgery, may be adduced as instances: the greatly lessened mortality uP 
Fevers, owing to physi.logical observations and scientific treatment, the 
improved diagnosis and Sore successful results in cases of paralysis and 
other diseases of the Nervous System; the far shorter and fess painful 
course of acute Rheumat.sm; the advance in treatment #f Diabetes, Con- 


sumption, Dropsies, and affections of the Heart, and the successful cure of- 


numerous forms of disease now 
parasites. 
“Looking back -over the improvements of practical medicine and surgery 


proved to be due to animal or vegetable 


. 
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Medicine then, imeluding Hygiene, or preventive medicine, 
and Therapeutics, or curative medicine, whether it acts by 
operative and mecRanical measures,! by the administration of 
drugs, ér by other means, does not depend upon arbitrary _ 
dogmas, or upon the theories of one or another school ; it depends 
upon accurate knowledge of the structure and functions of the 
body ın health and disedSa, and of the effects of various agents 
upon it, applied in each case by the aid of bedside experience— 
nab? Exacrov yàp iarpedet. : 

The relation of medicinegto physiology and pathology is the 
same as that of navigation to astrometry and meteorology, or 
of engineering to applied mathematics, or of gyeing and other 
manufactures to chemistry. A sedman may safely direct a 
vessel who is ignorant of*the construction of a quadrant; a 
bridge may be built witho&it knowledge of theoretical mechanics, 
and a watch may be ‘cured ” or a musical instrument ‘‘ tuned ” 
by a workman who is unacquaiated with mathematics or acoustics, 
In the same way many men are useful practitioners of medjcine 
who are imperfectly acquainted with the scientific Basis of their 
practice. But it is only the most ignorant of sailors who sneer 
at natural sciencef and the mos{, presumptuous of watchmakers 
wh) rail at mathematics. CS 

§ 2. The knowledge of the functions of the body in health, 
or Physiology; the knowledge of the origjn and course of 
diseases, or Pathology; and the knowledge of the action of 
remedies, or Pharmacology, like other branches of natural 
science, depend entirely upon observation and experiment. 
Mere observation at its best is but ca®eful noting of such experi- 
ments as natural laws or accident may present; experiment, or 
observation of events under intentionally varigd conditions, is 
absolutely necessary in addition.? Indeed, it would be as un- 
reasonable to expect the ‘‘ Institute of Medicint”’ (as physiology 
and pathology are rightly called) to advance without laboratories 
and experiments on animals, as to hope for progress in chemistry 
or physics by allowing only observation upon metals and gases 
and forbidding the pertormance of experiments, 

It is true that there are special difficulties in the study of the 
natural Jaws of living bodies. The conditions are far more 
complicated than those of the inorgawic world, and observations 
and experiment. must be proporti mately numerous, well-devised, 
and cautiously interpreted. Fallacies of observation ard de- 
duction are difficult to avoid, and often results are seemingly 
contradictory until their true meaning is perceived by help of 
fresh experiments and more careful reasoning,, But the great 
and assured re-ults which hive been already obtained prove that 
these difficulties are far from insurmountable, All our present 
kno sledge has been achieved in spite of them, and thereby the 
path to future discoveries has been cleared. No reasonable 
person would disparage experimental inquiry into the functions 
of plants and the cultivation of crops, because the laws of 
vegetable life are more complicated and obscure than thos? of 
mineralogy: or would call the experiments of the botanist 
useless because they are difficult. : 

That experiments on living creatures, like all ether experi- 
ments made by fallitle persons, have sometimes misled, is an 
obvious truth. Many errors atte&ded the first application of the 
stethoscope, of the mierscope, and of chemical analysis to 
medicine, so that impatience and ignorance pronounced that 
each of these valuable methods of investigation was useless, 

§ 3. The future progress of medicine, in the widest sense of 
the word, of the art which prevents disease, pr motes health, 
relieves sickness and prolongs life, depend. upon the same cause 
which has led to its present position—upon more complete ac- 
quaintance with the laws of health and disea‘e, These laws 
have been, and can_only be, successfully investigated by obser 
vations and experiments. 

This conclusion is not only the inevitable result of reasoving, 


during my own observation of them in nearly fifty years (writes Sir James 
Paget) I see great numbers of means effectual for the saving of lives and for 
the detection, prevention, or quicker remedy of diseases and phys.cal dis- 
abilities, all obtained by means of knowlege, to the acquirement or safe 
use of which experiments on animals have contributed. There is scarcely 
an operation in surgery of which the mortality is nów more than half as 
great as it was forty years ago, scarcely a serious injury of which the 
consequepces are more than half as serious; several diseases are remediable 
which used to be nearly always fatal; potent medicines have been intro- 
duced and safely used; altogether, such a quantity of life and working 
power has been saved by Mtely-acquired knowledge as 1s truly past counting. "” 
+,“ Porasnpuch as the Science of Physick doth comprehend, include, and 
contain the knowledge of Chirurgery as a special member and part of the 
same, "Statute 32 Hen? VIII. c. 40 . 
ae “ L'observateur écoute la nature, V’expérmentateur Vinterroge. '— 
uvier. G 
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but is also enforced by the unwavering testimony of those’ best 
qualified to judge,—not only of scientific, workers themselves, 
but of the medical profession in all civilised countries. There is 
not the smallest danger that the ninety-nine hundredths of the 
medical profession who are engaged in the daily effort tó prevent or 
relieve disease will undervalue practicgl. medicine.in comparison 
with the more abstruse branches of experimental physiology 

- and pathology; the danger .is the other way. ` With few ex- 
ceptions physicians and surgeons ag not themselves experimenters 
in physiology or pathology. ‘TheitNbusiness is to prevent disease 
and to relieve their patient’s sufferings : but they know the benefits 
which their art*has derived from the work of the laboratory, and 
understand the nature and value of experiments. , They are thus 
at once the most disinterested and the most competent wit- 
nesses, and their constant and unanimous testimony ought to be 
conclusive,} 

The International Medical C&hgre-s of 1881, where upwards 
of3,000 physicians and surgeons assembled in London, among 
whom were the ablest aud most respected leaders of the pro- 
fe sion in. the three kingdoms, in America, and in foreign 
countries, passed, yithout aedissentient voice, the following 
resolution :— 

“ That- this congress records its conviction that experiments 
on living animats have proved of the utmost service to medicine 
in the past, and are indispensable to its future progress, That, 
accordingly, while strongly deprecating the infliction of un- 
necessary pain, it is of opjnion, alike in the interest of man and 
of animals, that it is not desirable to restrict competent persons 
in the performance of such experiments,” 

§ 4. A moral question, however, arises, from the fact referred 
to mn the resolution, just quoted, that-some of the necessary ex- 
periments of physiology and pathology involve the infliction of 
pain or of death upon certain of the lower animals, 

The better informed opponents of experimental medicine do 
not dispute i's scientific and practical value, but assert that no 
probable benefit to man or animals justifies the infliction of 
pain, i 

No one would succeed in closing the laboratories of the 
chemist, or the observatdéties of the astronomer, however strong 
his disbelief in the experimental method of inquiry might be, 

_ however cordially he disliked or dreaded the advance of science, 
or however obstinately he persisted that the useful arts do not 
depend on scientific data,? It,is obvious, however, that the 
fact of pain or death being inflicted in the course of experiments 
cannot alter their scientific eee cand, necessity ; it only 
imposes on us the duty of making a comparison between the 
injury to a sentient creature and the probable benefit to mankind, 
or to others of its own species. This comparison we will attempt 
to make, 3 

Happily, the amount of pain inflicted in the course of scientific 
experiments need only be small, and the destruction of life in- 

- significant. That, from carelessness or want of forethought, 
experiments have been performed which were ‘‘cruel,” because 
the pain produced was excessive and unnecessary, may be ad- 
mitted. In many countries gonsideration for the brute creation 
is still little developed, and the vice of cruelty lightly regarded ; 

1 It would be invidious to dwell upon the very few exceptions to this 
almost universal testimony. One only deserves special mention. Sir 
William Fergusson was one of the most skilful and successful operators, but 
he had no authoritative claim to give an opmion upon the sources or the 
methods of surgical science, and even he in lus evidence before the Reyal 
Commission admitted the use of experiments on animals, 

The testimony of the late Professor Claude Bernard has been often 
adduced against that ofsall other physiologists because he once wrote, 
“ Nous venons les mains vides, mais la bouche pleine de promesses légi- 
times.” This phrase occurs in an elaborate exposition of the necessity of 

enments on hving animals not only for knowledge .but for use Bernard 
well understood the bearing of experiments upon medicme, but he foresaw 
future developments of scientific treatment, m comparison with which his 
own emment services would aphear insignificant. The followmg quotation 
shows that his evidence on the whole question did not differ from that of 
other competent witnesses: * 

“On voit que la physiologic, ou médecine setentifiquie, comprend à Ia fois 
ce qu’on a artificiellement séparé sous les noms de phy~rlogie normale, de 
physiologie pathologique, et "de thérapeutique, Au point de vue pratique, 
c'est certainement Ía thérapeutique qu: intéresse au plus haut degré le mé- 
decin ; or, c'est précisément la thérapeutique que doit le plus de progrès à 
la physiologie expérimentale.” Legons de Phystologie Opératoire, p. 20. * 

Gn the other hand, ıt ıs almost as clear.that no serious obstacle would 
be put in the way of even painful experiments in the cause of ‘science, if all 
their opponents were convinced of thew utility, and were acquainted with 
the methods of science in general, or the facts of medical science in par- 
ticular. ‘This seems to follow from the very moderate opposfion to, or tacit 
acquiescence in, the infliction of pain for desiraple objects which obviously 
cannot be otherwise attained, such as more delicate food, more docile 
horses, increased wealth and comfort, or the pleasurable eacitement of 
chasing and killing ammals, 
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even in England, until comparatively lately, the torture sf 

en o 
science have not always risen above the average humanity and 
moral enlightenment of their age and country. But speaking 
of this country, and of, modern times, it may safely be said that 
no dharge of wanton, needless, or excessive sacrifice of animals 
can be, or indeed has been, seriously alleged again-t the small 
number of experimental physiologists and pathologists at work 
in the three kingdoms! Science has herself provided the 
means by which pain is reduced to a minimum. The bene- 
ficent-discovery of anzesthetics is one cause of the great difference 
between the sufferings inflicted by Harvey, Boyle, Hales, Haller, 
Hunter, Magendie and Bell, and the generally painless experi- 
ments of a modern laboratory. These may be classified as 
follows, with reference toethe suffering inflicted :-— 

(1) Many physiological experiments are entirely unaccompanied 
by pain, and can therefore be performed, according to con- 
venience, either upon animals or upon man himself, Such are 
many experiments upon. vision, taste, smell and touch ; experi- 
ments on the value of different kinds of food, experiments on 
the effect of exercise? temperature, and other conditions on the 
eacretions ; many experiments on bodily heat, on the pulse, and 
on respiration.e z 

(2) In still more numerous cases, observations and experi- 
ments can be made on the tissues and organs after the death of 
an animal; e.g., the relative tenacity of the different textures, 
the mechanical effects of violence upon the bones, the action of 
the heart (which in cold-blooded creatures continues long after 
their death) and the whole of a long and important series of 
experiments on the functions of muscles and nerves, which 
cause no pain, since they are performed on the tissues of a dead 
organism. : 

(3) Next, but far less in number, comes a third class of experi- 
ments which are performed on animals rendered insensible by 
various anæsthetic agents, These can be, and were, by the 
practice of physiologists long before legislative sanction was 
added, carried out without any pain or even discomfort to the 
animal, which being killed before awakening, is deprived of life 
in probably the most painless manner po sible. 

(4) There are, however, certain observations, for which it is 
necessary to allow an animal to recover from insensibility, and 
to live for a longer or shorter time. In such cases the severest 
pain, that of the operation, is abolished, and the subsequent 
suffering is sometimes, quite insignificant, usually that of a 
healing wound, and occastonally that of inflammation, colic, or 
fever. In many of these experiments the initial pain is so” 
trifling that it would be absurd to give an anesthetic ; such are 
acupuncture and inoculation, It would: be unreasunable to 
give a rabbit-chloroform for such observations as bleeding, vac- 
cination, or pricking with the needle of a subcutaneous syringe, 
for which no human being would take it. 

(5) There remain a small number of experiments in which 
anesthetics would be impracticable. These are chiefly the 
experimental production of various diseases, such as tubercle, 
glanders, cattle-plague, where the pain is that of the subsequent 


1 The following extract is taken from the Report of the Royal Com- 
mission, which was drawn up gfter a prolonged and patient examination of 
witnesses and documents, and was signed by all the Commission—Lord 
Cardwell (Chairman), Lord Winmarleigh, the Rt. Hon W,-E Forster, the 
late Sw John Karslake, Prefessor Huxley, Mr. Ẹrichsen, and Mr. R. H. 
Hutton :— 

“That the abuse of the practice by inhuman o unskilful persons, in 
short, the infliction upon ammals of any unnecessary pain, is justly abhor- 
rent to the moral sense of your Mafesty's subjects generally, not least so of 
the most distinguished physiologists and the most emiment surgeons and 
physicians.’’ a 

The imputation of cruelty which has always been indignantly repudiated, 
has not been substantiated bya single authentic instance In their evidence, , 
given before the Royal Commussion, the Royal Society for the Prevention of 
Cruelty to Animals state, through their Secretary, thatgthey do not know a 
single case of wanton cruelty. Ps e 

On the cecasion of the present Act (39 and 40 Vict. cap. 70, being passed, 
all teachers of physiology, ım a memorial addressed to the House of Com- 
mons, satd : 

© We repeat the statement which most of us have made before the Com- 
mission, that within our persoval knowledge, the abuses in connection with 
scientific mvestigation, against which in this Billit 1s proposed to legislate, 
do not exist, and never have existed in thi8 country,” Signed by the lal 
Prof. Sharpey (University Ccllege, London); Dr. William Carpenter, C. 
{focetly. turer on Physiology at the London Hospital), Professor 

. Humphry (Cambridge); Professor Rutherf@&d (Edinburgh); Dr. Pavy 
(Guy’s Hospital), Dr M. Foster (Trinity College, bridge); Dr. Burdon 
Sanderson (Uräversity College, London); Dr. Robert McDonnell (Dublin); 
Prof. Redfern (Belfast), Prof Cleland (Galway); Prof Charles (Cork); 
Prof. McKendnck (now of Glasgow); Dr. Pye-Smith (Guy’s Hospital); 
Prof. Yeo (King’s College,’ London); Mr. Charles Yule (Magdalen Col- 
lege, Oxford); Prof, Gamgee (Owens College, Manchester). 
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disease, and more justly described as discomfort than as torture; 
and the trial of certain modes of treatment, as inoculation, and 
of various drugs, where the suffering produced is less than the 
familiar effects of corresponding remedies in h@man beings. 
Probably the most painful ‘scientific experiments ever performed 
have not been vivisections at all. Such are those of ascertaining 
the eff&ct of starvation, carried ont abroad many years ago; 
observations of great value and importance, but happily not 
meeding repetition. 

Vivisections in the popular sense of the word, experiments 
comparable to surgical operations, involving cutting and irritation 
of sensitive parts, can, with few exceptions, be performed with- 
out the slightest pain, Hence the results of acutely painful 
‘experiments, comparable with the pain endured by rabbits and 
weasels caught in ordinary traps, by young animals being 
gelded, by wounded birds, or by rats poisoned with strychnine 
or phosphorus, are not to be found in our physiological la- 
‘boratories, 

That the utmost possible limitation of the infliction of pain 
has always been the object and practice of scientific workers in 
England,? is sufficiently proved by a Report which was drawn 
up by a Committee of the Physiological Section of the British 
Association for the Advancement of Science, in 1871, several 
years before the appointment of the Royal Commission. 

While the suffering caused to animals by scientific experiments 
has been enormously exaggerated, both absolutely and relatively, 
no one denies that beth pain and death are and must be inflicted 
‘thereby, Otherwise there would be no more ieason for licensing 
and inspecting the physiologist’s laboratory than that of the 
‘chemist, The whole question is one of justification for causing 
the pain or death of brutes. Few who compare the extent of 
suffering and of slaughter thus caused with that generally recog- 
nised, as ight in other cases by enlightened Christian morality, 
‘or who compare the objects for which animals commonly suffer 
pain and death (for food, for dress, for profit, for convenience, 
or for amusement) with those of the scientific observer (for 


advance of knowledge and for relief of human suffering) will f 


hesitate to conclude that so long as the principles and practice 
‘of scientific men in this country continue what they now are, 
their investigations should rather be fostered than impeded. 

But any possible danger of abuse is prevented by the Act 
~passed in 1876, by which not only are all physiological labora- 
tories placed under the inspection of the Home Office, and exist 
only by its license, but, ın addition, no experiment involving 

ain can be performed without a special, elaborate, and carefully 
guarded certificate. Indeed, so stringently has the law been 
-administered that more than one investigation of great practical 
value has been prevented, others have been injuriously hampered 
or delayed, and a serious check has been given to medical science 
in England. In two instances eminent members of the pro- 
fession found it necessary to go abroad in order to cany cut 
investigat‘ons of great importance, The object of one was to 
decide a question in relation to treatment of wounds ; that of 
the other was to determine the action of certain new drugs, 

This was certainly not the intention of the Royal Commission 
in recommending, or of Parliament in passing, an Act for the 
purpose of preventing possible abuses without hindering scientific 
‘and useful work, What is now needed 1s such an expression 
of opinion in Parliament as will permit the Act to be worked 
in the spirit in whigh it was frmed and loyally accepted, and 
according to its stiict provisions.” It may be remarked that 
attempts have been made, by the same methods of agitation, to 
check physiological research by Y gislation in Germany, Den- 
mark, Sweden, and the United States: but ın each case the 
humane and enlightened judgment of the country has ıefused to 
«impede researches of whfch the usefulness is beyond cispute. 

§ 5. It has beep imagined that students of medicine perform 
eperations upon living animals in order to gain manual dexterity ; 
such a practice would be as useless as it would be reprehensible, 
and has never, we believe, been thought of, For our veterinary 
surgeons it would be quite unnecessary, and they have always 
reprobated the practice. 

It has also been supposed that students might, for amuse- 


1 The following quotation, from a Manual of Physiological Experiment 
by a well-known German phesiclogist, will serve to show that humane con- 
‘sideration for animals is not confined to this country :—‘‘ An experiment in- 
volving vivisection should never be performed, especially fr purposes of 
demonstration, without previous consideration whether its object may not be 
otherwise attained,’ and, as a second rule, ‘‘ Insensibilty by chloroform o% 
other drugs should be produced whenever the nature of the experiment does 
“not render this absolutely impossible.”"—Cyon, Phystologische Methodik, p 9 
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ment, perform physiological experimemts upon living animals, 
This would be practigally impossible, since not only are know- 
ledge and skill necessary, but a properly equipped laboratory 
and suitable appliances.! If, however, any ill-disposed person 
without scientific’ object or training should be guilty of cruelty 
most alien from the practyce and the training of the profession, 
there is no doubt that every member of it, teacher or student, 
would help to detect and punish such conduct.? The case has 
never arisen; if it did, it copld be efficiently dealt with under 
the law known as ‘‘ Martin’s@Act.” 

§ 6. The real objects of scientific experiment on living animals 
are briefly as follows :— ° ? 

i. To extend, correct, and gefine our knowledge of the Junctions 
of the living body, e 

Even apart from ulterior advantage to medicine, physiology 
must be held to be a branch pf science of at least equal im- 
portance with chemistry or geology; and to be successfully 
cultivated, it must be cultivated for its own sake, without pêr- 
petual or premature inquiry as to the immediate and material 
results which sncreased knowledge of the_laws of Nature will 
bring, In physiology, as in othe» natural sciences, the investi 
gator must have primarily in view the discovery of truth; for, 
in the words adopted by the Royal Commissioners, ‘‘if in the 
pursuit of science he seeks after immediate practical utility, 
he may generally rest assured that he will seek in vain.” There 
must be, to quote the words of an older authority, “light-bear- 
ing,” as well as ‘*fruit-bearing experiments,” 

As examples of this first kind of experiment, and of their 
success in extending useful knowledge, we may refer to the 
following :-— $ 

(1) The great discovery of the circulatiqn of the blood by 
Harvey, the firstfruits of the experimental method. Upon 
this as the foundation depends all the subsequent progress in 
the surgical treatment of hemorrhage and of aneurisms, and" 
the recognition and treatment of diseases of the heart, the 
arteries, and the veins, 

(2) The discovery of the effects of electricity on animals by 
Galvan. and Volta, from which haye resulted not only the 
development of one great branch of electrical science, but also 
important means of diagnosis and treatment in cases of paralysis. 

(3) Aıtificial respiration, invented and improved in the case 
of animals with purely scientific objects by Vesalius, Hooke, 
Lower, and others, and long afterwards applied with complete 
success to resuscitation from drowning, 

(4) The experiments of the Rev. Dr. Hales on pressure of 
the blood ın the arteries, 

(5) Those of Boyle, Hooke, Mayow, and other natural philo- 
sophers on respiration, i 

(6) Transfusion of blood from one animal to another, ac- 
complished by Sir Christopher Wren and others of the early 
Fellows of the Royal Society in the seventeenth century, but only 
recently, owing to fresh physiological knowledge, applied with 
success to the saving of human life. a 

(7) Experiments by a Committee of Physicians at Dublin, in 
1835; showing the way in which the sounds that attend the 
action of the heart aie produced, and enabling physicians to 
judge of the condition of the organ by the alterations of the 
sounds, ` 

(8) The discoveries of reflex action and of the separate en- 
dowments of motor and sensory nerves, on which much of our 
présent knowledge of the functions and disorders of the nervous 
system is founded, 

(9) The discovery of vasom6tor nerves.’ 


* Itis obvious that phis sound general principle admits of exceptions when 
the skilled perscn with suitable appliances must, from the nature of the . 
case, carry cut his researches on beard ship, as for instance for investigation 
into the fonctions of jelly-fish, or the electrié torpedo, cr in the open fields, 
as in inquiries into means of protection from epidemic diceases of cattle. 

-_ ? For the real sentiments of medical students, see Dr. Pavy's evidence 
before the Royal Commission, Bere Book, P, 114. 

3 Some persons have ventured to deny that Harvey's discoveries were due 
to vivisection, on the faith of a reported sttement of his to the Hen. 
Robert Boyle (another eminent vivisector), and in contradiction to Harvey's 
express words Others have denied that the circulation was proved by vivi- 
section, Lecause Harvey having proved all but one point by a series of ex- 


* periments gn living animals, Malpighi ccmpleted the demonstration by 


another experiment on another hwing animal. ‘The full account of the matter 
is contained in Harvey's owp treatise, “t De Motu Cordis et Sanguinis.” It 
is briefly referred to in the article Harvey of the “Encyclopædia Britannica,” 
and in the evidtnce of Professor Turner, of Edinburgh, before the Royal 
Commission (Blue Bock, pp. 157, 158), where also are given the account of 
the discovery by vivisection of the great system of lymphatic vessels, by 
Aselh and Pecquet, and of the discovery cf motor and sensory nerves by 
ihe same means by Bell and Magendie. 
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ï, To obtain direct qnd exact knowledge of the processes ‘of 
disease. 

The following examples may be cited :—® 

(1) Experiments relating to the nutrition of the body and the 
maintenance of its constant temperature constitute the basis of 
the existing knowledge of fever. 

(2) Experiments relating to the metHanism of the circulatlon, 
and to the influence of the nervous system thereon, have served 
to explain the nature and mode ‘of origin of the various forms 
of dropsy. 

(3) Experiments as to the effect of plugging arteries (Em- 
bolism) have afforded explanations of diseased processes pre- 





viously not understood, and in particular of many obscure cases 
of sudden death, - ' s : 

(4) Experimental investigations of the functions of the liver 
and other secreting glands have materially advanced our know- 
ledge of diabetes and of. the®affections known as Bright’s 
disgase. 

(5) Knowledge gained from experiments relating to the mode 
of action of the muscles, and of the nervous system which 
regulates them, constitutes the basis of tħe pathology and 
diagnosis of convuls#e and paralytic diseases. 

(6) Experiments on animal grafting and as to the nature of 
the processes by which wounds are healed and injured parts 
restored, Among the best known are those which relate to the 
mode of repair of fractured or otherwise injured bones, par- 
ticularly the researches of Duhamel (1740), Sir Astley Cooper 
(1820), and Syme (1831). ® In recent times such inquiries have 
been pursued much more completely by Ollier and others, and 
with practical results of ever-increasing value. 

(7) The dangerous form of blood poisoning after operations 
has been investigated by strictly physiological experiments, with 
the result of almost complete protection from it, 

(8) Researches into the origin and nature of inflammation, by- 
Redfern, Cohnheim, Von Recklnghausen, and others, have 
been of necessity conducted by means of experiments on 
animals, and have proved of great practical value. 

(9) Our recently extended knowledge of the locality of diseases 
of thé brain, and of theireaccurate diagnosis and treatment, has 
been due, partly to clinical observations, partly to pathological 
investigations, but also, and not least, to direct experiments 
upon the lower animals,+ 

ui. Zo test various remedial measures directly. 

The utility of the greater number of the older.remedies and 
methods was first learnt empirically: but many of them were 
not applied to the best purpose until they have been investigated 
by observations on the lqwer animals. As regards the remedies 
and appliances of modern times, they have, in almost every 
instance, been investigated first and brought into use afterwards. 
For example :-— 

(t) Subcutaneous injection was used in the laboratory for 
years before it was applied ia practice. 

(2) The useful property of the well-known anodyne chloral 
hydrate wa® first investigated in the laboratory, and then intro- 
duced into practice. 

(3) Pepsin: and pancreatin Wvere known for years as physio- 
logical agents before they were applied in practice. , 

(4) The action and mode of administration of such important 
new drugs as nitrate of amyl, physostigma, and the anzesthetic, 
methylene, were discovered entirely by physiological experiments. 

(5) The better appreciation and more useful application of 
some of the most valuable remedies were gained by experiments, 
such as those by Traube on dizitalts, by Magendie on strychnia, 
and by Moreau and others on saline purgatives, 

(6) The application of various practically useful methods of 
checking hemorrhage was tested upon animals before being 
tried ou human beings, with the result of saving innumerable 
lives, 
~ (7) Similar "preliminary trials of subcutaneous and other 
operations, especially those of tenotomy, have helped in the 
relief of numerous deformities; while the trial of such for- 
midable operations as excision of the kidney and tentative im- 
provements in ovariotomy have led to some of the most brilliant 
results of modern surgery.’ 

In cases where new drugs are to be introduced, or new 8perative 
methods tried, the first experiments mugt be made either upon 


z See an article in NATURE, vol. xxv., p 7 , 

‘3 See an article in the Minetéenth Century tor December 188r, p. 926. 

3 See a paper by Mr Spencer Wells, Trans. Internat. Med Congr. vol, 
il p. 226, eh 
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living animals or upon living men. Where circumstances ex- 
cluded the former alternative, members of our profession have- 
not hesitated to make themselves thé subject of often hazardous 
experiments : gut happily, in most instances, the sacrific of a 
few guinea-pigs or frogs will suffice to help ‘in saving human 
life, © : 

iv, To ascertain the means of checking contagion, and pre- 
venting epidemic disease beth in man and in brutes! >» 

An experiment of this kind, inoculating the udder of a cow 
so as to produce a vaccins pustule, was one of the links in the 
great discovery of Jenner. Among more recent examples may 
be mentioned :— 

(1) The experimental investigations of the last fifteen years, 
as to the origin and nature of the infective diseases which spring- 
from wounds and injuries {pyzemia and septicaemia), the results 
of which constitute the basis of antiseptic surgery.” 

(2) Th: discovery by experiments of’ the infective nature of 
tuberculosis (1868), of its relation to chronic inflammation, and 
finally of the dependence of its infectiveness on a living parasitic 
organism (1881). 

(3) Discovery of the mode of origin, and consequently of the 
prevention, of various*parasitic entozoa (hydatids, trichina) 
which infect the human kody, by inference from investigation of 
their development in the bodies of animals. 

Among diseases of animals may be mentioned :— 

(t) Silkworm disease, which has been brought completely 
under control by the experimental discoveries of Pasteur. 

(2) Small-pox of sheep, against which preventive inoculation 
has been long used. ` 

(3) Cattle-plazue, the prevention of which is entirely founded 
on the knowledge of its mode of spreading gamed by ex- 
periment. 

(4) Pleuro-pneumonia of cattle, and foot and mouth disease, 
of which, although experiment has not as yet yielded a satis- 
factory mode of preveation, it has furnished exact knowledge 
as to the method of its propagation, 

(5) Splenic fever of cattle, and the analagous diseases of 
horses, sheep, and other animals, against which experiment has. 
recently furnished a mode of prevention, now successfully used 
in countries in which th:s disease has most fatally prevailed, 
particularly in France. 

- (6) Farcy and glanders, the early detection and prevention of 
which has been greatly promoted by experiments, 

v, For instruction, 

Itis not necessary to insist on the`well-known difference 
between book-learning and demonstration, Like chemistry, * 
physiology must be taugh: practically if it is to be tauzht well, 
and it is necessary that all students of medicine to whom the 
care of the human body will be intrusted should have a practical 
and thorough familiarity with the most important functions of 
that body. For this purpose no painful experiments are rieces~ 
sary, and none are performed in our medical schools and 
colleges, Most of the demonstrations of what is called ‘ prac- 
tical physiology” are demonstrations of the microscopical struc- 
ture of the tissues, or of their chemical properties and processes, , 
or of their physical endowments, and the remainder apply to 
the organs of msensible or recently killed animals. Whether- 
the occasional repetition ofean experiment of great importance, 
and involving very little pain, would be morally justifiable may 
admit of question; but, as a matter of fact, jt is not and cannot 
be done. Apart from the provisions of théAct, this question 
was decided long before by the resolution quoted aboye. 

vi For the detection of paisoMs. 

The fact that some of the most subtle and dangerous poisons 
cannot be certainly identitied by ordinary testing (z.e. by recog- 
nition of their physical and chemical properties), is well known, » 
In such cases ‘the physiological test, or the effect of the poison 
upon the lower animals, is the only means by which «the guilt of e 
murder can be brought home to a criminal, or the innocence of 
a wrongfully accused person established. This, lrke many other 
scientific facts, has been disputed by ill-informed persons: but 
it is beyond serious questian.® see 


. 
e _* For details on this part of the subject, see the Address by Mr. Simon, * 


C.B , F.R.S., entitled “ Experiments on Life as fundamental to the Science 
of Preventive Medicine.’* 


(‘Transactions of he International Medical 
Congress o1881.’’) 


- 2 For details, see a paperin the Mineteent Century for March, 1882, by 
Mr. George Fleming, Presidert of the Royal College of Veterinary Sur- 
geons : ‘* Vivisection and Diseases of Animals ” 

® See on this subject a paper dy Prof. Gamgee, of Owens College, “The 
Utility of Physiological Tests in Medico-Legal Inquiries.” - ‘ 
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` It was found necessary to insert a clause in the Act allowing 
a judge to order any needful experiments by a médical jurist. 
But this may cause, and Bas already caused, injurious delays, 
and it would be desirable for each “person enggged in this de- 
partment of scientific work to take out the nece-sary license 
beforehand. by A 

$ 7.o The above is only a brief enumeration of some of the 
more striking and illustrative cases in which the objects pro- 
posed by experiments on animals have been attained. In some 
of these success has been brilliant and complete, in others com- 
parative and needing fuller development. In some the results 
have been the direct and exclusive consequence of the experi- 
ments, in others they have been due to these either as confirming 
or correcting previous conjectures, or as guiding clinical research, 
or as suggesting fruitful investigations by other methods. 

Without exaggerating its extent and cogency, the evidence 
is ample to show, what no one conversant with the subject doubts, 
that the great strides made in the practice of medicine during 
the- last fifty years have been chiefly due to the exact scientific 
experimental inquiries of this epoch. In fact, experience fully 
bears out what reason demonstrates and amthority confirms, that 
medicine rests chiefly upon physiology, and that physiology 
cannot advance without experiments. ` : 

` The prejudices excited by the account of long past or distant 

abuses of the right and duty of experiment will, it may be 
hoped, be dispelled {as in many cases they have been) by in- 
creased knowledge of the facts; while those which have been 
raised by reckless misstatement will subside on candid investi- 
gation. If any fear remain that evils which do not now exist 
may possibly arise in future, it may be dispelled by a con- 
sideration of the stringent regulations of the existing law, even 
if carried out with the utmost desire not to obstruct demon- 
strably useful scientific work, i 

But it ıs on the scientific investigator himself that the respon- 
sibility must ultimately rest of determining what is the best 
method of accomplishing a given scientific result, and by what 
means the greatest possible result may be obtained at the least pos- 
sible cost of suffering. If restrictions are supposed to be neces- 
sary to control the conduct of careless individuals, let them be 
continued ; but so long as scientific men exercise their respon- 
sibility in the humane spirit which-has hitherto guided investi- 
gation in this country, they have a right to ask that no unneces- 
sary obstacles should be placed in their way, 

It is therefore hoped that such a decided and influential 
expression of opinion will be made in Parliament as will not 
only rebuke ill-advised attempts to totally abolish one of the 
most important methods of natural knowledge, and an indis- 
pensable method for the improvement of medicine ; but will 
also strengthen the hands of the Government in administering 
the law, so as not to interfere with the just claims of science 
and with the paramount claims of human suffering. 





THE BRITISH ASSOCIATION AND CANADA 


TEE following circular is being sent out by the British 
Association for the Advancement of Science :— 


622, Albemarle Street, London, W., March 19 


‘*Sir,=We haye been instructed by the Council of the 
British Association to communicate to you the accompanying 
letter from Sir A. T. Galt, G.C.M.G., High Commissioner for 
Canada. ‘This letter was written“in reply to one addressed by 
us to him, making certain inquiries with reference to the invita- 
tion to visit Montreal in 1884, which was accepted by the Gene- 
ral Committee at the Sduthampton meeting last*year. In that 
letter it was ourgndeavour to obtain information as accurate as 

*possible concerning the probable expense of the journey to and 
from Montreal, including a stay of a fortnight or three weeks in 
Canada (in addition to the period of the meeting), and excur- 
sions to some of the more interesting localities, From the 
statements in Sir A. T. Galt’s letter, the members will be able 
to form an opinion as to ‘the probable cost of the expedition, 
‘the amount of which must obviously, to a considerable extent, 
depend upon the length of time which they are willing to devote 
to the visit. e : . 

“Itis obviously most important to secure thatęthe Montreal 
meeting should be attended by a strong and thoroughly repre- 
sentative body of members, so that the gathering may be both 
creditable to the Association and gratifying to our Canadian 

Ld 


hosts. Further, many arrangements must be made prior tọ the 
meeting, and these tnust be settled considerably in advance of 
the u-ual dates. Itewill therefore greatly aid the Council and 
those wht will have to carry out their instructions in detail, if 
you will be so good as to state your intention concerning the 
visit to Montreal by filling up the annexed form and returning it 
as addressed before Apri aq. 
“ We remain, sir, your obedient servants, 
“C. W. SIEMENS, President 


w 


“A. W. JN ILLIAMSON, General Treasurer 
** DOUGLAS GALTON, General 
“A. G. VERNON Harcoury, | Secretaries 


“T. G. Bonney, Secretary” ‘ 
“9, Victoria Changers, London, S. W., Marth 3, 1883 

“ Dear Sir,—-I have to refer you to your letter of November 
28 on the subject of the visit of the British Association for the 
Advancement of Science to Montteal in 1884, in accordance 
with the decision of the general committee, at thew meeting at 
Southampton on Augu-t 28 last, and to inform you that I have 
received a communication from the Chairman of the Montreal 
Invitation Committee (T. Sterry Hunt, M,A., LL.D., F.R.S.), 
containing some detailed information on the different matters 
you mentioned to me, bape 

“Itis my pleasant duty to state that the ifhabitants of the 
city of Montreal received with satisfaction the tntimation that 
the Association had d-cided to honour them with a visit, and 
much public spirit has already been manifested in the desire that 
everything should be done to make the occas‘on worthy of the 
illustrious body and of the country. Committees on invitation, 
on finance, and on conveyance have already beef formed, and a 
guarantee fund opened very satisfactorily ; while the Government 
of the Dominion, in view of the widespread interest which the” 
matter has awakened, will ask Parliament during its present 
session to vote a considerable sum ($20,000) as a contribution 
to the funds that will be subscribed by the public. Montreal, I 
may add, is not without experience of the requirements of an 
important meeting of the kind, having twice been favoured with 
vi its from the American Association, the last occasion being in 
1882, when an attendance of more than goo members anc asso- 
ciates was registered, and the Association, with its nine sections, 
found ample accommodation in the buildings of McGill Uni- 
versity. A 

“I propose to answer your questions in the same order as that 
in which they were placed in your communication, but it will 
not be possible for me to do so in such full detail as I should 
like so far-in advance of the time of their application, especially 
in regard to the cost of conveyance ane the various expeditions 
to be arranged. I trast, however, the following information 
will be sufficient for the purpose of giving to the members‘of 
your distinguished Association an idea of the probable expenses » 
they may be called upon to defray during their stay in Canada, 

“ (1I.) ‘The cost of the journey to and from Montreal to one 
who makes it as a member of the Association orgs the near 
relative of a member.’ : 

“ Dr. Sterry Hunt desires me tp say that the committee will 
arrange fifty free passages for the conveyance of the officers of 
the Association whose attendance is indispensable at its annual 
meetings. The funds at the disposal of the committee will also 
enable it to negotiate with the steamship companies for the re- 
duction of the ordinary ocean passages in favour of bond fide 
mtmbers of the As-ociation. Two courses are open in which 
this can be done. - 

“{1) To arrange for a number of passages to be offered at the 
single rate for the double journey—say 152. 10s. 

**(2) For a general reduction, so far as the funds will permit. 

“ Either of tese plans can be adopted, but the steamship ` 
companies, although fully disposed to entertain the matter, do 
not care to make any definite engagements so far in advance, 
which will, I am sure, be readily understood. F am to state, 
however, that the committee is prepared, with the aid of the 
Government grant, to devote 3000/. to*these purposes alone. 

‘*(II.) ‘The cost of board and lodging per head per diem for 
the above during the week of the meeting at Montreal.’ 

“ I cagnot do better than quote a paragraph from Dr. Sterry 
Hunt's letter, in regard to ‘this inquiry :—‘In reply to Prof. 
Bonney’s question as te the expenses of board and lodginz for 
members of the British Association during the meeting in 
Montreal, the commitgee will give assurance that free entertain- 
ment will be provided for at least 150, and probably for all other 
meinbers who, may attend.’ 
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“I may amplify this by stating for your information that the 
tariff of the Montreal hotels ranges from $2 50c. to $4 per day 
inclusive, and that private accommodation tan be obtgined at 
much lov er prices than in England. K 

**(IIT.) ‘A scheme of expeditions which would occupy from 
two to three weeks sub.equent to the meeting, and the cost of 
each of them.’ * 

“Dr, Sterry Hunt says :-~‘ As to the proposed excursions, we 
are prepared to say that the Grand Trunk, the Canada Pacific, 
and the Intercolonial Railways wilNurnish free transportation 
over their lines throughout the dominion of Canada from Nova 
Scotia to the Narth-West.. The Canada Pacific will also arrange 
an excursion to the Rocky Mountains, and the Grand Trunk 
one to the Great Lakes (note: this “will include Niagara) and 
Chicago ; while the South-Eastern Railway will do the same for 
the White Mountains and Portland and Boston. For an excur- 
sion of this kind, occupying three®or four weeks, tourists should 
be provided with, ay, 20/. in money for hotels, carriages, and 
other incidental expenses, though it is possible that a less sum 
than this would be needed.’ 

“ I am inclosing a copy of agcircular that ñas been prepared 
by the Montreal corflnittee. It contains interesting informa- 
tion, and it will be seen that the arrangements are in the hands 
of representative and eminent men. 

“I believe from the information that reaches me that the 
Asseciation will receive the addition of a considerable number 
of associates in Canada, and that the visit will give an impetus 
to scientific research in the*Dominion such as it has not expe- 
rienced before. ` It is confidently anticipated also that the 
American Association will hold its meeting in 1884 at a conve- 
nient time and place, affording an opportunity for scientific 
intercourse that I imagine does not often occur. 

“I will gladly supply any further information you may require 
if it isin my power to do so, and shall readily cooperate in any 
measures having for their object the success of the mecting of 
the British Association for the Advancement of Science at 
Montreal in 1884. 3 

“Iam, dear Sir, your obedient servant, 
~A, T. GALT, 
“ High Commi:sioner for Canada, and Vice-Chairman 
of the Montreal Citizens’ Committee 
‘Prof. T. G. Bonney, M.A., F.R.S., F.G.8., &e., 
- “22, Albemarle Street, W.” 








`O UNIVERSITY AND EDUCATIONAL 
INRPELLIGENCE 


Oxrorp.—The Savilian Professorship of Geometry in the Uni- 
versity is vacant, and an election to the office will be held before 
the end of Trinity Term (July 7, 1883), A Fellowship in New 
College is now annexed to the Professorship. The duty of the 
Profe-sor is to lecture and give instruction in pure and analytical 
geometry. ‘Fhe combined emoluments of the office from both 
sources will be, fur the present, 700/. a year, but may possibly 
hereafter be increased to an am8unt not exceeding goo/, a year. 
The qualifications required in candidates for the Savilian Pro- 
fessorships by the existing Statutes of the University are as 
follows :—~‘‘ Hos Professores sive lectores, prout voluit fundator, 
statuimus et decernimus fore perpetuis temporibus eligendos ex 
hominibus bonæ fame et conversationis honestæ, ex quacunque 
natione orbis Christiani, et cujuscunque ordinis sive profes-ionis, 
qui in mathematicis instructissimi aut, et annos ad minimum 
sex et viginti nati; et, si Angli fuerint, sint ad minimum Artium 
Magistri.” . Candidates are requested to send to tbe Registrar of 
the University their applications, and any documents which they 
may wi-h to submit to the Electors, on or before Thursday, 
May 31. 

VICTORIA UNiversiTy,--At a meeting of the University 
Court on March 30, Vice-Chancellor Greenwood laid on the 
table the supplementary chatter, dated March 20, 1883, enabling 
the University to confer degrees and distinctions in medicine and 
surgery. After some discussion it was resolved that the Council 
be empowered and instructed to appoint external examigers in 
medicine and surgery for a limited period, and to appoint certam 
lecturers of the University to act as Univessity examiners ; also 
to prepare, after a report from the General Board of Studies, a 

«statute or statutes and regulations relating toglegrees in medicine 
sand surgery for the consideration of the Court, and also to report 
«of the subsequent appointment of external examiners in medicine 


and surgery, in accordance with the recommendation of the 
University Council. The Council were instructed to ascertain 
whether the University charter would allow of the same facilities 
that had been given to Owens College students being extended 
to the students of other colleges when those colleges sought 
admi8sion to the University. The Council were of opinion that 
such facilities should certainly be given. i 





SOCIETIES AND ACADEMIES 
LONDON 


Linnean Society, March 15.—Frank Crisp, treasurer and 
vice-president, in the chair.—Dr. T. S. Cobbold read a paper 
on Stmondsia paradoxa, and on its probable affinity with 
Spherularia bombi. Thirty years ago Prof, Simonds discovered 
aremarkable parasite within cysts in the stomach of a wild boar 
which died in the Zoologizal Gardens, London. Prof, Simonds 
regarded the worm as a species of Strongylus, but Dr. Cobbold 
in 1864 suggested its eaffinities might probably be nearer the 
genus Siroplera, then taming it Simondsta, The original 
drawings unfortunately were lost, and only quite lately, along 
with the specimens, they have turned up and have enabled Dr. 
Cobbold to investigate them more closely, He arrives at the 
conclusion that Simondsia is a genus of endoparasitic nematodes 
in which the female is encysted and furnished with an external 
and much enlarged uterus, whose walls expand into branches 
terminating in cæca. The male is 4 inch and the female 4% inch 
long. Moreover, it is now found that what was at first regarded 
as the head turns out to be the tail, so that supposed Strongyloid 
character is incorrect. Taking into account what is known of 
Spherularia bombi as interpreted by Schneider, and whose views 
are universally accepted, it appears that Simmondsia, though 
unique, yet approaches tawards Spherularia in respect of the 
enormously developed female reproductive organ, which in both 
lies outside the body popet: Until Sir J, Lubbock’s memoir on 
Spherularia appeared, the so-called male had never been indi- 
cated ; but, judged by Sckneider’s interpretation of that genus, 
the male is still unknown. Dr, Cobbold points out that the so- 
called rosette in Simondsta is morpholngically a prolapsed uterus 
furnisked with two egg-containing branches; he regards the 
external branched processes as homologous with the sphærules 
of Sphærularia, whilst the ultimate cæcal capsules have nothing 
comparable to them in natare.-A paper was read on the moths 
of the family Urapteridz in the British Museum, by Arthur G. 
Butler. The author, basirg distinctions on wing neuration and 
other characters, redistributes the family, and indicates the fol- 
lowing new genera :—Z?ristrophis, Gonorthus, Strinpteris, 
Nepheloleuca, Thinopteryx, Xeropteryx, and Eschropteryx.— 
The eighteenth contribution to the mollusca of the Challenger 
Expeaition, by the, Rev. E. Boog-Watson was read, in which 
the author treats of the family Tornatellide, therein describing 

-six new species of the genus Acteon. 


Geological Society, March,» 7.—-J. W. Hulke, F.R.S., 
president, in the chair,—Messrs, Thomas Gustay Hawley, 
Richard Lydekker, and J. D’Donoghue were elected Fellows, 
and M. F. L. Cornet, of Mons, a Foreign Correspondent of the 
Society.—The following communications were read :—On Gray 
and Milne’s sei-mographic appar&tus, by Th8anas Gray, B.Sc., 
F.R.S.E. Communicated by the President. This apparatus 
was stated to have for its objectethe registration of the time of 
occurrence, the duration, and the nature, magnitude, and period 
of the motions of the earth during an earthquake, The instru- 
ment was made by Mr. James White, Glasgow, and is to be 
used by Prof. John Milne in his investigations in Japan. In 
this apparatus two mutually rectangular components of the hori- 
zontal motion of the earth cre recorded on a sheet of smoked 
paper wound round a drum, kept continuously in motion by 
clockwork, by means of two conical pendulum-seismographs. 
The vertical’motion is recorded on the same sheet of paper by 
means of a compensated-spring seismograph.” In details these 
instruments differ’ considerably from*those described in the 
Philosophical Magazine for September, 1881, but the principle 





isthe same, The time of cecurrence of aẹ earthquake is deter- 
‚mined by causing the circuit of two electromagnets to be closed 
by the shaking.e One of these magnets relieves a mechanism, 
forming part of a time-keeper, which causes the dial of the 
tim@piece to come suddenly forward on the hands and then 
move back to its original position. The hands are provided 
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with ink-pads, which mark their positions on the dial, thus indi- 
cating the hour, minute, and second when the circuit was closed. 
The second electromagnet causes a pointer to make a mark on the 
paper receiving the record of the motion. This mærk indicates the 
part of the earthquake at which the circuit was closed. The 
duration of the earthquake is estimated from the length of the 
record on, the smoked paper and the rate of motion of, the 
-drum. The nature and period of the different movements are 
obtained from the curves drawn on the paper.—Notes on some 
fossils, chiefly Mollusca, from the Inferior Oolite, by the Rev. 
G. F, Whidborne, M,A., F.G.S.—On some fossil sponges from 
the Inferior Oolite, by Prof. W., J. Sollas, M.A., F.G.S. Some 
fossil sponges have been described from the Inferior Oolite of 
the Continent, but hitherto none have appeared in the lists of 
fossils from this formation ia British localities. The collection 
of sponges described by the author was made by the Rev. G. F, 
Whidborne. The author described eleven species (six of which 
he identified with those already described from Continental 
localities) belonging to nine genera, and concluded his paper 
with some general remarks. These sponges are calcareous, but 
are considered by the author to have been originally siliceous, 
replacement of the one mineral by the other having taken place 
as already noticed by him, “The beds in which these sponges 
are found bear all the appearance of being comparatively 
shallow-water deposits.—-On the Dinosaurs from the Maastricht 
beds, by Prof, H. G, Seeley, F.R.S., F.G.S. 


EDINBURGH 


Royal Society, March 5.—The Right Hon, Lord Moncrieff, 
president, in the chair—Prof. Turner, in a paper on bicipital 
ribs, described two examples which he-had recently come across 
in the human subject. In both of these ‘cases, one of which 
closely resembled a specimen in the Anatomical Museum ‘of the 
University which Knox had explained as due to the fusion'of a 
cervical with a thoracic rib, the real cause was the uñion'of the 
two first thoracic ribs. That the former explanation was the 
true one in certain instances was demonstrated by other speci- 
mens; and the distinctive peculiarities of each kind of ' fusion 
were pointed out.—Sir William Thomson read two papers on 
gyrostatics ard on oscillations and waves in an adynamic gyro- 
static system, The papers were in’ gredt part experimental 
illustrations of the theorems regarding gyrostatic stability which 
are laid down in Thomson and Tait’s ‘‘ Natural Philosophy” 
(second edition, vol, i. part i § 345). It was thus demon- 
strated to the eye that a system when under gyrostatic domina- 
tion is stable in positions for which, statically considered, the 
system is unstable as regards an even number of degrees of 
freedom; so that, to take a particular case, a gyrostat which is 
unstable, because statically unstable as regards one mode, is 
rendered stable by making it statically unstable as regards two 
modes. Hence also an ordinary spinning top is stable because 
it is statically unstable in two of its degrees of freedom. The 
curious behaviour of a gyro.tat resting horizontally on gimbals 
with its axis of rotation vertical was also shown, viz, its in- 
stability as soon as the framework on which it rested was moved 
in the opposite rotational sense to the spin of the gyrostat. The 
author then proceeded to point gut that all phenomena -of 
elasticity which are ordinarily treated by assuming forces of 
attraction or repulsion between parts or stresses through connec- 
tions can be as reglily explained by the as-umption of connecting 
links subject only to gyrostatic domination. The gyrostatic 
hypothesis led to other consequgnces which the ordinary dynamic 
assumption did not involve; but it had not been found as yet 
that elasticity had properties corresponding to these.—Sir 
William Thomson also communicated a paper on the dynamical 
theory of dispersion, which was virtually an &pplication of the 
principle ,of forced vibrations to a molecular structure, each 
molecule forming the nucleus of a region whose density increases 
gradually from without inwards. As beaming upon the same 
kind of problem, a model was shown illustrating Prof. Stokes’ 
dynamical theory of fluorescence, which is that, if the first of a 
connected chain of elements is disturbed by a periodic disturb- 
ance having no close rélation to the free vibration periods of 
the chain, the disturbance does not pass along the chain, bat 
bas its energy stored. up in the first few elements, to be given 
back again when occasion offers. . 
$ e 

Paris i 

Academy of Sciences, March 19.—Pres'dent, Me E. 

Blanchard.—The following communications were read :—Sum- 








mary description of a new system of equatorials and its installa- 
tion at the Paris Observatory, by M, M. Læwy.— Observations 
of the Swift-Brooks comet made at the Paris Observatory, by 
M. PériZaud.—Graphie proof of Euler's theorem on the partition 
of pentagonal numbers, by Prof. Sylvester.—Observations on 
blue milk (second part), by M. J. Reiset.—On the second edition 
of the ‘‘ Pilot of Newfougdland,” of Admiral Cloud, and ona 
question of atmospherical optics, by M. Faye.—Function of the 
lymphatic vecsels in the procuetion of certain pathological phe- 
nomeńa, by M. Alph. Cope The following memoirs were 
presented :—On the possiblity of increasing the irrigation waters 
of the Rhone, by means of reserves to be established in the 
lakes of Geneva, Bourget, and Annety, by M."Ar. Dumont.— 
Determinations of longitudes*effected at Chili, by the Transit of 
Venus Expedition, by M.@de Bernardiéres.—On the number of 
the divisions of an entire number, by M. T. Q..Stieltjes.—On 
the equations to the partial derivatives, by M. G. Darboux.— 
On the application of the elliptic &nd ultra-elliptic intervals to 
the theory of unicursal curves, by M. Laguerre.—*Table of re- 
duced positive quaternary quadratic forms of which the deter- 
muivant is equal ow inferior to 20, by M. L. Charve.—Method of 
obtaining the formula giving the generakjntegral of the differ- 
entia] equation— 
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by means of a definite multiple integral, by Abbé Aoust.—New 
equations relative to the tiansmission of forae, by M. Marcel 
Deprez.—The transmission of force by jpatteries of electrical 
apparatus, by M. James Moser.—On the maximum yield which 
a steam motor may attain, by M. P, Charpentier.— Influence of 
tempering on the electrical resistance of glass, by M. G. Fous- 
sereau.—On a modification into the bichromate of potassium 
pile to adapt it for lighting, by M. ‘Trouvé.—-On the calories: of 
combination of the glycolates, by M. D. Tommasi. On mono- 
nitrosoresorcine, by M. A. Févre,—Contributions to a study of 
the plastering of wires, by M. P. Pfcard.—Physiological effects 
of coffee, by M. J. A. Fort.—On salmon-breeding in California, 
by MM. Raveret-Wattel and Bartel.—On the solenoconchal 
molluscs of the deep sea, by M. P.-Fischer.—-Ovogenesis among 
the Ascidians, by M. Ad. Sabatier.—Influence of the wind on 
metcorological phenomena, by M. E. Allard.—On the hailstorm 
of March g at the Hyères Salines, by M. Le Goarant de 
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THE VIVISECTION BILL 


HE failure of Mr. Reid’s Viwigection Abolition Bill 
on April 4 affords cauge of congratulation to all 
who are interested in science, aléhough it is perhaps to be 
regretted that the Bill did not come to a “ division” in- 
‘stead of being “talked out.” Scientific men must be 
pleased because one more attempt of ignorance to stop 
the pursuit of knowledge has beers defeated. But, more 
than this, the failure of the Bill is a boon to all who care 
for their own health, for that of their families, and for the 
welfare of society at large, Had it passed it would not 
only have stopped all experiments in physiology, patho- 
logy, and pharmacology in this country, but it would have 
rendered impossibl@ the detection of crime by the appli- 
cation of physiological tests, Had this Bill been law at 
the time of the “trial of Lamson for poisoning by aconite, 
his conviction would have been impossible ; for although 
chemical evidence pointgd to aconite as the poison used, 
the tests for it were not sufficiently distinctive to have 
justified his copviction on chemical evidence alone, and 
it required to be corroborated by physiological evidence, 
This was afforded by the injection of the substance ob- 
tained from the stomach into some smallanimals. As these 
died presenting all the symptoms of aconitine poisoning, 
the chemical evidence was confirmed, and the poisoner 
was accordingly convicted. 

Under the present law, considerable delay was caused 
before a certificate could be obtained to allow these 
‘experiments to be performed, but if Mr. Reid's Bill had 
‘been law, they could not have been performed at all ; and 
secret poisoners secure of immunity might have become 
as common in this country as they were in the days of 
the Borgias. 

To understand thorbughly the effect of the Bill upon 
medical science and practice, we must imagine to our- 
selves what would occur if experiments were stopped not 
only in this country but in others ; for it is not alone in 
this country that the opponents of vivisection are active; 
‘they are erfdeavouring to stop it as far as they can in 
America and on the Continant also. 

Last week we published some facts and considerations 
regarding vivisection and its relations to medicine, issued 
by the Association for the Advancement of Science by 
Research. The data there contained we should think 
were sufficient to convince any reasonable person of 


the advantages that medicine Ras derived from experi-" 


ments on animals. But it is curious to notice the way in 
which they are regarded by anti-vivisectionists. Finding 
themselves in many cases unable to deny the advantages 
of the knowledge which has been obtained by experi- 
ments, they say this knowledge might have been got 
without experiments, and so it might, if man had been 
difterently constituted. But being as he is, there is no 
‘royal road to knowledge, and he must take the only one 
which is available for him—that of experiment. ° l 

As Mr. Cartwright pointed out in his speech, if experi- 
ments on animals are prohibited, experimentsemust be 
made on human beings, and in their rudest form. The 


«contrast between such rude popular experiments on man 
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and scientific experiments on animals was illustrated in 
a speech of Dr, Lyon Playfair ig reference to these two 
kinds of experiments on cholera. The first experiment 
was tried on £60,000 human beings in London, who were 
supped with water contaminated by choleraic discharges 
with the result that 125 out of every 10,000 consumers 
died from the effects of the experiment. In two other 
experiments made by another water company, 180 died in 
the first experiment, and 130 in the second, out of every 
10,000, F , 

These popular experiments-on a large scale involved the 
sacrifice of half-a-million human beings. In contrast with 
this may be taken the scientific experiments made upon 
animals by Thiersch and others. These experiments were 
made on 56 mice, 14 of which died from the choleraic 
discharges. These were not mixed with water acci- 
dentally or carelessl¥, as in the popular experiment, but 
were administered under definite conditions, and the 
effect watched” The results of these experiments showed 
that water contaminated with choleraic discharges was 
deadly ; the water so contaminated was avoided, and an 
epidemic was escaped. 

The common-sense conclusion on the whole matter was 
expressed by the Home Secretary, who said that he dis- 
liked as much as any man in the House the infliction of 
pain upon animals, but felt satisfied that under the ad- 
ministration of the law at present there was very little 
pain inflicted upon animals, and that pain was inflicted 
under such circumstances as to guarantee that it was not 
wantonly inflicted, but that it had occurred in the course 
of experiments that were abundantly justified for the 
benefit of humanity at large. As a guarantee that no 
experiments shall be performed that are not abundantly 
justified, Sir W. Harcourt has made the agreement with 
the Association for the Advancement of Science by Re- - 
search, that, “if they will undertake the task of reporting to . 
him upon the experiments, hewill undertake that no certifi- 
cate shall be granted except on a previous recommendation 
from them.” This Association is a representative body of 
the whole medical prcfession, being composed of the 
Presidents of the Royal College of Physicians and Sur- 
geons of London, Edinburgh, and Dublin, of the Royal 
Society of London, of the Medical Council, and of all the 
chief medical associations and societies, along with some 
others specially elected. It would be difficult to imagine 
a body better adapted Zor the purposes of maintaining 
the high character of she profession for humanity, by 
preventing any wanton infliction of pam upon animals 
by experiment, whilst at the same time preventing the 

. ° . 
serious consequences to human health and lfe which 
would ensue if properly devised experiments were pro- 
hibited by ıll-jydged and excessive care for animals. . 
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THE BRITISH NAVY 
The British Navy : its Strength, Resources, and Adminis- 
tyation. By Sir Thomas Brassey, K.C:B.,M.P. Vols. 
I, IL, HI (London: Longmians, Green, and Co.,,, 
* 7882.) 
T three volumes of this work ready given to the 
public by Sir Thomas Brassey are to be followed 
by, three others ; but as these are to contain reprints of 
speeches and publicatiors on naval affairs it is preferable 
BB 


. kd 


550 





NATURE 


\ [April 12, 1883 





to notice separately the first half of the series, which is 
complete in itself. No better description of the scope 
and intention of the book’can be given than that appearing 
in the Introduction, where it is described as “a compre- 
hensive sum mary of all that has hitherto been publighed, 
whether in England or abroad, concerning the most 
important fighting vessels of modern times.” It is 
avowedly a compilation rather than an original work, and 
Sir Thomas Brassey has rendered a most valuable service 
to all persons interested in naval affairs by undertaking 
the very laborious task now completed. He states that 
it has extended over twelve years, and it must often have 
seemed as if the end would nevet be reached in view of 
the rapid progress being made in naval armaments, and 
the large number of publications which have appeared in 
recent years dealing with war-ships, their armour, arma- 
ment, and equipment. To keep abreast of this progress, 
and at the same time to retrace the history of war-fleets 
during the last quarter of a century, must have been a 
most arduous undertaking, and the author of these bulky 
volumes must be congratulated on his industry and per- 
severance. As the result he has produced an unrivalled 
book of reference, which should be in the hands of all 
naval officers, ship designers, shipowners, and adminis- 
trators of naval affairs. 

It is a singular fact that until this book appeared 
English readers had to turn to foreign publications for 
the best accounts not merely of foreign navies but of the 
British Navy, ‘There was no English rival to the books 
produced by Disl¢re or Marchal in France; by Littrow, 
Brommy, or Kronenfels in Germany; by Von Tromp in 
Holland; and by King or Véry in the United States. 
Scattered notices in the press, meagre Parliamentary 
papers, the scanty facts respecting H.M. ships given in 
the Navy List, and the special information afforded by 
Reports of Commissions or Committees were the best 
sources of supply open not merely to the general reader 
but to most naval officers. Sir Edward Reed, in 1869, 
dealt with the general problems of armoured construction 

n “ Our Ironclad Ships,” but the character of that work 
excluded the detailed descriptions of individual ships 
and the statistics of various fleets which are most needed 
in discussions of the relative powers of maritime countries. 
This want in English literature Sir Thomas Brassey has 
admirably supplied. His book is better than all its 
foreign predecessors, and thig may be said without 
offence, seeing that he has been able to draw freely from 
them, frankly aclnowledging his indebtedness., Coming 
later into the field, he has also been able to add much 
valuable information not to be found in the earlier books; 
while in style of production, wealth and beauty of illustra- 
tion, and moderate price, the “ British Navy” stands alone. 
It is only proper to mention that Sir Thonfas Brassey has 
evidently destted to secure a wide circulation for his book 
among naval officers, irrespective of the cost of produc- 
tion; and it is to be hoped that his wish will be realised, 
for it is clearly pf the utmost importance that those who 
have to fight our ships-should be well informed as to the 
* characteristics of the ships with which they may be 

engaged. e 

Like all compilations this book requires vefy careful 
reading. The author gives, in every cale, the fullest 
detail as to the authority from whom he is quoting; but 





= 
he does not compare or correct various statements on the 
same subject, or attempt to apprai&e the relative value of 
the opinions of the writers from whom he quotes. This 
is left tô the reader. A careless or hasty consultation of 
the book might therefore lead to wrong conclusions, and 
a word of warning onthis point may not be out of place. 

For instance, one may find i in close succession statements 
by Admiralty officials, or, private shipbuilders who have 
designed and constructéd foreign vessels, or officers of 








foreign governments—all of which are tọ be reckoned 
authoritative—and statements by &nonymous or unofficial 
writers in various publjcations—some of which, at least, 
are of doubtful authority. The reader should turn, there- 
fore, in all cases to the adneirable “ List of Authorities” in 
order to make sure whose opinions he is studying before 
adopting them. 

Sir Thomas Brassey undoubtedly did wisely in not 
attempting to reconcile or correct the various statements 
which he has summarised. Had he done so before 
accepting office at the Admiralty, the t&sk would have 
been beyond his power of accomplishment even for the 
Royal Navy, since it could only be performed by the 
freest use of official records ; arfd for foreign navies the 
difficulties would have been obviously greater. As a 
matter of fact, before the publication of the book took 
place the author had accepted office a$ Civil Lord at the 
Admiralty, and thus had an additional reason for avoiding 
the difficult task, He is careful to explain that the pubh- 
cation is in no sense an official one, the work having been 
far advanced before he went to the Admiralty, and having 
been completed on the lines prevjously laid down. 

This is only one of the many incidental illustrations of 
the magnitude of the work done, and the difficulty of 
bringing such a book uptodate. For instance, in the 
second volume, issued in 1882, the author has to explain 
that the figures given for the naval strengths of various 
countries date from 1879. Again, the descriptions of 
progress and experiments in armoar and guns, full as they 
are, necessarily leave unnoticed many important events 
of recent occurence which must affect future war-ship 
construction. Even if a new edition could be produced 
speedily, and quite up to date, it too would soon need 
additions. ° 

The author has had many reminders of the fact that 
although his book is announced as “unofficial,” it may _ 
be used as an aid to criticism of the action of the Board 
of Admiralty, of which he is a member, Admiral of the 
Fleet Sir Thomas Symonds, and other advocates of a 
more energetic policy in naval affairs, have found many 
earguments in support ofe their views in these volumes. 
Into this controversy we have no intention to enter, but it 
may be observed that Sir Thomas Brassey, who must be 
as familiar with the facts as most persons, remarks that, 
“On a general and dispassionate review of our position, 
we are led to the conclusion that the naval power of 
England, in all the vital elements of strength, is greater 
now than in any former age.” This may be true, but Sir 
Thomas Brassey would also be the first to admit that 
continyed and strenuous efforts are required in order that 
this position may be maintained, 

The first volumes chiefly devoted to armoured ships; 
a brief déscription of unarmoured ships being appended. 





| Elaborate tables of the dimensions, speeds, cost, thick- 
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nesses of armour, weight of guns, &c., are given for the 
navies of the world ; numberless diagrams and drawings 
also appear in illustration of distributions of Armour, 
arrangements of armament, character of structural ar- 
rangements, design and position of propelling machinery, 
&c. Besides these there appear a large number of very 
beautiful woodcuts of typical Ships, from designs by the 
eminent marine artist, the Cheyalier de Martino, who 
was formerly an officer in the Italian Navy, and possesses 
a seaman’s knowledge bf ships in addition to his ability 
as a painter. These diagram! drawings, and tables 
taken alone are of the greatest value, and if published 
separately in a -handy form qight to command a large 
cirgulation. | Sir Thomas ‘Brassey would add to the debt 
of gratitude we alleady owe him if he undertook the issue 
of such a publication, rivalling the Frepch “Carnet de 
Officier de la Marine,” or the Austrian “ Almanach fiir 
die Kriegs Marine.” 

The second wolume deals with “miscellaneous subjects” 
of great interest and importance. Amongst these are a 
fuller discussion of unarmoured ships, of torpedoes and 
torpedo boats, harbour @efence and coast defence ships, 
the employment of mercantile auxiliaries on war services, 
and many other topics. Amongst these none exceeds in 
importance the dis@ussion of the possible employment of 
our merchant steamships in time of war. The means for 
securing the aid of these vessels when the necessity arises, 
and of best equipping them, require the gravest con- 
sideration. Already something has been done in this 
direction by the Admiralty, but much more yet remains 
to be done, if at the tithe of need the best of our un- 
rivalled merchant ships are to be available for the defence 
of the mercantile marine or the many other services on 
which they mjght be employed. 

The third volume is devoted to a summary of 
opinions on the shipbuilding policy of the Navy. It 
isin some respects a,curious collection, but will well 
repay a careful study. The classification by the 
author of this mass of opinions greatly assists the 
reader. Unanimity on any point is scarcely to be 
hoped for, and is not to be found; but the reader will 
find ample suggestion and food for reflection. The advo- 
cates of small ships are fully represented ; the designers 
of the Jialia and Lepani? have their views set forth. 
Those who believe in armour-protection, and those who 
think it should be abandoned, obtain an equally fair 
audience, And in these, as in most other matters, the 
author gives little or no prominence to his own opinions. 

Sir Thomas Brassey has giyen many proofs of hisə 
devotion to the naval interests of this country during his 
Parliamentary career; but by the publication of this 
work he has established a claim on the gftatitude of all 
classes of English readers. who take an interest in naval 
affairs. . W. H. WHITE 


OUR BOOK SHELF 


Camps in the Rockies. By W. A. Baillie-Grohman. 
Map and Illustrations. (London: Sampson Lew and 
Co., 1882.) 


e 
MR. BAILLIE-GROHMAN has already made himself known 
as an intrepid hunter, a close observey of nature, and a 
charming raconteur. In the volume before us he shows 
no falling off in any of these points, and seems quite as 








much at home among the parks and peaks of the Rocky 
Mountains as he is among the* chamois-haunted preci- 
pices of the Tyrol. The present volume is the result of 
more than oné Visit, mainly for sporting purposes, to the 
Far West, between the Yellowstone Park and Utah. Of 
the wild life of the ranchers and hunters of the regien he 
has much to tell, and many exciting stories of* his own 
hunting experiences. He adds, moreover, not a little to 
our knowledge of the topography, geology, and natural 
history of a region, of many parts of which we yet know 
little. On the Cafions of the Colorado region he has 
some interesting notes. We shall be pleased to have 
another such book from Mr. Grohman. 


Physics in Pictures: the Principal Natural Phenomena 
and Appliances Described and Illustrated by Thirty 
Coloured Plates for Ocular Instruction in Schools 
and Families. With Explanatory Text Prepared by 
Theodore Eckardj, and Translated by A. H. Keane, 
M.A.I. (London: Stanford, 1882.) 


THESE plates gre somewhat rough and occasionally vio- 
lent: in colouring, but perfectly trustworthy, and well 
calculated to interest young people and convey to them a 
clear idea of the elementary scientific truths intended to 
be illustrated. -The accompanying text gives all the ex- 
planation necessary. The plates embrace a wide field of 
subjects in mechanics, navigation, magnetism and elec- 
tricity, sound, optics, photography, colours, spectroscopy, 
&c. We hope the collection will find its way into many 
schools and families. 





LETTERS TO THE EDITOR 


[The Editor does not hold Aimself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible ctherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Unprecedented Cold in the Riviera—Absence of 
Sunspots 


In the second week of March Cannes was visited by 
falls of snow and degrees of cold far exceeding any of which 
there is previous record. The preceding part of the winter was 
of average mildness ; the minimum thermometer having fallen 
below freezing only three times, as follows: December 2, 32°; 
January 24, 29°; January 26, 31'8°. Not once did it fall so 
low during February ; the average minimum being nearly 44°, 
and the maximum in shade 56°, and was apparently steadily 
rising with the approach of spring. The following notes are 
extracted from my diary :—~ 

February 28.—Thermetheter, minimum 4676, maaimum 
58°°3;+ barometer 29°65. Day fine. Wind W., calm. No 
spot onthe sun, | s e 

March 1.——Th, min. 43°3, max. 583; bar. 29°46. Day 
fine. Wind N.E., moderate. 


March 2,—Th. min. 43°, max. 57°% 3 bar. 29°42, Fine, 
with haze, Wind N.N.E., very strong in p.m. 

„March 3.—Th, min. 42°°8, max. 55°°3; bar. 29°70, Fine, 
but strong winddrom N.E. Not a spot‘on the sun. 

March 4.—Th. min. 35°, max. 54°°8; bare 29°70. Wind 
very strong from N.E, Fine, with cumuli, a 
Mach 5.—Th. mm. 40°, max. 54°8; bar. 29°70. Cloudy, 

nimbostratus, Wind very high from N.E. 
March 6.—-Th. min, 40°, max. 51°°7; bar, 29°40. Fine, but 


some clouds. Wind N.E., very high and cold. 

March 7.—Th. min. 36°'8, max. 93°; bar. 28°87. Snowed, 
in night in large flakes, and till xo a.m, to depth of 8 inches. 
Little wind, N.E, The weight of the snow bowed down shrubs 
and trees, breaking many, In a large shrubbery in my garden, 
Erica arborea from 10 to 20 feet high, full of flowers, 

* Thermometers by Casella. Minimum is placed every night outside 
an@ast window of the first floor of my villa, the bulb being protected from 


radiation, Maximum hes shaced inside the same window, open by day. 
Barometer, aneroid, by Pilhscher. 
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all prostrated. Mimosæ of various kind-, also flowering, 
and the more tender palas, were borne down and broken. 
Pelargoniums and other succulent shrabs destructively crushed. 
Partial thaw in the sunshine. ° 

March 8,—Th. min, 27°7, mar. 51°3; bar. 28'83. | Sun- 
shine in morning began a thaw, but only to discover mischief 
done'by the frost. Wind first from N.E. ; in p.m. from S.W., 
increasing thaw, ; 

March 9.—Th. min. 35°, max. 51°; bar. 29°67. Rain in 
night and most of day, but later turned to snow in large flakes. 
Wind S.E. 

March 10,—Th. min. 27°, max. 44°; bar. 28°88. Fresh 
snow in night to depth of 4 or 5 inches. Whole country white, 
including Esterel Mountains, on which snow is hardly ever seen, 
Wind W., rising, threatening a mistual. Only two small spots 
on the sun. : 

March 11.—Th. min, 241, max. 45°; bar. 28°84. Bright 
morning, but intense cold with mistral, at nizht destroyed 
almost all tender plants and shrubs in garden, in spite of covering. 
One fine young indiarubber-tree of 15 feet, with its rich green 
and bronze leaves, turned in the-night to'a spectre of limp black 
rags, Wind W., calm. Only one small spot on S E. border 
of sun. e : 

March 12.—Th, min. 25°°7, max. 49°; bar, 28'90. Sun bright, 
but hard frost everywhere except in sheltered places. Wind W. 


$ 


March 18.--Th. min. 35%1, max. 53°°9; bar. 29°48, Bright 
morning, with haze, wind $.S.W. No change in sunspots. 

March 19.—Th. min. 45°°9, max. 52°°5 ; bar. 29°20. Morning 
gloomy, with clouds and rain, The wave of cold seems to have 
passed, but not so the vast deposits of snow left on the moun- 
tains behind, and still less the unknown detriment inflicted on 
vegetable life in the olive and orange groves around us, - 

The foregomg observations are too few and too imperfect to 
warrant any decided conclusions, but they add to those already 
made in evidence of the connection between the absence of sun- 
spots and the diminution of terrestrial heat; and I trust they 
may be fullowed by further and more exact investigations to de- 
termine the influenge of our great luminary on the weather and 
climate of the world. How far this ‘‘cold wave ” has extended 
to other countries and latitudes I gm not informed; but it seems 
to me that their usually cloudless ‘skies bring the shores of the 
Riviera into closer and more direct relationship, with sun-power 
than other countries, and therefore render them more sensitive to 
* its variations. y C. J. B. WILLIAMS 

Cannes, March 19 . 





Mr, Grant Allen’s Article on “The Shapes ‘of Leaves” 


THE article by Mr. Grant Allen on “ The Shapes of Leaves,”’ 
published in NATURE (vọl. xxvii. p. 439) as first of a series, 


ealls for an emphatic protét on behalf of botanists, and espe- 


cially of teachers of botany, : 
In his introductory geragraphs he at once cats the Gordian 
knot of végetable physiology in a most startling maofier. He 
tells us that “from the free carbon thus obtained [Ze by de- 
oxidation of carbonic acid], together with the hydrogen libera ted 
from the water in the sap, the plant manufactures the hyd fo- 
carbons which form the mass of its various tissues.” If he had 
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only substituted, by a slip of the peng the term hydrocarbon for 
carbohydrate, it might have been regarded as a pardonable piece 
of negligence ; but,’ since he speaks of ‘*/ree carbon” and hydro- 
gen, he shows that he really meant to write the word ‘‘hydro-; 
carbons.” - Naturally he does not bring forward the results of 
any experiments which may have led him to make this extra- 
ordinary statement, : 

He goes on to say: “f Vegetal life in the true or green plants 
consists merely in such deoxidation of carbonic acid and water, 
and arrangement of their yoms in new forms.” Among other 
strange conclusions to be drawn from the above lines we see 
that, according to Mr. Grant Allen, either mtrozen does not 
enter into the composition af proteids, or that the latter have 
nothing to do with that ‘“jregetal life ” of which he®speaks. 

Articles containing blunders of such magnitude, but written 
with that assurance of style which naturally carries conviction 
to the mind of the unwary, an® disseminated through the country 
in a widely read journal like NATURE, cannot byt produse a 
rich crop of erroneous impressions. These it will be the arduous 
duty of teachers to eradicate. 

Every one will Agree that thegpopular writer must, before all 
things, be master at least of the first rudinftents of the subject on 
which he writes: Mr. Grant Allen has in two consecutive seu- 
tences shown himself singularly deficient in this respect. 

It would be premature here to enter upon a detailed criticism 
of these articles, since the series is not yet complete. But the 
two sentences I have quoted are so strangely heterodox that they 
could not'be passed over without renfarks F. O. BowER 





As I do not think it necessary to preface four short papers on 
the shapes of leaves with a formal treatise on physiological 
botany, Iam not careful to answer Mr. Bower in this matter. 
The word hydrocarbons was used deliberately, because the 
important point to notice is this—that the plant consists in the 
main of relatively deoxidised materials, From the point of 
view of energy, with which one has to deal maialy in treating of 
functions of leaves, that fact is of capital importance. I can 


. conscientiously inform Mr. Bower éhat I was aware of the 


chemical constitution of proteids, and of the part which they 
bear in life generally; but I do not see what harm can 
be done to anybody by such a confessedly rough statement 
as that which he criticizes. If we must always step aside to say 
all that we know about any subject whenever we have to deal 
with it, exposition of new matter becomes impossible. May 
I call Mr. Bower's attention to the further fact that in the same 
paper I spoke of the plant catching ‘fragments of carbon,” 
meaning thereby not free carbon, but ‘carbon in the form of 
carbonic acid, even though ıt be merely reduced fron carbon 
dioxide to carbon oxide. It seems to me that such roughly 
accurate language is permissible in popular writing, where one’s. 
main object 1s to insist only on the general principle involved, 
It is the carbon that the leaf wants, not the oxygen; it is the 
carbon and the hydrogen that it deals with, not the nitrogen, 
which is but the instrament for dealing with them; and thetwo | 
other elements may therefore be®safely neglected. Or must we 
drag in sulphur, and potassium, and clcium,; and all the rest as 
well? GRANT ALLEN 





Ticks 


“Ir W. E. L. will acquaint himself with the somewhat scattered 
diterature of this subject he wijl find that much useful information - 
has already been placed onrecord by entomologistsand others. The 
Farm Journal tor July 10, 1880, contains a sensible and convin- 
cing article by Mr. James Elliot, showing the connection between 
ticks and louping-ill. A good article on the sheep-tick (falsely 
so called, since it is an insect and ndt one of the Ixodide) occurs 
in Zhe Field for April 26, 1873. The scientific, aspects of the 
subject are well treated of by Mégnin, especially in relation to 
classification in his ‘‘ Monographie de la Tribu des Sarcoptides 
Psoriques,” 1877. Mr. Hulme’s edition of Moquin-Tandon’s 
“Elements of Medical Zoology” has a useful chapter on ticks 
(p. 302), Some valuable hints are given in Prof. Verrill’s 
Report en parasites to-the Connecticut Board of Agriculture, 
1870, An excellent article with good figures on Melophagus 
ovinus appeared in orfe of the volumes of the Jylellectual Ob- 
server, The ticks of the sheep and stag.are both figured in 
Van Beneden’s ‘‘ Anémal Parasites” (English edition of Inter- 
national Series, p. 177). The sheep-tick is likewise figured and 
described in the ‘‘Micrographie Dictionary.” References and 


April 12, 1883 | oe 


NATURE 


553 





figures are also given in the standard works of Westwood and 
Packard on insects. As W., E. L. is probably a practical man, 
he will do well to consider the proofs affordéd by Mr. Elliot that 
the “ked,” as they call ıt in Scotland, is anything but the harm- 
less insect which some people imagine it to be. 

T. SPENCER CoRBOLD 





I aM inclined to think your c8rrespondent W, E. L., on the 
subject of “ticks” (p. 531), maySbave confounded two quite 
distinct animal forms under that nam’. The sheep-tick or louse, 
as shepherds cgl it, found at the roots of the wool on sheep, 
and which I l ave often fotmerly had brought to me under oneof 
those names, is an aberrant fonfi of /2ppodosca, a genus of 
dipterous insects, the typical species bf&istg the well-known forest- 
fly. An excellent figure of the sheep tick will be found in 

' Curtis’s “British Entomology,”@Pl. 142, under the name of 
Melophagus ovinus, 

xodes is 2 genus of the Acaride, a group easily distinguished 
from the true insects by their having eight legs ın the adult 
state. Six British species of Zvodes are described by Dr. Leach 
din vol. xi. of the Lempean Tr@usactions. There aie probably 
-others not as yet determmed. The one best known is the com; 
mon dog-tick, found ın a free state in woods and plantations, 
„and attaching it$elf not merely to dogs but to hares, &c, and 
especially to hedgehogs, which often abound with them, the ticks 
getting their hold as the animals pass through the close grass, 
After attachment they soo get gorged with blood, their abdo- 
mens swelling to an immense size compared with the insignificant 
appearance of them previous to attachment, But I-can remem- 
ber no instance of an Ixodes found ona sheép, though I would 
not undertake to say¢hey never occur on that animal. 

Bath L. BLOMEFIELD 





Helix pomatia, L. 


I AGREE with Mr. Gwyn Jeffreys (NATURE, p. 511) in con- 
‘sidering Helix fomatia as mdigenous in this country, and not 
introduced by the Romans, I never found or heard of a single 
specimen, either livmg or dead shell, being met with in the 
neighbourhood of Bath, which the Romans occupied for more 
than 400 years, though ıt is found in one or two localities in the 
adjoining county of Gloucestershire, from whence we have 
specimens in the museum of the Bath Literary Institution. 

Bath L. BLOMEFIELD 





Braees or Waistband? 


HAVING worn a Spanish sash for some time many years ago 
while walking in the Pyrenees, I am decidedly of opinion that 
‘the weight of the tiousers is supported much more easily and 
pleasantly by a sash than by braces; these last are narrow, 
about.2 inches wide, and though custom enables us to wear 
them withoué conscious inconvenience, I think any one using them 
for the first time would find them very unpleasant. The sash 
worn by the middle and lower class in Aragon is of wool 3 
or ginches broad, and (if my recollection 1s correct) about 
4% feet long; when of such width and length it does not need to 
be drawn “ght, but only closely wrapped round the waist and 
the end tuched m. I should certainly wear one constantly but 
that I do not wish to have an eccentric appearance. Medical 
men, I believe, attach great value to the wearing of sashes or 
bands round the stomach, especiali% in hot countries, A narrow® 
silken sash which must be drawn tight is, I should suppose, far 
less pleasant to wear, N. 





SOLAR RADIATION- AND GLACIER MOTION 


J5 the paptr on the “ Mechanics of Glaciers,” which 
the author had the honour to read before the Geo- 
logical Society of Lond6n in December last, it is stated 
that, after all allowance 1s made for work within the glacier 
due to the potential energy of the weight of the ice-mass, 
“there remains to be accounted for a second@ry dif- 
ferential motion, which has, it appeays, not yet received 
a satisfactory explanation . . . the movement js greater 
(2) by day than by night, (4) in summer than in winter.” 
The present paper is intended as nothing more than a 
brief statement of the experimental evidence, upon the 





strength of which the explanation offered in the paper 
referred to has been pat forward I may say ez passant 
that this investigation was suggested to me bya statement 
of Dr. Croll? (Climate and Time,” p. 519) that, “We 
find hat the heat applied to one side of a piece of ice will 
affect the thermal pile on the opposite side.” It occarred 
to me that the looseness of this statement wag quite in 
keeping with the wzphysical notions upon which the 
writer has built up what he styles his “molecular theory” 
of glacier motion, and I set to work therefore to inves- 
tigate its accuracy. 

The principal apparatus used consisted of a delicate 
galvanometer, and a thermopile of a pretty high degree 
of sensitiveness, made wp as it is of eighty-one couples of 
bismuth and antimony; the measurements were read off 
numerically by the light reflected on the scale as usual. 
Suspecting that the fallacy of the statement referred to 
lay in overlooking the effect of luminous energy, which of 
course is capable ef passing through any cransparent 
body, I made a few prefiminary trials with glass and water, 
not having 1ce,then at hand. A beam of solar radiation, 
having passed through two inches of distilled cold water 
+ half an mch of glass, was allowed to fall upon a 
Crookes’ radiometer ; this made the vanes rotate too fast 
for their rotations to be counted, even when the instru- 
ment was enclosed in 2 wooden case on all sides except 
that open to the glass-water screen through which the 
sunshine passed. A beam of solar light, having been 
sifted of its dark heat-rays in the same manner as before, 
was received upon the absorbing face of the thermopile, 
producing a considerable deflection of the magnet in the 
galvanometer, even with the feeble sunshine of our recent 
December days. 

The next step was a series of trials with zee itself. In 
the first instance, trials were made with the plates of ice 
in contact. with the metallic face of the pile, the black 
(absorbing) face being placed at a distance of 3 inches 
opposite a large Bunsen flame in a room free froms trong 
draughts : in this way a constant difference of 36° C. was 
obtained for the opposite faces of the pile, and main- 
tained for more than half an hour, with the needle of the 
galvanometer quite stationary. An iron ball 3 inches in 
diameter, having been heated to dull redness (clearly 
perceptible in a dark room), was placed opposite the 
plate of ice (1 inch thick) in contact with the pile, and 
allowed to cool. It was again heated as before, and 
placed at a distance of /ess than an inch from the ice 
(now less than half an inch thick), and allowed to cool. 
In both cases the effect observed upon the galvanometer 
was absolute nil, even when, in the second trial, the ice 
had become so thin by melting as to break under the 
small force required to hold it against the pile. 

In the next series c trials the arrangement was re- 
versed, the zce being placed just in front of the condensing 
cone attached to the absorbing facegof the pile at a 
distance of 4 inches; the metallic face df the instrument 
was Maintained at a constant temperature by contact 
with a vessel of cold watef, whose temperature was ob- 
served frequently, and found to be practically constant. 
On the distant side of the ice was placed a double board- 
screen, with dir-space and a circufar hole to allow the 
passage of a cylindrical beam of radiation of the same 
diameter as the condensing cone. 
to dull red heat as before, was placed opposite the hole 
of the screen, at a distance of 73 inches from the face of 
the pile, the intervening ice-plate in this case being 1 inch 
thick, and the galvanometer havjog been stationary for 
hhalf-an-hour before the experiment was made. Under 
the same conditions the experiment was repeated (1) with 
-inch plate of ice; (2) with 4-inch® of pond-ice + wet 
half-melted snow; (3) with -inch of fresh-fallen snow. 
In all these cases the result of the obscure radiation from 
the ball upon the galvanometer was aġsołute nil, although, 
without the interpositicn of ice or snow, the maximum 
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-deflection at the end of 5 minutes was 460° on the scale 
(see accompanying tabje). This period of time was 
adopted for this reason, for the duration of each following 
experiment, though more than needed to produce maxi- 
mum results. So far the evidence is conclusive that dar% 
heat (ie. heat capable of melting ice) applied to one side 
of a’ piece of ice does noć affect the thermopile on the 
opposite side. So much for the negative results. 

It seemed to me at this point worth while to investigate 
the effects produced by /uminous radiant energy of various 
phases of quality after transmission through ice, which, 
it would appéar, effectually barred the passage of all the 
obscure rays of the iron ball from even entering it, while 
the liquefaction of the ice at the surface was beyond all 
comparison greater than that which goes on at the surface 
of a glacier even with a full midsummer sun. The 
sources of Zeminous energy Chosen are given in the first 
column of the following table. The feeble effect produced 
by the blue flame of a very large Bupsen lamp (giving no 
red, orange, or yellow when examined with the. spectro- 
scope) as compared with the effects produced by the more 
highly luminous gas-flames of far inferfor thermal in- 
tensity (which gave, of course, a complete visible spec- 
trum), is extremely interesting for the light it throws 
upon the subject in hand. The table of results explains 
itself at once to any student of physics. The lime-light 
used, it may be added, was a very powerful one; the 
sunshine, however, was not very bright or very constant, 
owing to the drifting of clouds. The latter fact explains 
the apparent slight anomaly.in the results of the solar 
radiation given in Series II. and III, The observations 
were made however with the solar radiation (as esti- 
mated by a Crookes’ Radiometer) approximately the same 
for them all. 


Table to show the Sifting Power of Ice and Snow upon Radiation 
of different Phases of Quality 

















ee Se 
: Series 1, Seis, nh of June of Serine 4 
Sources of radiant | Showing] inch of | Clear ice | pond ice fresh? 
relaive | * (with |(asınI II ) 
cere | Paar fori asi [wah ae 
nergy | posed. bubbi) much we terposed. 
posed. {one side. 
1, Red-hot iron ball, E 
3 inches diameter 
(at dull red heat). | 460'°00| o'd] oco | o'co | o'oo 
2, Large Bunsen 
lamp ‘fiame (feeble 
luminosity) giving 
incomplete spec- 
trum... e we | 135 00 2°} °2°09 | 0’00 0°00 
3. Small Bunsen 
lamp flame, with | . 
air shut off bel®w , 
{giving complete 
spectrum) ... ..| 7700] ®6°00| 400] 200 | o'o 
4. Small fish-tail gas- E 
* burner . | 8700] 12'°00] “700 ] 6°00 | o'co 
5. Lime-light... 19200 | 51°20| 38°40 b 20°48 | o'oo 
6. “Lhe Sun ++. | §30°00 | 310°00 320°00! — 13 00 








The numbers in each series in the foregoing table do not 
givé very simple relations among themselves, and each 
number must bt regarded as only a near approximation 
to the exact truth. Stilly when all those slight maccuracies 
* which ari-e from “errors of experiment’’ are allowed fors 
the general meanipg and bearmg of the facts remain, 
namely, that though heat (guå heat capable a$ it is of 
melting ice) cannot enter ice, yet /uadnous energy, which 
is readily absorbed and transformed into heat by opaque 


Z In this case a }-inch plate of cear ice was used, 


NATURE , i 


; i ; 
\ [April 12, 1883 


and semi-opague bodies, can entes and pass through the 
ice, until it meets with a non-transparent body. Substi- 
tuting for our thérmopile in the experiment, stones, dirt, 
organic germs, &c., within the glacier, we at once per- 
ceive how the luminous radiant energy of the sun can (by 
being transformed intg dark heat) play its part in pro- 
ducing the movement of glaciers, 

Further, this will be found, I believe, the oly satis- 
factory explanation yet gfven of the remarkable facts (1) 
that glaciers move fasid (in the Alps about twice as fast; 
during the summer than during the winteg; (2) that the 
motion during the day is greater than during the night. 
This fact most peoplg Who have written on glaciers have 
found it difficult to explain, for when the “ Regelation , 
Theory” is fully accepted, and all that follows from it is 
recognised, and when due allowance is made for zternal 
friction, we still must seek for a cause, independent of 
both of these, to account for the variations in the move- 
ments of glaciers, day and night, summer and winter. 
This cause has now, I think®@no longer to be sought for. 

The glacier may be compared to a large greenhouse ; 
as luminous energy enters freely through, the glass in the 
one case, so it enters freely through the transparent ice 
in the other; in both cases, heat available for work is 
produced by its transformation. 

In the glacier this work is @xpended in diminishing 
the cohesion of the molecules of those parts of the ice 
which are in contact with the bodies which absorb the 
luminous energy. The beautiful silvery blue light of an 
1ce-cavern seems.to show that a part of a beam of lumi- 
nous radiation is absorbed by clear ice. 

The Series 1V. and V. of the table illustrate the effect 
of (a) the more or less granular condition of the ice in 
many parts of a glacier, (4) the snow with which the 
glaciers are covered during the winter. ‘The diffusive 
action of the latter upon lumimous energy is seen by 
reference to Series V. to be very great; hence the 
necessity for the use of coloured spectacles on the higher 
glacier regions, A. IRVING 
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| DEDUCTIVE BIOLOGY i 


Fa probably occurred to a good many readers of 

NATURE that it would be well if some one were to 
utter a word of warning as to the mischief which may be 
done, and especially to students, by the present fashion 
of explaining all kinds of complicated morphological 
phenomena in a more or less purely deductive fashion. 
Itis no doubt pleasant, even fascinating, to git down at 
‘one’s desk and, having formulated a few fundamental 
assumptions, to spin out from these explanations of what 
we see in the world about us. But I think when done it 
should be understood that the result is merely a literary 
performance, and though, viewed in that aspect, one may 
admire the skill and neatness with which it is accom- 
plished, I nevertheless venture to think that the whole 
proceeding is harmful. d 

Now, as I shall attempt to illustrate my position by refer- 
ence to papers which have appeared in NATURE in parti- 
cular, I may aswell say at once that I have no personal or- 
merely contrdversial object in writing these lines. But 
though it is nowno part of the business of my life to take part 
in teaching, I have had some experience of jt, and a great 
deal too much of testing its results by the-process of 
examination. I have derived then a tolerably definite 
idea—as I believe—of the difficulties that beset the im- 
parting of scientific instruction, and a decided conviction 
as to what sort of discipline is wholesome, and what is 
mischi®vous. ? 

Of course I do got deny—far from it—the inspiriting 
influencegwhich large generalisations impart to teaching. 
But then I think the intellectual enjoyment of them must 
be earned. The first thing to do is to put before the: 
student the facts, and then, when these are conscientiously 
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mastered, to show what general conclusions may be 
drawn from them. The student will thus not merely ap- 
— | Preciate the mastery which a compfehensive point of 
-view gives of the subordinate facts, but he will get some 
=; insight-into the value of the evidence upon which the in- 
„duction rests, and be quite prepared to understand that in 
_ the face of a wider survey of observations it may have to 
be materially modified. Thie method of procedure seems 
— tome to benot only the scieMtifically sound one, but to 
have an educational value of a ery high order. 
-u The oppogite method is to start with the general 
“principles and derive fhe explanations from them. This 
< no doubt affords play for ingenifgy, But the intellectual 
discipline is immensely inferior. And when the elaborate 
“structure is built up, it is impossible not to begin insensibly 
toresent with jealousy any Yriticism of its foundations, 
even when it has become difficult to resist the suspicion 
that they are decrepit. This state of things might be 
illustrated. from the history of the bjological sciences 
gain and again, Qeneralig&tions which at first were justly 
hailed. with enthusiasm have finally become mischievous 
obstructions in the way of their adherents arriving at a 
better knowledge. 
Ido not mean to say that I prophesy this fate for the 
évolution theory. But Í confess I look with great dislike 
on the growing tendenty, especially in writings intended 
for popular consumption, to explain everything by it 
_deductively, «We may think the probability of organic 
forms having beeg evolved is very great. But the how 
of the process is what in every case we have to prove. 
In this way the induction on which the theory of evolu- 
ion rests. perpetually widens its base, while at the same 
ime our detailed knowledge of the subordinate laws 
hrough which it acts continually accumulates. But if, 
assuming the truth of the evolution theory, we proceed to 
pin out of our headsean explanation of how any par- 
cular. phenomenon came about, I fail to see in what way 
ve are the wiser. The theory of evolution runs a very 
ood chance of being burlesqued; and at the best we 
nd ourselves in possession not of a new knowledge, but 
‘merely of an ingenious literary exercise. 
“Tn: several successive articles, a very able writer, Mr. 
Grant Allen, has discussed and given a deductive explana- 
‘tion of the shape of leaves. Now this isa matter on which 
a-good many botanists have probably bestewed much 
thought, and it is well known to be beset with immense 
‘difficulties. I believe I am justified in saying that for the 
last ten years of his life it constantly engaged,the atten- 
tion of Mr. Darwin, and it cannot be doubted that if the 
problem had at all readily admitted of solution he would 
have at any rate made some attempt to do for leaves what 
he did for flowers, In Work of this kind Mr. Darwin 
assumed nothing. His method was purely inductive. He 
‘made. an immense number of observations drawn from the 
Most widely severed types existing under the most varied 
conditions, and he gradually felt his way towards some 
general conclusions. But the fact is that the form of 
leaves, in common with a great deal of external morphoe 
logy, is a product of a complex of conditions. Whatever 
general principles control it, we may be pretty sure that 
they do not lie on the surface. It is sufficient to mention 
a few of the obvious factors that must enter into the 
solution to see that this Must be true. In the first place 
ve have the ‘conditions of development; a leaf which, 
like that of the wild hyacinth, has to be pushed up 
through compressed so#, must be shaped accordingly, and 
fferently from one, such as that of a horse-chestnut, 
lich languidly expands, like the wings of a butterfly 
newly escaped from its chrysalis, into the unresissing air. 
hen we have mechanical conditions; a leaf is a much 
greater feat of natural engineering than a stem; a 
fragile expanded structure has to be carried of a single 
support and supplied with a framework which must have 























































be carefully adjusted to withstand wind-strains. Then it 
must be adapted to meteorice conditions; it must be 
capable of withstanding solar radiation without’ being 
scorched, arf its own reduction of temperature at night 
without being irremediably frozen. With this last circum- 
stance is probably correlated the great variety of, nycti- 
tropic movements which leaves execute, and these again. 
react on their form and construction. “The enumeration 
might be very much prolonged; this is only a sample. — 
But it will suggest to most people, as l imagine it did to 
Mr. Darwin, that, befere asserting anything definite about 
the laws that govern the form of leaves in general, there” 
is an enormous amount to be made out about their relation 
to particular circumstances of the environment. 

But, as far as I can make out, all these considerations 
count as nothing with Mr. Grant Allen. “Two points,” 
he says, “between them mainly govern the sh ; 
leaves.” One of these is the relation of the leaf 
light: and the imporzance of this no one doubts. The. 
other is the tendency of the plant “to have its whole 
absorbent surface disposed in the most advanta 
position for drinking in such particles of carbonic acid as. 
may pass its way.” The importance of this, Mr. Grant 
Allen adds, “appears hitherto to have been too frequently 
overlooked.” 

Now, as I have said, I think the deductive method is 
a bad way of solving morphological problems. It is still 
worse when the principle started from is ‘more than doubt- 
ful. Mr, Grant Allen speaks of the competition of plants 
for carbonic acid as of the same kindas that of carnivo-. 






































And when I say. per unit 
of absorbent surface, I do not mean external surface, 
which, as wellas the shape, I apprehend has nothing to do 
with the matter. It is of no consequence how the chloro- 
phyll-containing cells which bound the air-passages are 
massed into a leaf, provided that there is enough of them 
to do the carbon-fixing work ‘of the plafl When, there- 
fore, Mr. Grant Allen arrives at the conclusion. that.“ the: 
extent to which leaflets arewubdivided depends upon the 
relative paucity of carbon in their environment,’’ I confess > 
that I should much like to see the experimental data, if 
any, on which, this statement rests? As there are plants” 
which at different periods of their lives produce much 
and little divided leaves, the point would ‘possibly admit © 
of being actually tested. 

Now with regard to the submerged foliage of water- 
plants, I am free to admit that I think Mr. Grant Allen 
has made a point. These must absorb their carbonic acid... 
superficially, being destitute of stomata and intercellular, : 
“passages. But I do rot see why he should say that the 
proportion of carbonic acid. held imysolution: by wate: 
very small, It is, I believe, never less than the proporti 
that occurs în the atmosphere, and may rise to nearly _ 
ope per cent. ete ee 
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the necessary rigidity not to collapse, and at the same time | 
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THE APPROACHING ECLIPSE 


‘THE accompanying illustration from La Nature shows 
the instruments to be used at the totel eclipse of 


May 6, by M. Janssen, who has command of the French 
expedition, The illustration is after a photograph tafen 
at M, Janşsen’s Observatory at Meudon. The French 


ition, which has probably reached its destination, 

ill be located on Sable Island, near Caroline Island, in 
the Marquesas Archipelago. Before quitting Paris, M. 
Janssen had all his instruments and tents erected in order 
to see that all worked well. The frame surrounding the 





Apparatus for French Eclipse Expedition. 
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apparatus is arranged to receive a large awning to protect 
them. The tent on the right is intended for the astro- 
nomers, the furniture consisting of a work-table, several 
camp-stools, and three beds. The little tent on the left 
ås for photography. The instruments of the French expe- 
dition comprise—1. A telescope of short focus for spectro-* 
scopic work. 2. Angquatorial on which will be arranged 
a photographic apparatus, containing five camer&s which 
act together. The plates are o™-40 by o™$o; they will 
require an exposure of five minutes. This apparatus js 
intended for intra-Mercurial planets. 3. A telescope of 
6 inches, with a lens of 3 inches, with photographic appa- 
. 


ratus acting by means of three cameras at once. This 
apparatus is intended for the solar corona. 4.°A 
fourth tglescope, Specially reserved for M. Trouvelot 
for drawings 


es the corona and search for intra-Mercurial 
ets. 





DEATHS FROM SNAKE BITE IN BOMBAY 


THE Report of the S tary Commissioner with the 
Government of Bombay shows that, among other 
causes of death in that Presidency in the year 1881, 1209 
persons died from snake bitg. The names of the snakes 
are not given, but it is probable that the cobré was the 
chief offender, the echis and bungarus accounting for 
those not slain by that snake. The monthly pra Fie 
of deaths from this cause is interesting, as it shows at 
what period of the year efforts for destruction*of snakts 
might be most effectively carried on; it also shows that 
there was an ingrease of thirty deaths on those of the 
preceding year; and it suggéSts that,ehowever vigorous 
these efforts may have been, the result is not so satis- 
factory as could be wished, as a comparison of the deaths 
in 1881 with the mean of those of five preceding years 
shows that (in 1881 at least) the number had increased. 


Months. Deaths in 1981. Mean of five years- 
January . 39 “ee $ 30 
February 34 oe res 24 
March... 55 oe Md 45 
April ... 55 ec: ane 49 
May ... 95 93 
Jone ... 162 135 
july sia zor 164 
ugust 165 159 
September 161 Fd 
October 128 144 
November... das 80 S 68 
December... se MWE 39 
1209 1110 


This (in 1881) proves that one person in 13,610 of the whole 
population of 16,450,414 for the twenty-fouf Presidency 
districts died from snake bite. June, July, August, 
September, and October are the months of greatest mor- 
tality, and it would be worth while inquiring if more 
vigorous efforts could not be made for the destruction of 
the snakes during these months, when it is presumed 
the creatures are more numerous and perhaps more 
active in their destructive work. The appearance and 
character of venomous as distinguished from harmless 
snakes ought now to be so well known in India that, 
whatever other difficulty may stand in the way of their 
destruction, absence of means®f identification should not 
be one of the obstacles. 

After all the mortality from snake bite is very small 
compared with that from other causes. The same able 
and most valuable Report shows that in the year 1881 
tere were 272,403 deaths from fever, of which no doubt 
@ large proportion were due to miasmatic causes. The 
entire death-rate from all causes amounts to 381,450, or 
23°18 per 1000 of the whole population. Against these 
death-rates ang their preventable causes, whether from 
dirt, miasmata, foul water, or snake virus, the earnest 
endeavours of the sanitary autherities are now unremit- 
tingly directed, and it is impossible to read the Reports 
annually prepared by the Sanitary Commissioners with- 
out feeling impressed by their value and importance, or 
without a conviction that they must sooner or later have 
beneficial results on public health and the value of life in 
India. e JOSEPH FAYRER 





AQT. RONOMICA L PHOTOGRAPHY 


‘par important part that photography is likely to play 
in the future of astronomy renders it desirable that 
an opportunity should be afforded to astronomers to 
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acquaint themselves, with the improvements continually 
tmade in this branch of their science. This could best be 

done by the establishment at conveniet places of collec- 
tions designed to exhibit the progress of photography as 
applied to astronomical observations. 


advantages for forming such a cellection, since it already 
o possesses many of the early and historically important 
_ > Specimens which would naturally form part of the series. 
_ Among these may be mentioned four series of daguerreo- 
_ types and photographs of various celestial objects taken 
at this Observatory. These series were respectively under- 

_ taken in 4850, 1857, 1869, and 1882. 


no ready means of comparing their own photographic 
work with that done in Europe, or even with that of their 
on ‘countrymen. 
graphs, so"far as it could be rendered complete, would 
greatly teduce the difficulty. 





Observatory, a Collection of all photographs of the 
‘heavenly bodies and of their spectra which can be ob- 


this collection. © Original negatives would be particularly 
valuable. It may happen that some such negatives, 
having slight imperfections which would limit their value 
for purposes gf engraving, could be spared for a collection, 
and would be as important (considered as astronomical 
observations) as thers photographically more perfect. 
In some cases, astronomers may be willing to deposit 
egatives taken for a special purpose, and no longer 
quired for study, in a collection where they would retain 
permanent value as parts of an historical series. Where 
hotography is regularly employed in a continuous series 
“observations, it is obvious that specimen negatives only 
in be spared for a collection. But in such cases it is 
oped that some duplicates may be available, and that 
casional negatives may hereafter be taken for the pur- 
of being added to the collection, to exbibit-recent 
rovemenss or striking phenomena. 
When negatives cannot be furnished, glass positives, 
| Ifthese also are. not, procurabie, photographic prints or 
| engravings would be desirable. 

‘ioin connection with the photographs themselves, copies 
of memoirs or communications relating to the specimens 
sent, or to the general subject of astronomical photo- 
graphy, would form an interesting supplement to the 
collection, A part of the contemplated scheme will in- 
volve the preparation of a complete bibliography of the 
bject, including a list of unpublished photographs not 
itherto mentioned in works to which reference may be 
made. 
The expense which may be incurred by contributors to 
the collection in the preparation and transmission of 
specimens will be gladly repaid by the Harvard College 
‘bservatory when P sired. . 

EDWARD C. PICKERING, 

Director of the Harvard College 

a Observatory 
Cambridge; Mass., February 21 r 
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DARWIN AND COPERNICUS: 


HE losses by death which natural science has sus- 
tained during the past year are unusually heavy. 
The fertile and ingenious mathematician who for more 
than a generation held a leading position among French 
men of science as the publisher of one of the best-known 
Mathematical journals; the chemist who, by the first 
| Organic synthesis, helped to dispel the illusien of vital 
oS Address by Prof. E. Du Bois Reymond at the anniversary meeting of 
_ othe Berlin Academy of Sciences. 
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The Harvard College Observatory has some special | 


“At present, the astronomers oft the United States have | 
The proposed collection of photo- | 
tis therefore desired tg form, at thesHarvard College | 


ined for the purpose; and it is hoped that both European | 
and American astronomers will contribute specimens to | 


taken if possible by direct printing, would be very useful. | ° 


















































energy ; the physiologist who solved one of the oldes 
problems of humanity—are men whose death leaves avoid 
not easily filled up. But the lu$tre of even such names as- 
| Liouville, Wöhler, and Bischoff pales before that of the’ 
| first on our list, Charles Darwin. Nearly every learned, 
Soctety in existence has publicly deplored his loss., As 
this Academy has not hitherto found a fitting oppomunity 
for doing so, it is necessary to add afew words to the 
| formal mention of his decease, to show that we also 
appreciate the greatness of the man and of the loss. 
science has sustained in him. rere 
To say anything fresh concerning him will only be 
possible when the lapse of time and the progress of 
science have opened up new. points of views. and. the” 
| speaker, who has ofter® had ‘occasion. to discuss Darwin 
| before this Academy, finds it especially difficult. not to 
| repeat himself, the moze so as opinions. of his work are 
| still somewhat apt to be influenced by personal feeling, 
| Darwin seems to me.to be the Copernicus of the organic 
| 
| 








world. In the sixtéenta century Copernicus put an end 
to the anthropocentrře theory -by doing away with the 
| Ptolemaic spkeres and bringing. our earth down to the 
| rank of an insignificant planet. At the same time he: 
| proved the non-existente of the so-called empyrean, the 
| supposed abode .of the heavenly hosts, beyond the 
| seventh sphere, although Giordano Bruno was the first 
| who actually drew the inference. 
| Man, however, still stood apart fram. the rest of ani- 
| mated beings—not at the top of the scale, his proper 
place, but quite away, as a being absolutely incommensur- 
able with them, One hundred years later Descartes still 
held that man alone bad a soul:and that beasts were mere 
automata. Notwithstanding all the labour of naturalists 
since the days of Linnzus, notwithstanding the resurrection 
of vanished genera and, species by Cuvier, the theory of » 
the origin and interdependence of living things, 
was almost universal five-and-twenty years ago, was only 
equalled in arbitrariness,.artificiality, and absurdity. by the. 
celebrated theory of E les, which caused Alfonso of |. 
Castile to exclaim, “If God had asked my advice when 
he created the world, I should have managed things much. 
better.” : 
“ Afflavit, Darwinius etd 
to the above-mentioned. 
























sipata est,” would, gt 
| theory, be a fitting inscription 
| for a medal in honour of the “Origin of Species.’ For 
| now all things were seen to be due to the quiet develop- 
| ment of a few simple germs ; graduated days of creation 
| gave place to one’day on which matter in motion was 
-created ; and organic suitability was replaced by a 
| mechanical process, for as such we may look on natural 
| selection, and now for the first time man took his. proper 
| place at the head of his brethren. 

| We may compare Copernicuss student days at 
| Bologna with Darwin’e voyage in the Beagle, and his 
| retired life at Frauenbarg with Darwin’s in his Kentish 
| home, up to the time when the appearance of Mr, 
| Wallace’s work caused him to break “his long ‘silence. 
| Here happily for Darwin’ the parallel- ends. 
| circumstances combined 1 to r 
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animals, had advanced far enough to alow ,of general, 
conclusions being drawn from them; Lyell’s sound 
sense had freed geology from the hypotheses which. dis- 
figured it, and introduced the idea of uniformity into 
science. The doctrine of the conservation of energy had 
| been put on a new basis, and exgended so that in combi- 
pnation with astronomical observation it gave rise toso 
' entirely new views of the history and duration of the 
i universe. The doctrine of vital entrgy had been proves 
| to be untenable oni closer investigations An unus 
; dry season had some years earlier led to the discovery of 
; the so-called lake-dwellings in the bed of one of the 








Swiss lakes, whereby prehistoric research was quickly 
extended and developed. Though many links are still 
missing, we may fairly gonsider the knowledge of the 
existence of primeval man as the beginning of the long- 
looked for connestion between him and the anthropoids 
or the one hand, and between them both and gheir 
common progenitors on the other. In a word the time 
had dome for the publication of the “ Descent of Man”; 
that is why an opinion on the nature of man, which 
differs from all former ones fully as much as the system 
of Copernicus, of which it is the complement, differs from 
that of Ptolemy, found such ready and general acceptance. 
How different was the fate of Copernicus! “ Coper- 
nicus,” says Poggendorff, “is, and will ever remain, a 
brilliant star in the firmament of gcience ; but he rose at 
a time when the horizon was almost entirely obscured by 
the mists of ignorance ... The Ptolemaic system was 
too ancient and too much venerated to be easily dis- 
placed.” Copernicus’s teaching met with but scant appre- 
ciation for the first fifty years after igs publication; even 
Tycho Brahe opposed it; it can therefore scarcely cause 
surprise that Luther rejected it, that Giordano Bruno 
died at the stake for his advocacy of it, While the less 
steadfast Galileo was forced to renounce it. 
Notwithstanding the pessimism of our speculative 
philosophers, who deny all progress because they con- 
tribute nothing towards it, Darwin’s lot was happier than 
that of the great reformer of astronomy. While Coper- 
nicus could only feast his eyes on the first printed copy 
of his wors as he lay on his deathbed because he had 


not dared to publish it sooner, although he had completed | 


it some years before, Darwin survived the appearance of 


his nearly a quarter of a century. He witnessed the fierce | 


struggles its appearance at first gave rise to; its ever in- 
creasing acceptance and its final triumph, to which he, 
cheerful and active to the last, greatly contributed by a 
long series of admirable works. 

While the Holy Inquisition persecuted the followers of 
Copernicus with fire and sword, Charles Darwin lies 
buried in Westminster Abbey among his peers, Newton 
and Faraday. 





II 1.—-STAMMERING 


AFTER the emotional and intellectual sides of human 
oa ™ utterance, what may be termed its pathological 
aspect was considered. Imperfections of speech, though 





serious hindrances to intercourse, are unfortunately not | 


uncommon. It is not easy to realise how common they 
are. The statistics collected by Colombat point to the 
conclusion that about two persons in every thousand 
stammer, an estimate which is exactly borne out by 
official returns obtained in Prussig. This would make two 
and a half millions of stammerers in the world. But it is 
hardly fair to argue from the higher to the lower races of 
mankind, for stawimering, like hysteria, is undoubtedly a 
disease of advanced civilisation. It was unknown among 
the North American Indians if Catlin’s time ; Livingstone 
says he never met with a case among the Negroes, and 
Cameron is stated to have confirmed the observation. 
«It is unconmon in*Spain and Italy, bat reaches its 
maximum in highly-educated Prussia apd in this country. 
‘No natidn in the civilised world,” says Mr. Deacon, 
who has been already quoted, “speaks its language so 
abominably as the English.” 
Stammering appears to be commoner among males 
than females, A 
» Laboured distinctionshave been made between the two, 
words, to stammer and to stutter, by which the infirmity 
is denoted. These sm to be wholly unnecessayy, since 
they are practically synonymous. Both words contain an 


+ Abstract by the Author of three Lectures at the Royal Institution, by 
W. H. Stone M.B., FRCP. Concluded from p 533. rt 
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| tional they fall strictly within the definition of stammering. 








imitation of the defect itself. ‘They probably. reach us. 
through the German language, but the ultimate root is the 
Greek. 2rei8w, and the fundamental meaning movement 
abruptly checked. There is indeed a whole series of allied 
old English words such as lag, dag, jog, shog, stag, and _ 
cognates are stab, stagger, stamp. In some parts of the — 
country a horse is said to stammer when ‘he ‘trips in. 
walking, Bacon, in his “Natural and Experimental 
History,” says: “ Many,*stutters are very cholerick, 
choler inducing dryness óT the tongue.” It was long ago 
noticed by Sir Charles*Bell in his Bridgwater Treatise, © 
that speech, like writing, walking, and. other functions of > 
life, is a coordinate mugcglar act involving many nerves 
as well as muscles, byt gvhich, having ‘been learned early, 
has become so automatic that the directing of special 
attention to it rather hindggs than assists in its easy per- 
formance Indeed the act not onty i volves the mechanism 
of speech proper, but also that of thought and ideation, ~ 
as well as that of hearing, by means of which the sounds 
emitted are disgriminated. Ft thus may never be deves- 
loped, as in idiocy, of whiclf the failmre to acquire itis 
often the first sign: or in congenital deafness, which iso 
the precursor of dumbness, It may also digappear entirely: 
or partially in conditions of cerebral lesion known to 
medical men under the titles of aphasia, aphemia, and... 
amnesia, often accompanying hemiplegia. of the right side 
of the bodv. Real stammering"may. be -produced by 
mental strain or shock, and persist through life. Such 
cases are rare, but the lecturer has been alfowed to refer 
in general terms to one which can easily be verified-—that 
of a clergyman who, after being overtaxed physically and 
mentally during one of the earlier cholera epidemics, 
began to stammer, and though now an old man, has never 
since been able to officiate in the service of the Church. 
Mr. Plumptre, in his lectures on Elocution, quotes even 
a more remarkable case from Dr. Mariano Semmola, 
where the less of articulation was accompanied by con- < 
vulsive movements, and instantly restored by bleedin ; 
The failure of coordination requisite to accomp 
complex a function may occur anywhere in the apparatus 
involved. Hence there are many forms of ghe affectio 
which may be roughly classified into four: (1).at the 
glottis, (2) at the isthmus of the fauces, (3) between the | 
tongue and palate, (4) at the lips and posterior nares. 
The late Charles Kingsley, in his @rticle-quaintly named — 
“The Irrationale of Speech,’ published in. Frasers 
Magazine for July, 1859,. calls these four vari: Sn 
abuses of breath, jaw, tongue, and lips. But these byo 
no means exhaust the catalogue of physical infirmities 
affecting speech, though being the most completely func- 















Idiocy, deafness, and paralysig have been named; and to 
them may be added spasm, as in some cases of St. Vitus’s 
dance. There are also several malformations and. ac- 
quired disorders, such as (1) large or unsymmetrical 
tongue or tonsils, (2) cleft palate, (3) obstructed nasal 
passages, (4) high roofed mouth, (5) prominent and 
everted incisor teeth, which interfere with distinct articu- 
tation; besides the kindred bad habits called lisping, 
burring, and thickness of speech. Even then: the list is- 
not completed ;, for we have to add (1) a sort of hyperas- 
thesia or nervousness which occurs in some persons when \.. 
they are out of health, and whigh disappears under better 
hygienic conditions ; (2) tricks and bad habits, of which 
a flagrant example occurred some years ago, when a 
mania for transposition of words seized the younger and: 
more thoughtless of the generatiohR. A mutton chop, for: 
instance, became a chutton mop, and one heard o : 
Chishop of Bicester, who had a sit of fickness through 
eating @con and beggs. In many cases the habit became _ 
uncontrollable, and is handed down to fame. by the lady 
aunt of “Happy Thoughts,’ in Punch, who corre 











cted 
errors of speech by reference to “ Dixon's Johnsonary.”” 
(3) Mimicry, which produces a sort of contagiousness in | 
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_ mispronunciation. An instance of this occurred within 
the lecturer’s.experience at Marlborough School not long 
agor one stammering member of a certain form having 
_coramunicated his defect:to several of*his schoolfellows. 
(4) Bad teaching, and inattention to faults*in their 
nascent condition. Many mothers think fit to accommo- 
date their speech to favourite children by mutilating and 
defacing it; keeping two vocabularies, one for the draw- 
ng-room, another for the nussery, This is a fatal source 
of imperfections, the more sols it is to be remarked that 
‘Stammering never comes on tWl about the age of five 
‘years or morg 

< Lastly come peculiarities of an unconscious character 
-akin to stammering—clucking, coughing, the reiterated 
interpolation of otiose syllables such as ‘er er,” “tata”; 
even. of definite words or sentences such as “ you know,” 
or ‘the, coarse expletives adj@ctives of habitual swearers. 
_ The. lecturer cited a case within his own remembrance 
re an estimable clergyman had acquired the singular 
trick of unconsciously interlarding all Pis remarks with 
the involuntary prase, “What a pity !°what a pity !” in 
defiance of all’ sense and context. 

_ Methods of cure were:then adverted to. Probably no 
uman infirmity had been the object of such diverse or 
such blundering and unscientific treatment. Even so good 
a. surgeon as Diefenbach cut wedges out of the tongue of 
_the patient ; Itard made them speak holding a gold fork 






















in their mouth; Serres advised a waving motion of the | 
arms during speech; Bertrand caused them to regulate 
€ words to a.rhythmical motion of the fingers, or to | 







eep-time to a stick as in the orchestra. He also placed 





























empts at cure... ` 
Next. to them- came musical methods, and foremost 
ng them singing ;eit being well known that many 
onfirmed stammerers sing with perfect articulation. 
econdly, a so-called secret method, which consisted in 
her whispering or speaking in. a. gruff unmelodious 
‘Thirdly, the very opposite of. this as recommended 
“Marshall Hall, namely,. chanting. or. monotoning. 
urthly, preceding all abrupt and.congonantal sounds. by 
a vowel such as E, recommended by Arnott, Fifthly, the 
plan of running all the words. of a long sentence into one, 
and thus'acquiring as it were.an articulatory momentum, 
Intellectual or rational methods brought the lecture to 
lose. First among these is pausing and deliberate- 
ss... The stammerer maybe compared mechanically to 
steamship which overruns her screw, and treated 
similarly.* Secondly, the imitation of good models, by 
reading in. unison with an articulate speaker. Thirdly, 
d perhaps, best of all,*prefacing every sentence by a 
p breath, which relaxes all the muscles of speech, and 
ables them to start fairly one against another. Fourthly, 
lan was suggested which had succeeded admirably in 
he lecturer's experience, namely, that of learning a new 
anguage. For this purpose none was better than French. 
 pronunciatiön is so thoroughly different from that of 
glish, that it requires and establishes a totally new 
ordination of muscles. Moreover its mode of habitual 
tquirement is entirely. different from that of English. 
\ny one who. will watcha French child just rising out of 
infancy. must notice thft whereas the character of an 
nglish child's incipient speech is “smudging” and 
confusion, the other’s is slow, pompous, and deliberate. 
Ut is not till later in dife that the French acquire that 
ightning-like rapidity of speech which is the terror of 
eigners; while young they speak well and slowly. The 
td lecture ended with a few directions how toeproceed 
a case of stammering, and some suggestions as to the 
rospects of cure. As to the formér, it is obviously de- 
irable to examine carefully for the exact st and the 
xciting cause of the defect ; mos? of the systems in 
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vogue having erred oy exaggerating a particular treat. 
ment to the exclusion of others equally admissible “As 
to the latter, there is no doubs that stammering can be: 
cured. This was preved by such instances as Demos- 
thenes, Wilberforce, and Kingsley. But it was equally. 
proved by the three names thus enumerated that fo 
conquer the vicious kabit required no usual amgunt of 
patience, ability, and determination. Peg Ps 








DISTRIBUTION OF ENERGY IN THE 
SPECTRUM Boge 
J5 the reaction aga nst the arbitrariness of prismatic | 
spectra there seems to be danger that the claim to 
ascendency of the so-called diffraction spectrum: may ‘be 
overrated, On this system the rays are. spaced so that 
equal intervals correspond to equal differences of wave- 
length, and the arrangement possesses indisputably the 
advantage that it is incependent.of the. properties of an’ 
kind of matter. This:advantage, however, would not b 
lost, if ins ead of the simple wave-length we su 
any function thereof; and the question pres if 
whether therë is any reason for preferring oneform ofthe 
function to another, ee re 
On behalf of the simple wave-length, it: may be said 
that this is the quantity with which measurements by a 
grating are immediately concerned, and ‘that a spectrum 
drawn upon this plan represents the results of experiment 
in the simplest and most direct manner. But it does not 
follow that this arrangement is the most instructive. | 
Some years ago Mr.- Stoney proposed that spectra 
should be drawn so taat equal intervals correspond to 
equal differences in the: /reguency of vibration. On the 
supposition that the velocity of light cin vacuum ‘is: the 
same for all rays, this is equivalent to taking as abscissa 
the reciprocal of the wave-length instead cof 
length itself. A spectrum drawn upon th 
much (if not more) claim to the title: of; 
usual diffraction spectrum. HEPES olen 
The choice that we make in’ this: matter has. 
portant influence upon the curve which repi 
distribution of energy iw the. spectrum 
intensity of the radiation belonging ti 
the spectrum is represented by the area. 
the ordinates which correspond: to the limitin 
the form of the curve depends upon what function of the 
ray we elect to take as abscissa.  Fhus in the ordinary 
prismatic spectrum of che sun, the curve. culminates in 
the ultra-red, but in the diffraction spectrum the maximum 
is in the yellow, or ever in the green, according to the 
recent important observations of Prof. Langley. If .we 
wish to change the funczion of the ray represented by the 
abscissa, we can of course deduce by calculation the 
transformed curve of energy without fresh experiments. 
To pass from thé cufve, with abscissz proportional to 
wave-length to one with abscissz proportional to reci- 
procals.of wave-length, we must magnéfy the ordinates of 
the former in the ratio of the square of the wave-length, 
and this will give us an energy curve more like that ob. o 
tained with a prismatic epectrum, | ., re 
There is another method of representation intermediate 
between thesg two, which is not without advantage; In, | 
the diffraction spectrum the space devoted to a lower o 
octave (if we may borrew the language "of acoustics) is =- 
greater than that devoted to a higher octave. In Mr. 
Stoney’s map the opposite is the case. If we take the 
logarithm of the wave-length (or of the frequency) as 
abscissa, we shall obtair. a map in which every:octave: © 
occupies the same space, and tha8 perhaps gives a fairer oe 
representation than either of the others. To deduce the- 
curve of energy from that appropgiate to the diffraction 
spectrufh, we should have to magnify the ordinates in the 
ratio of the first power of the wave-length. 
e My object, however, is not so much to advocate any 
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particular method of representation, as to point out that | Vologda. 


the curve of energy of the diffraction spectrum bas no 
special claim to the title ¢f “ normal.” 

RAYLEIGH 
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THE ORNITHOLOGIST IN SIBERIA‘ ° 


. 

HE ørnithologists are certainly among the most 

enterprising of the seekers after truth. John Gould, 
the Birdman, is dead, but the same spirit which led him 
over the seas fifty years ago to investigate the then un- 
known Ornis of Australia still animates his brother bird- 
men. Mr. Henry Seebohm—a distinguished Member of 
the British Ornithologists’ Union—has recently made 
two journeys into Northern Siberia, solely with the object 
of observing new forms and habits of bird-life and of col- 
lecting specimens. The scientific results of these expedi- 


Fic. 1.—§rey Plover’s nest and young. 


tions have been published in the /é/s—the organ of the | 


British Ornithologists’ Unioa—which is now entering 
upon the twenty-fifth year of its existence, whilst a most 
interesting and attractive general narrative of the two 

e journeys is given in the volumes now before us. 
The first of these two expeditions, to the lower valley of 
e the Petchéra, in North-Eastern Russia, was made by the 
author in 1875, in company with Mr. J. A. Harvie-Brown, 
a gentleman whose name is also known as that of an ex- 
cellent field-naturalist. In order to be in time for the 
early spring migration, London was quitted on March 8, 
and the railway taken #4 St. Petersburg and Moscow to, 
1 “ Siberia in Europe: a Visit to the Valley of the Petchora, in North- 
East Russia; with Descri s of the Natural History, Migratign of Birds, 
&c." By Henry Seebohm, F.L.S., F Z.S. 8vo.e: London: Murray, 1820.) 
Siberia in Asia: a Visit to the Valley of the Yenesay,€n East Litera; 


with Descriptions of the Natural History, Migration of Birds, &c.” B 
Henry Seebohm. 8vo, (London: Murray, 1832.) d 
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Hence it was rather more than four days and 
| nights cóntinuous sledging to phar. ea which was 
reached on March 18 at noon. At Archangel, the last 
civilised, city on the route, nineteen days were spent in 
| completing preparations for the further journey and in 
collecting information of what was considered by the 
good citizens of that plage to be a most formidable under- 
taking. From Archangel to Ust-Zylma, on the Petchora, 
a distance of from seven to eight hundred miles lay before 
the travellers, and as the ffost showed some symptoms of 
breaking up, did not at fst promise to be easily got over. 
Fortunately they were just in time. A fortnight later the 
| thawing snow became impassable, the winter road was 
destroyed, and the valjey*of the Petchora became cut off 
from all communication with civilised Europe for two 
| months! Ust-Zylma, a long, straggling village of wooden 
| houses on the right bank of the Fetchora, some 300 miles 
from its mouth, was the headquamers of the 
party until June 15. The waiting for the 
“caming o spring ” was rather tedious. 
‘Their first week&t Ust-Zglma was not very 
encouraging from an ornithological point of 
view. After eight days’ i , the list of 
identified birds in the valley of the Petchora 
only amounted to nine species, mostly of the 
commonest description. Three weeks had 
passed, and the thawstill made no progress ; 
the summer seemed as far off as ever. It 
was sometimes hot in the daytime, but always 
froze again at night. On,April 28 the first 
bird’s-nest was taken (that of the Siberian 
Jay), but snow-shoes were still required to 
get about. It was not until May 10, in fact, 
that any real summer weather came, and it 
thawed in the shade as well as in the sun; 
but two days later it actually rained. The 
migrants then arrived in quick succession : 
swallows, swans, geese, gulls, wagtails, red- 
starts, pipits, and shorelarks, all were hurry- 
ing up from the south along with the first 
blush of spring. On May 20, while the party 
were on a collecting expedition on the 
posite bank of the Petchora, which they had 
crossed as usual on sledges, the grand crash 
came. The ice whiclf had so long covered 
the river began to break up with a noise as 
of rumbling thunder, and cracks ran along 
it at the rate of a hundred miles in twenty- 
four hours. It was with great difficulty that 
the retreat was effected, and a few hours 
after home was reached the mi®hty river 
was in full floog, carrying its burden ot 
pack-ice and ice-Hoes to the sea at the rate 
of six miles an hour. In a week’s time the 
Petchora was entirely free from ice, and 
summer was upon them. 
Z Collecting now began in earnest, and every 
day added to the number of interesting birds, and 
imcreased the variety of nasts and eggs. On June 8, 143 
eggs were taken and “blown” in the course of the day. 
On June 10 the journey down the Petchora was com- 
menced in a large, partly-covered boat hired for the pur- 
pose, so that the naturalists might stop when they 
pleased for the purpose of collëcting. The voyage was 
delightful. Everywhere the Blue-throat, tfe Redwing, 
the Brambling, the Fieldfare, the Little Bunting, and the 
Willow-warbler were common, wlfilst Three-toed Wood- 
peckers, Terek Sandpipers, and other rarities were making 
their nests and laying their eggs for the benefit of the 
travellers. Here one of the great discoveries of the ex- 
pedition was made, which cannot be decribed better than 
in Mr. Seebohm’s own words :— 
“We now a little to the north of the Arctic circle, 
and at three in the morning moored our boat on the 
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shores of an island, among whose willows grew an occa- 
sional birch or alder. „I spent five hours upon it. Sedge- 
warblers were singing lustily, and sometimes so melo- 
diously that we almost took them tù be Blue-throats. 
Soon, however, my attention was arrested by a Song with 
which I was not familiar. It came from a bird singing 
high in the air, like a lark. I speņpt an hour watching it. 
Once it remained up in the sky early half an hour. The 
first part of the song was hike the trill of a Temmick's 
stint, or like the concluding m¥tes of the Wood-warbler's 
song. This was succeeded by a low guttural warble 
resembling that which the Blue-throat sometimes makes. 
The bird sank while kovering ; it afterwards alighted on 
a tree, and then descended to*tke ound, still continuing 
to sing. I shot one, and my corfpanion an hour after 
shot another. Both birds proved to be males, and quite 
distinct from any species With which either of us was 
Pweviously acquainted. The long hind-claw 
was like that of the Meadow-pipit, and the 
general character of the bird resembled a 
large and brilliantly-coloured Tree-pipit.® It 
was very aquatic in its habits, frequent- 
ing the most marshy ground amongst the 
willows. ° 
“On our return home five skins of this 
bird were submitted to our friend Mr. 
Dresser, who pronouneed it to be of a new 
species, and described and figured it in a 
work which hẹ was then publishing on ‘The 
Birds of Europe.’ In honour of my having 
been the first to*discover it, he named it 
after me, Anthus Seebohmi. But, alas for 
the vanity of human wishes! I afterwards 
discovered that the bird was not new, but 
had been described some years before from 
examples obtained on the coast of China. I 
had subsequently the,pleasure of working 
Out its geographical distribution. The honour 
of having added a new bird to the European 
list still remains to us, and is one of the 
discoveries made upon our journey on which 
we pride oufselves.”” 
en days’ voyage down the river occupied 
in this fashion brought the travellers in their 
boat to Alexievka, tle shipping port of the 
Petchora, where the larch-timber felled on 
its banks is laden for Cronstadt and other 
ports. Here their headquarters were fixed 
until their departure for England on August 1. 
But the forty days passed here were by no 
means wasted. The “tundra” on the east 
of the great river, frozen hard and 
under snow during eight months in the year, 
becomes in summer a moor covered 
with carices, mosses, and dwarf shrubs, and 
varied by abundance of lakes. Untrodden 
by ordinary man, it was splendid birds’- 
nestin prm for the ornithologists, who x 
sey ere an abundant haryest. We cannot go sepa- 


rately into the discoveries here made, which are related | 


by Mr. Seebohm in his usual sprightly and energetic 
style, but they are thus summed up at the conclusion of 
his volume :— 


“Of the half-dozen British birds, the discovery of his vessel there to-winter, and returned honte overland, was, 


whose breeding-grounds had baffled the efforts of our 
ornithologists for so long, we succeeded in bringing home 
identified eggs of three—the grey plover (Fig. 1), the little 
stint (Fig. 2), and Bewick's swan. Of the remaining 


three, two, the sanderling and the knot, were found 
breedi 


sandpiper still remain a mystery.* We added several 
birds to the European list, which had eitherever been 
found in Europe before, or only doubtfully so; such as 
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the Siberian chiff-chatf, the Petchora pipit, the Siberian 
herring-gull, the Arctic forms of the marsh-tit, and the 
lesser-spotted woodpecker; thg yellow-headed wagtail, 
and the Asiatic stonechat. We brought home careful 
records of whe dates of arrival of the migratory birds 
which breed in these northern latitudes, besides nume- 
rou observations on the habits of little-known birds. 

“Our list of skins brought home exceeded 1008, and 
the eggs were rather more than 600 in number.’ 

The success of the Petchora expedition induced Mr. 
Seebohm to wish to extend his field of operations into 
districts yet further east, when it might be expected that 
some of the few remaining British birds, of which the 
breeding-haunts were still unknown, would be found 
nesting. The remotest eastern corner of Europe having 
been worked out, it was necessary to push on into Asia, 
and in 1877 an excellent opportunity of doing this pre- 




















ng by Capt. Fielden, in lat. 82°, during the Nares’ $ have Jittle sympathy with ornithological pursuits. 
Arctic expedition, but the breeding-grounds of the curlew | 





‘EF 1c. 2.—Little Stint’s net, eg@s,Jand younge a 


sented itself Capt. Wiggjns, of Sunderland, one of the 
pioneers of the recent attempts to reopen sea-communica- 


tion with Northern Sikeria, had succeeded in penetrating 
some 1200 mies up the Yenesay (Mr. Seebohm’s phonetic 
spelling of Yenisei) in the previous autumn, and having left 


preparing in February of that year to go back to the 


| Yenesay. At a few days’ notice Mr. Seebohm undertook 


to join him in his journey out, wisely thinking that in such 
an expedition it was as well to have the company of a 
gentleman who “knew the ropes,” although might 


Mr. Seehohm and Capt. Wiggjns accordingly left 
Londo on March 1, and ‘eave b rail to Nishni 
Novgorod, a distance of some 2400 miles. Thence was 
a sledge-journey of about 3200 miles to the winter 
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quarters of the good ship hames, on the Yenesay, or | who had passed a long and dreary winter, 


rather a little way up the Koorayika, an affluent of the 
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frozen up at 
this spot, were found on the travellers’ arrival to be well 


Yenesay, on its right bank. The crew of the Zhames | and hearty, owing. to the judicious precautions that had 





Fic. 3.—Driving with the ice on the Koorayika, 


been taken by their Captain for the benefit of their | 


health. 

On April 23, when the travellers reached the ship, 
there were no signs of approaching summer on the 
Yenesay. On the frozen river the snow lay six feet deep, 
and was little less in the surrounding forests. Mr. 
Seebohm put on his snow-shoes and had a round with 
his gun. Birds were more plentiful than could have 
been expected. A pair of ravens were generally in sight, 
.and flocks of snow-buntings flitted by. Nutcrackers came to 
the doors of the sailors’ room, to pick up the cook’s refuse, 
and Lapp-tits and Pine-grosbeaks were common in the 
woods. The excursions into the forest were continued 
évery day, and a few additional birds observed, but on 
May the list of identified species was only twelve in 
number, and summer seemed nowise nearer. It was not 
until May 15 that indications of a thaw appeared, and 
geese were seen travelling north, but the next day was as 


| 
| 
| 
| 


cold as ever. After that date, however, some slight pro- | 


gress was made: the water in the Koorayika began to 
rise, and the summer migrants appeared one by one. 

The great battle of the Yenesay, as Mr. Seebohm calls 
the contest between summer and winter, lasted about a 
fortnight, during which thousands of acres of ice on the 
river were hurried up and down as the water rose and 
fell. Sometimes the floes were Jfammed so tightly to- 
gether that it looked as though one might cross the river 
on them, at other g¢mes there*was open water interspersed 
only with stray icebergs. At last the final “smarch-past” 
of the ice took place ; “ winte was vanquished for the 
year,” and succeeded in a few days by “the triumphant 
music of thousands of song-birds, the waving of green 

. boughs, and the illumimation of gay flowers of every hue.” 

It was not until June 26 that the 7zames was able to 
steam away don the river. By this date Mr. Seebohm | 

and his collectors had made large collections of birds and 
eggs, and having exhausted the novelties of the surround- | 
ing district, were heartily glad to be off northwards to 
fresh fields of résearch. Unfortunately, after about a | 
week's navigation, the Tames grounded on a shoal, and, | 


ds the water was falling rapidly, could not, in spite of * 


every effort, be got offgain. All that could be done was 
to move what was necessary into the 4/s—a smalt vessel 
built on the river—and to continue the voyagt down the 
Yenesay, leaving the Thames to her fate. 


On nearing the embrochure of the Yenesay, on July 12, 
a gale compelled the /éis to cast anchor, and advantage 
was taken of the delay to explore the adjacent “tundra ”— 





Fic. 4.—Summer quarters on the Koorayika. 


“a wild-looking country full of lakes, swamps, and rivers, 
a dead flatn some places, in others undulating, even hilly 
—brilliant with wild flowers, swarming with mosquitoes, 
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and full of birds.” Here one of the great discoveries of 
the second expedition was made, which is described by 
the author in his usual lively manner 

“The gale continued next day with rain, util noon, 
when I took advantage of our enforced delay, and went 
on shore for a few hours. A climb of about too feet 

‘brought me on to the tundia. dm some places the cliffs 
were very steep, and were naked mud or clay. In others 
the slope-was more gradual, nd covered with willow and 
alder bushes. In these trees Thrushes were breeding. I 
soon found the nest of a Dusty Ouzel, with five nearly 
fledged young. It wąs placed as before in the fork of a 
willow, level with the ground, „On the top of the bank I 
found myse]f on the real Tundra.. Not a trace of a pine 
tree was visible, and the birch trees rarely exceeded 
twelve inches in height. here was less grass, more 
moss and lichen, and’ the ground was covered with 
Patches of yellow mud or clay, in which were a few small 
stones, that were apparently too barren for even moss or 
lichen to grow upon. The Tundra wag_hilly, with lakes, 
swamps, and bogs in the Wide valleys and plains. 

“As soon as I reached the flat bogs I heard the 
plaintive cry gf a Plover, and presently caught sight of 
two birds. The male was very conspicuous, but all my 
attempts to follow the female with my glass, in order to 
trace her to the nest, proved ineffectual, she was too 
nearly the colour of the: ground, and the herbage was too 
high. Feeling convinced that I was within thirty paces 
of the nest,*I shot the male, and commenced a diligent 
search. The bird proved to be the Asiatic Golden Plover, 
with gray axillaries, and I determined to devote at least 
an hour looking for the nest. By a wonderful piece of 
good fortune I found it, with four eggs, in less than five 
minutes. It was merely a hollow in the ground upon a 
piece of turfy Jand, overgrown with moss and lichen, and 
was lined with broken stalks of reindeer moss. The eggs 
resembled more thos® of the Golden than those of the 
Grey Plover, but were smaller than either. 

“These are the only authenticated eggs of this species 
known in collections.” 

Golcheekg, the port at the mouth of the Yenesay, was 
reached on July 18 As Mr. Seebohm did not think 
it prudent to attempt the sea-passage home- in the 
little /éés, and the last steamer of the season up the 
Yenesay was to leav@ six days afterwards, little could be 
done ‘in this locality. But excursions were made over 
the adjoining tundra, where “birds , were abundant.” 
“Golden Plovers, Arctic Terns, Ruffs, Red-necked 
Phalaropes, Snow-buntings, Lapland Buntings, and Dun- 
lns were continually in sight, and the Asiatic Golden 
Plover was breeding in numbers, though attempts to 
watch them on to their gests were made in vain.” On 
July 24 Mr. Seebohm finally turned his face homewards, 
and reached Yenesaisk on August 14, after twenty-two 
days on the road, which was considered “a good pas 
sage.” Thence post-horses, steamers, and railways 
brought him back to Sheffield on October 15, aftér a 
journey of some 15,000 miles. 

The ornithological results ef the second journey wete 
“on the whole satisfactory.” It was a great disappoint- 
ment not to get to the coast, and still, more so to miss 
the birds of the Kara Sea, and to arrivè on the tundra 
too late for most of theepggs specially sought for. This 
misfortune was caused by the wreck of the Thames. But 
on the other hand “the delay in the pine-forests produced 
some very interesting results.” Besides the eggs of the 
Asiatic Golden Plover already spoken of, nests and eggs 
of three species of Willow-warblers, of the Mountain- 
Accentor, of the Little Bunting, and of the Red-breasted 
Goose were obtained. All these were previously unknown 
to western collectors, and were for the most part never 
previously obtained. Besides this, a largesnumber of 
other rare birds were found nesting, their eggs and young 

‘plumages obtained, and their habits and manners studied 














and recorded. Concerning particulars of their disco- 
veries, and for much information on the native tribes of 
Northern Siberia (a subject toewhich our author appears 
to have devoted great.attention), as likewise for observa- 
tions on evéry other incident coming before the eyes of 
aneintelligent traveller during a journey of 15,0co miles, 
we must refer our readers to Mr. Seebohm’s velumes, 
which are full of interest not only to ornithologists, but 
to those who take pleasure in natural history in its widest 
extent. They may be placed on our shelves next to Bates’s 
“ Amazons” and Wallace’s “Eastern Archipelago,” and 
form no unworthy companions to the works of those 
great naturalists. ` 





THE BACILLUS OF TUBERCLE 


M R. WATSON CHEYNE'S Report on the Relation 

of Micro-organisms to Tuberculosis, published in 
the Practitioner for the present month, is one of the fruits 
of the Association for the Advancement of Medicine by 
Research, recently censtituted for the protection of work- 
ing physiologists and pathologists. On commission from 
the Association, Mr. Cheyne visited two of the chief 
workers on this subject, Toussaint and Koch. He was 
thus able to see their methods and obtained materials 
from them with which he has experimented on his return 
to England. 

After some remarks on the method of staining the 
tubercle bacillus, Mr. Cheyne describes some experiments 
made with the view of testing the theory that tuberculosis 
in rodents can be induced by almost any irritant. The 
result of these experiments, made on a considerable 
number of animals, was to disprove this theory and to 
lead to the conclusion that in the former experiments, 
made before our present knowledge as to the precautions 
necessary for disinfection of instruments, &c., was gained, 
the channels for the introduction of specific micro- 
organisms had been left unguarded. 

Experiments were next made to test Toussaint’s state- 
ment that micrococci can be cultivated from the blood of 
tuberculous animals, and that the injection of these 
mucrococci into other animals is often followed by tuber- 
culosis. Mr. Cheyne failed to cultivate miicrococci fron» 
the blood of tuberculous animals ; he injected micrococci 
which M. Toussaint had liberally placed at his disposal, 
into a considerable number of animals without result, and 
he found tubercle-bacilli but no micrococci in the organs 
of several animals which had been injected by Toussaint 
himself with micrococcal fluid, and had become tuber- 
culous. He therefore concludes that Toussaint’s micro- 
cocci do not cause tuberculosis, and that an error has 
crept into his experiments probably because the means 
used to disinfect his syringes, although amply sufficient 
to destroy some other kinds of bacilli, did not destroy the 
tubercle-bacilli. 

Cultivations of bacilli were also gbtained from Dr. 
Koch, and the results of their inoculatien was in all cases 
rapid development of tuberculosis. The examination of 
a large quantity of tuberc@lous material showed the con- 
stant presence of tubercle-bacilli, but of no other micro- 
organisms. The rapidity and certainty of action of 
tuberculous material when inoculafed into animals was in® 
direct-ratio to the number of bacilli introduced, and the 
most certain and rapid means of inducing tuberculosis in® 
animals is the inoculation of the tubercle-bacillus culti- 
vated on solidified blood-serum. These facts lead Mr. 
Cheyne to the conclusion that we have before us in these 
bacilli the virus of the acute, tuberculosis caused in 
animals by the inoculation of tu’berculous material. 

Pursuing the inquiry from this point, to which it had 
been khrought by the researches®@f Koch, Mr. Cheyne 
proceeds tg discuss the relation of these bacilli to tuber- 
culous processes in man and to tubercle generally. In 
all tubercles there are present epithelioid cells, to which, 


564 


NATURE ‘ 


» [Apra] r2, 1883. 





however, only a few authors have attached any import- 
ance. On investigation Mr. Cheyne found that the 
tubercle-bacilli were, unless when present in large num- 
bers, only found in or among these epithelioid cells, and 
that the tuberculous nodules first begin by fhe entrance 
of bacilli into these cells and the subsequent developrgent 
of the epithelioid elements. Surrounding these epithelioid 
cells a slight amount of inflammation occurs, giving rise 
to the small-celled growth around the tubercle, which is 
generally regarded as the growing part of the tubercle. 
This Mr. Cheyne denies, asserting that it is merely in- 
flammatory tissua, and that the essential elements of the 
tubercle are the epithelioid elements in its centre. In 
the lungs these cells seem to be derived from the alveolar 
epithelium, in the liver often apparently from the liver 
cells, but in other organs and also sometimes in these 
from the endothelium of the lymphatics and blood-vessels. 

In phthisis the bacilli were found at the margin of 
cavities and in the epithelioid cells surrounding the cheesy 
matter. Mr. Cheyne concludes that in phthisis the 
bacilli, inhaled into the alveoli, develop in the alveolar 
epithelium, cause accumulation of epithelial cells in the 
alveolus, and inflammatory hypertrophy of its walls. 
Thus the bacilli are practically shut off from the circula- 
tion and’ acute general tuberculosis cannot occur. The 
two extremes of phthisis are considered—the very rapid 
form or caseous pneumonia, and the slow form or fibroid 
phthisis. In “the former the bacilli grow rapidly, are 
fairly numerous, and the lung rapidly breaks down; in 
the latter the bacilli grow slowly and with difficulty, and 
hence extensive fibrous formation occurs. ; 

There are many other points of interest in this research 
to which we cannot allude, but which will be found at 
length in the Report. The Association is to be congratu- 
lated on having chosen such a fertile subject for their first 
report, and we hope that they will continue to encourage 
similar work. 





PROFESSOR H. J. S, SMITH AND THE REPRE- 
SENTATION OF A NUMBER AS A SUM OF 
SQUARES 

“THE award of the great Mathematical Prize of the 

French Academy to the late Prof. H. J. S. Smith 
may have the effect of drawing the attention of 
mathematicians to the wonderful extent and value of his 
researches on the Theory of Numbers. Probably no 
more important or remarkable mathematical investiga- 
tions have ever appeared in this country than his memoirs 
on systems of linear indeterminate equations and con- 
grueaces and on the orders and genera of ternary 
quadratic forms and of quadratic forms containing more 
than three indeterminates, which were published in the 

Philosophical Transactions for 1861 end 1867 and the 

Proceedings of the Royal Society for 1864 and 1867. The 

results contained ig these pagers are. by far the greatest 

additions that hae been made to the Theory of Numbers 
since it was placed on its present foundation by Gauss in 
the “ Disquisitiones Arithmetife.” The subject for which 
the prize was awarded to Prof. Smith was that of the 
theory of the representation of a number as a sum of five 
* squares, and of this question as well as th@t of the cor- 
responding, one for seven squares he had given the 
“complete solution in the Proceedings of the Royal Society 
for 1867 (vol. xvi. p. 207). The words with which Prof. 

Smith introduced his statement of the solution of these 

important questions are as follows:— i 
“The theorems which have been given by Jacobi, 

Eisenstein, and recently‘in. great profusion by M. Liou- 

ville, relating to the representation of numbers by four 

squares and other siffple quadratic forms, appeay to be 
deducible by a uniform method from the prigciples indi- 
cated in this paper. So also are the theorems relating to 
the representation of numbers by six and eight squares? 


which are implicitly contained in the developments given 
by Jacobi in the ‘Fundamenta Ndva. As the series of, 
theorems relating,to the representation of numbers by 
sums Of squares ceases, for the reason assigned by 
Eisenstein, when the number of squares surpasses eight, 
it is of some importance to complete it The only cases 
which-have not been filly considered are those of five 
and seven squares. The principal theorems relating to 
the case of five squares fave indeed been given by 
Eisenstein (Credle's Journal, vol. xxxv. p. 368) ; but he has. 
considered only those numbers which are not divisible by 
any square. We shall here complete his ehunciation of 
those theorems, and shall,add the corresponding theorems 
for the case of seven squmres.” . 

In the announcement of the subject for the prize in the 
Comptes Rendus in February of last year, reference was 
made to the work of Eisenstein, but the fact that his 
solution had fifteen years before been completed by Prof.. 
Smith—who had also solved the problem in the case of 
seven squares, the whole being only a corollary from the 
general principles contained in his rfemoirs—seems to 
have escaped the attention of the propesers of the 
subject. In the paper in the Proceedings of the Royal 
Society the results only for the case of five squares 
and seven squares are given, the demonstrations being 
omitted ; and accordingly, when the subject for the prize 
was announced,'Prof. Smith followed the only course 
open to him, and communicated to the Academy his 
demonstrations for the case of five squares. 

All who knew Prof. Smith will understand how uncon- 
genial to him was the idea of becoming a competitor for 
the prize, but under the circumstances he had no choice. 
It is a singular tribute to Prof. Smith's mathematical. 
powers, as well as a curious episode in the history of 
mathematics, that the French Academy should have 
chosen as the subject of the “Grand Prix”—thereby - 
indicating their opinion of its importance in the advance 


_of the science !}—a question that had been solved already 


fifteen years before as a corollary from more general 
principles 

The state of the question of the number of ways in 
which a number can be expressed as a sum of squares 
therefore stands as follows :—For two squares the solution 
was given by Gauss in the “ Disquigitiones’’; the cases 
of four, six, and eight squares are due to Jacobi, Eisenstein, 
and Prof, Smith (see Report of the British Association for 
1865, p. 366). In these cases in which the nu aber of 
squares is even, the problem can be solved by means of 
elliptic functions, and it is not necessary to have recourse 
to the special methods of the Theory of Numbers; but. 
it is not so in the case when the number of squares is 
uneven, and the question is themessentially “ arithmetical ” 
as regards its method of treatment and expression. The 
case of three squares was given by Lejeune-Dirichlet, 
and is included in Prof. Smith’s general treatment 
of ternary quadratic forms in the PAdlosophical Trans- 
actions for 1867: the enunciations for the cases of 
five squares and seven squares were given, as has been 
stated, in the Proceedings Of the Royal Society for 1867. 
The demonstrations for the case of five squares have been 
communicated to the French Academy, but those for 
seven squares still remain unpublished in Prof. Smith’s 
note-book. This class of quesiévns ceases to admit of 
the same kind of solution when the number of squares 
exceeds eight, so that with the publication of the demon- 
strations for seven squares the gplution of the whole 
problem will be complete. It will be seen that Prof. 
Smith has had a large share in this great mathematical 
victory. 

1 e L'Académie était donc fordée à espérer que ce voyage de décou- 
vertes imposé aux concurren s à travers une des régions les pius intéressantes 
et les moins explorées de l’abithmetique produirait des résultats féconds pour 
la science Cege attente n’a pas été trompée” Report on the award of the 
prize, Comptes Rendus, April 2, 1883 In this report however no mention 


e made of the fact that these ‘‘résultats féconds” had been published in 
1907 
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'* NOTES 
THE Queen has signified her intention of gonferring the honour 
of Knightaood upon Prof. Frederick Augustus Abél, C.B., 
F.R:S., in recognition of the valuable services rendered by him 
to the War Department and to other gepartments of the Govern- 
ment in his capacity of War Department Chemist, : 


HER Majesty has also been plðased to confer the honour of 
Knight Commandership of the Bathe on the Right Hon, Lyon 
Playfair, C.B., M.P., F. R. S. 


Weare glad to learn that the Hg Kong Observatory scheme, 
to which we have frequently advertell, ‘has at last become so far 
a fait accompli that Dr, Doberck of the Dunsink Observatory 
has been appoiated astronemer®to the new institution by the 
Setretary for the Colonies. The opportunities afforded for in- 
dependent and original work in Hong Kong are very great, and 
we are sure the head of the new Observatory vill make the most 
of them. Dr, Dober@k is at present attached to the Kew Obser- 
vatory, and expects to leave England with his first assistant early 
in June, Lord Derby is taking a marked interest in the new 
Observatory, and we are glad to learn is making Dr, Doberck a 
very liberal allowance for the purchase of instruments. 


Tue Davis Lectures for 1883 will be given in the lecture room 
in the Zoologicgl Society’s Gardens, in the Regent's Park, on 
Thursdays, at 5 p, m, commencing June 7, as follows :—June 7, 
Ungulate Mammals, by Prof, Flower, LL, D., F.R.S. ; June 14, 
Our Snakes and Lizards, by Prof. Mivart, F.R.S.; June 21, 
‘The Lamprey and its Kindred, by Prof. Parker, F.R.S.. ; June 28, 
Birds and Lighthouses, by J. E. Harting; July 5, The Niger 
and its Animals, by W, A. Forbes; July 12, South American 
Birds, by P. L. Sclater, F.R.S. ; July 19, The Siberian Tundra, 
by Henry Seebohm. Th®se lectures will be free to Fellows of 
the Society and their friends, and to other visitors to the 
Gardens, 


Our readews will doubtless be surprised to learn that the 


masterly address on Darwin and Copernicus, of which we publish. 


a translation in another column, has called forth much hostile 
criticism in Germany. jt was read before the members of the 
Berlin Academy of Sciences, of which Prof. Du Bois Reymond is 
Secretary, at their last annual meeting, Shortly afterwards one 
of the Clerico-Conservative newspapers of the German capital 
called attention to what it was pleased to call the public-lauda- 
tion of onetof the worst and most dangerous atheists by a 
member oft A public body supported by the State. Many other 
papers of the same views immediately followed suit; while the 
notorious Court Chaplain, Stocker, whose exploits as a Jew- 
baiter furnished the Berlin correspondents of the daily papers 
with a good deal of matter about twelve months ago, preached 
along sermon against Prof. Du Bois Reymond and his views. 
His example was followed by other members of the so-calted 
“ Orthodox” clergy in Berlin and,the provinces. But the Cougt 
Chaplain is also a member of the Prussian Parliament; so not 
content with crushing “atheism” fron the pulpit, he put a ques- 
tion in the House on the subject, supported by Herr Windthorst, 
one of the leaders of tlm Ulitramontane party. They were 
answered by Prof. Virchow and the Prussian Minister of Public 


Instruction, thus causing a whole sitting of the Prussian Landtag | 


to be taken up by a debate on the graceful tribute to the 
memory of Darwin. That such things should take place in 
Germany, which has always been considered the home of 
philosophic freedom, really seems to justify the smark of 
the author of ‘Darwin and Copernicus,” that freedom of 
thought, which, after taking its rise in Hngland in the middle of 
the eighteenth century, passed through, France fo Germany, 
where it attained a fuller and more systematic development, 
seems now to be passing away from the latter country again! 
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Let us hope that it is coming to our shores once more, as the- 
Professor says it is, e 


THE Swedigh subscription to the. Darwin Memorial is now 
closed. The number of subseribers is 2294, and the amount 
subscribed 400%, 


e 
THE Times Paris correspondent telegraphs as follows under - 
date April 1o:—A shameful trick has been played on the 
Academy of Sciences. The Konigsberg student, Hermann 
Minkowsky, who with the late Prof. Henry J. S. Smith was 
declared to.have gained the great mathematical prize of 3090 - 
francs, had simply pirated Prof. Smith’s communication to the 
Royal Society ın 1868, ox. the representation of a number as 
the sum of five squares. -He had even copied a slight error in- 
it. ' The Academy, therefore, at a secret session yesterday an- 
nulled its ouginal decision and declared that the whole prize 
had been gained by the distinguished English professor, who 
unfortunately has not Sued long enough to expose the hoax, 


- WE would again draw the attention of local scientific societies - 
to the circular which has -been issued by the Committee of the 
British Association appointed to consider certain matters in con- 
nection with such societies! These societies will be doing them- 
selves as well as the Committee service by forwardinz the 
information desired withcut further delay. 


THE Scotch Universities Bill, which has been introduced by: 
the Lord Advocate, establishes an Executive Commission, and 
gives them extensive powers for reorganising the Universities, 
including the power of revising existing foundations and endow- 
ments, and of founding naw Professorships, They will also have - 
authority to affiliate Colleges in other parts of the country with 
the University of St. Andrews ; and, if satisfied thit that Uni- 
versity is no longer able to perform its functions, to dissolve it, 
and create a new Corporction. The Bill also proposes that a 
grant of forty thousand pounds a year shall be given to the Scotch 
Universities from the Consolidated Fund. 


THE committee for the organisation of the Congress of 
Orientalists jin Holland has issued a circular letter explaining” 
the reasonsifor the alterazion of the time of -meeting of the Con-- 
gress at Teyden from 1884 to the present year. The last 
congress, which met at Berlin in 1881, decided that the next 
should take place at Leyden in 1884; but, the committee say, 
since then, as it has been arranged that an international colonial . 
exhibition was to be held in Amsterdam this year, it was thought 
better, after consultation with the previous committee, and after 
having obtained the sanction of the Netherlands Government, to 
hold the Oriental Congress at the same time. It is accordingly 
notified that the. Congress will assemble at Leyden from 
September 10 to 15 of the present year. A small exhibition of 
literary curiosities, manuscripts} rare book &c., will be held at 
the same time, Oriental scholars desirous of being present, or - 
of reading papers, are invited to communicate with Mr. W, 
Pleyte of Leyden before the end of July, in order that the 
necessary accgommodatioa may be prepared, 


. THE Yapan ; Maili in announcing recently the death of astudent” 
of the Imperial Coflege of Engineering, Mr, Yamada, from overy 
study, refers to his docility, untiring assiduity, and very remark- 
able ability. The writer, who appears to possess intimate 
knowledge of the subject, speaks thus sof Japanese students in 
general :—*‘ It is hard for those to think ill of Japan who have- 
watched these gentle, earnest- hearted lads, set themselves, almost 
before they have ceased to be childreg, with unflagging resolu- 
tion to ‘accomplish the task their fathers bequeathed to them . 
unattempted? the task of winning for their country the place they 
hope to see her one day occupy. ‘ Very fine, forsooth!’ we can. 
hear your professional maligner exclaim, ‘but after all what. 
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have they done?’ Ay, indeed, what have they done! 
less they never ask themselves that question. Doubtless they 
never have to struggle against the paralysing consciousness that 
the most they can hope to do is to lay a foundatian for others to 
build on, to play the brave part of those silent workers whg sow 
that their successors may reap. That is not much, to be sure, 
so far‘at least as visible results are concemed, but it is a work 
incomparably higher than anything within reach of those 
cowardly cynics who toil for nothing but to make the world 
forget that the noblest of English attributes is generosity,” 


Dr. G. W. LEITNER, the explorer and orientalist, is now on 
his way to England. 


A company has been formed for thé construction and working 
of an. electric railway from Charing Cross to Waterloo, a Bill 
for which was recently obtained. ‘The line will pass under the 
Thames through iron caissons. The work of construction will 
commence near the northern end of Nogthumberland Avenue, 
opposite the Grand Hotel, and be continued through an arch 
under that avenue and the Victoria Embankment, Of that arch 
sixty feet under the Embankment have already been constructed. 
The railway will pass under the Thames, and again-through an 
arch under College Street and Vine Street, and terminate at 
Waterloo Station, where it will be directly connected with the 
platforms of the London and South-Western Railway, with a 
separate approach from the York Road. The Ime -will be 
double, and worked by means of a stationary engine at Waterloo, 
transmitting the power to-the carriages, which will run sepa- 
rately, start as filled, and occupy about three and a half minutes 
in the journey. A tender has been accepted for the construction 
of the railway, to be ready for opening within eighteen months 
from the commencement of the work. A contract has also been 
made with Messrs. Siemens Bros. and Company to provide and 
erect all requisite electrical machinery, rolling stock, and appa- 
ratus not included in the before-mentioned tender. 


In connection with the meeting of the Civil Engineers on 
Saturday the Zrmes makes some very definite statements on the 
osition and function of science in our time, which are worth 
placing on record as the deliberate opinion of a leading 
organ of public opinion :—‘‘ Meetings such as that of Satur- 
day evening remind us not merely of the services of a particular 
branch of science to mankind, but of the remarkable determina- 
tion of human activity to scientific pursuits which is character- 
istic of the present age. Literature no longer holds the place it 
Once did in the minds of men; nor does it command, as it once 
did, the services of the most powerful intelligences. The pro- 
test against an education wholly or chiefly consisting of the study 
of the classics is the result of a profound change in the con. 
ditions of life. Men have not delibefately and as, a result of 
abstract reasoning discarded one set of studies in favour of 
another, On the cagftrary they flave discovered, often to their 
great chagrin, that a complete intellectual di.placement has 
taken place. That which was fhken up under protest as 
a thing too closely connected with utilitarian pursuits to 
be quite worthy of a man of intellect has now. pressed 
*into its service the chief intellectual power “of the coun- 
. The tide ef intellectual effort sets strongly in the 
direction of science, just as at an earlier period it set 
in the direction of letters. The teachers and leaders of 
the day, the real dominant forces of the age, are the men of 
science, the investigators of natural phenomena, not the thinkers, 
Philosophers, or metaphysicifins who formerly gave their names 
to sects, and made all the world their partisans: Nothing -is 
more remarkable than Mè profound res spect of the scientific 
conception associated with the name of Darwin, net on science 
only, but on literature, art, morals, and, in short, upon life. 
Some will tellus that all this is a lamentable result of thé 
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materialism of the age, but we natuyally ask how it happens’ 
that some centuries of a non-scientific or literary culture left us 
a prey to the materfalism it is supposed to antidote? It is un- 
true, moreover, that material interest has been the great im- 
pelling force. The great discoveries of science have usually 
been made by men seeking no material reward, and, as a matter 
of fact, receiving very little, Science pursues her own way for 
the most part, and her discovffies are afterwards utilised by men 
eagerly seeking for the mgans of material enrichment. Even 
when it is a question of so practical a thing as anew dye, it will 
be found that the chemist searching into the properties and 
combinations of matter, ches upon the secret unawares, while 
the manufacturer and the dyer reap the profits. It is indeed, 
only upon these terms that natyre yields up her secrets,” 


Tux death is announced at Basle of Dr, Ziegler, who ghas 
been long and honourably known for his numerous and remark- 
able works in cartography. Born at Winterthur in 1801, he 
began his studies fnder the direction of Garl Ritter, the creator 
At a later period of his life he esta- 
blished in his native town the cartographic establishment which 
is now conducted by Messrs, Wurster and Randegger, From 
Winterthur he proceeded to Basle, and a few years ago, in testi- 
mony of his gratitude for the kimdnesgwith which he was received 
there, he presented to the city of his adoption his magnificent 
collection of ancient and modern maps. For the conservation 
and augmentation of this collection a special society has been 
formed. Dr. Ziegler’s most important works are his great map 
of Switzerland, maps of Glarus, of St. Gall, and of the Enga- 
dine, and a hypsometric map of. the world. His last work, 
completed shortly before his death, and now in the press, was a 
geological atlas and an explanatory description of the geological 


map of Switzerland, 
» 


Unen the title of ‘‘ Cacao: How to Grow and how to Cure 
it,” Mr. D. Morris, the Director of the Public Gardens and 
Plantations in Jamaica, has issued a pamphlet of some 45 pages, 
It is divided into chapters, the first of which is of an introductory 
character, and treats of the character of climate and soil of 
Jamaica, the abolition of slavery and its consequent effects upon 
the cultivation of the sugar-cane, and the necessity at the present 
time to plant new economic plants, and a consideration of the 
prospects of cocoa planting. On this point Mr, Morris says 
“Tam glad to say that the largest number of the best Trinidad 
varieties distributed from the Public Gardens during the last five 
or six years have been intelligently and carefully cultivated on 
portions of sugar estates which, although unsuitable for canes, 
are admirably adapted for cacam@” Mr. Morris’s remaining 
chapters are devoted to the following considerations : Historica 
description ; cultivation of cocoa ; how te start a cacao planta- 
tion; planting, pruning, gathering, sweating, curing; yield of 
cocga-trees; cost of establishing estates, &c. Under these 
several heads much interesting and useful information is given, 
as, for instance, on the original home of the cacao plant, the 
introduction of cacao or chocolate into England, its consump- 
tion in Europe and Great Britain. As a guide to planters or those 
intending to introfluce cacao as a crop, the succeeding chapter, 
will be of much value. The little Stok is both readable and 
useful, and can be obtained in this country., of Messrs. S. W, 
Silver and Co. 


ALTHOUGH the Chinese Educational Mission has been recalled 
from the United States before its work was done, through some 
fancy, we believe, that the young men composing it were 
becoming too republican in their ideas, yet the results have been 
in many respects gratifyéng to those who desire to see Western 
knowledge spread in China, The youths have been drafted to 
telegraph stations, arsenals, and elsewhere, and we observe that 
the secretary and interpreter, Mr. Kwong ki Chin, who recently 
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published a bulky volue of English phrases, is now preparing 
a series of schoolbooks for use in Chinese goverament schools. 
An English reading-book for beginners? an elementary geo- 
graphy, a series of conversation books, and a manual of English 

- correspondence have either been already published, or will shortly 
‘appear. Among many other indioettons of the steady, though 
slow, advance of the Chinese in this direction, the Peking corre- 
spondent of the North China Werald refers with regret to the 
retirement from business of Mr. Yapg, a well-known pawnbroker 
of the metropolis. In addition to the ordinary duties of his 
calling this individual’ appears to have studied chemistry, 
mechaniedi science, French, mintyalogy, medicine, and other 
subjects of a Similar kind. He owned gasworks, steam-engines, 
a complete pharmacopeia of drys, photographic apparatus, and 
a geological cabinet. It*is to be hoped that Mr, Yang has 
prospered ‘in his business, because he has retired to his native 
province, Shansi, where he intends prosecuting enterprises for 
coal and iron mining, and othgr appliances of foreign machinery. 
When tastes of this kind-extend to the shrewd and enterprising 
Chinese traders, we need not despair of the outlook for science 
in China. 

Some time since we alluded to the work done in China by an 
American female physician, Miss Dr. Howard. She has attended 
the mother of Li Hung Chang, the great Viceroy, and now we 
read she is treating the wife of the same high official, The fame 
of the lady doctor appears to have spread far and wide over 
North China, and she is-now flooded with applications for assist- 
ance and advice from the women of wealthy families, who would 
die rather than be treated bya foreign male physician. It looks 
as if the various countries of the East offered ‘an almost inex- 
haustible field for women possessing medical knowledge and 
skill. ; . 

THE Annual Report of the Glasgow Museum is as favourable 
as can be expected, considering the totally inadequate space 
allotted for the purpose in one of the wealthiest cities of the 
world. 

Pror. H. CARRINGTON Bouton has issued in a separate 
form his address on Chemical Literature, delivered before the 
American Association gt Montreal last year. 


For Baron Nordenskjéld’s coming expedition to Greenland a 
flying-machine is now being constructed in Gothenburg. The 
apparatus, a kind of flying or air-sailing machine, is the inven- 
tion of a Swedish engineer, Herr A. Montén, who is now con- 
structing the same at the expense of Dr. Oscar Dickson. 

On the night of April 3, frequent and violent shocks of earth- 
quake were felt at Pedara insSicily. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Leonine Monkey (AZacacus leoninus 6} from 
Arracan, presented by Mr. A. G. Henry ; a Mule Deer (Cervus 
macrotis $ ) from North America, presented. by Judge Ceton, 
C.M.Z.S.; a Common Squirrel (Sciurus vulgaris 2), British, 
presented by Miss A. M. Frost; a Common Pintatl (Dafila 
acuta 6), British, presented by Mr. Frank Seago ; a Grey-lag 
Goose (Anser ferus), British, presented by Mr. Vincent W. 
Corbett ; four Palmated Newts (Triton palmipes), British, pre- 
sented by Mr. J. E. Mehall; a Radiated Tortoise (Zesizdo 
radiata) from Madagascar, deposited; a Black Saki (Pithecia 
satanas 9), a White-bellied Parrot (Catca leucogastra) from the 
Amazons, a Talapoin Monkey (Cercopithecus talapoin å), four 
Harlequin Quails (Coturnix histrionwa 6 8% 9) from West 


Afnica,‘a Brazilian Blue Grosbeak (@uiraca cerulea), four Saffron, 


Finches (Sycalis flaveola § 8 6 ¢) from Brazil, purclfed. 


OUR ASTRONOMICAL COLUMN 
D'Arrest’s ComeT.—-On April 4 am, this comet was re- 
observed by Dr. Hartwig with the 26-inch refractor of the 








elements of M. Leveau of Paris. The observation is a notable 
one, having been made at the great interval of 285 days from 
the date of perihelion passage ; ng other comet of short period 
has been hitherto observed under such circumstances, indeed 
there is only one instance upon record where a comet has been 
observed further from perihelion passage, and this was in the case 
of the celebrated comet of 1811, which was in perihelion on Sept. 12 
in that year, and was followed by Wisniewsky till Aug. 17, 1812, 
or 309 days after its nearest approach to thesun. The great 
comet of 1861 was observed at Pulkowa 284 days after perihelion. 

The comet in question was discovered by the late Prof. 
D’Arrest at Leipsic on June 27, 1851, and was observed” at 
Berlin till October 6; its periodicity was pointed out by the 
same astronomer in the first week in August. MM. Oudemanns 
and Schulze specially occupied themselves with the investigation 
of its orbit in this year. At the next return in 1857 its position 
did not allow of observations in this hemisphere, but, it was 
observed at the Royal Observatory, Cape of Good Hope, on 
December 5, and followed until January 18, 1858. The ensuing 
perihelion passage took place at the end of February, 1864, but 
from the unfavourable track of the comet in the heavens no ob- 
servations were procured. During this revolution the comet had 
approached the planet Jupiter within about 0°36 of the earth’s 
mean distancé from the sun, and large perturbations: of the ele- 
ments were thereby produced; the nearest approach occurred in 
April, 1861. At the returns in 1870 and 1877 observations 


-sufficient for the correction of the elements were obtained; the 


later investigation of the comet's motion has been ably conducted 
by M. Leveau. 

In 1851 at perihelion zhe comet was distant from the earth’s 
orbit only o'162; at the present time this distance has been in- 
creased by perturbation to 0'316, There is a very close approach 
to the orbit of Jupiter, in heliocentric longitude 154°, or at an 
angular distance of about 165° before perihelion, In the orbit 
of 1870 the distance was 0°0845, in that of 1884 itis 0°1232 ; the 
presumption will therefore be that the attraction of this planet 
has fixed the comet in the system. i 

The following positions are calculated from M, Leveau’s pre~ 
dicted elements; the perihelion passage occurs 1884, January 
13 5765 G.M.T. :— ; 


At Greenwich Midnight 


R.A. Decl. Log. distance from 
h m s ONU Earth. Sun 
April 23, 13 38 I4 .. FII 13°7 ... 0'2951 ... 0°4649 
25, 5, 36 25 .. II 276 $ 
27) » 3437 =. II 408 .., 0°2927 .., 0°4609" 
29, » 32 50... It 53°2 
May I, 5, 31 3... I2 4°7 ., 0°2912,. 0'4569 
39 2918... 12 15°3 
5, s 27 35 .. 2 25° .., 0'2G06 .., 074528 
7+ s» 25 55.. 12 339 %3 
9, s» 24 IB.. +12°41°7 ... 0°2908 ... 0'4486 


THE SOLAR ECLIPSE IN MAY. —On May 7, on the eastern 
coast of Australia, the sun will rise in a sea-horizon about the 
time of greatest eclipse. Wath favourable weather the observa- 
tion will be a very interesting and unusual one, more particu- 
larly about Sydney, where the magnitude of the eclipse 1s 
greatest. It will be se2n from the maps in our ephemerides 
that totality does not recch Aystralia, butat Sydney the sun will 
rise at 6h. 38m., within a quarter of an hær after the middle of 
the phenomenon, when che magnitude will be 0'95. In Queens- 


land the magnitude diminisMes to 0°75, and the sun will be in 


the horizon at greatest phase. At the former place, therefore, 
a narrow crescent emerging from the sea-horizon will constitute 


apparent sunyise, è . à 





e 2 e n 
PHYSICS IN RUSSIA DURING THE LAST ® 
TEN YEARS! 


THE Russian Physical Society was founded only ten ‘years 

ago, and since its foundation it has become the centre of 
all researche», in phy-ics carriedton in Russia, which were 
limited before to a few dissertations written by Russian Pro- 
fessors of Physics in German Universities, and to a few memoirs 
communicated’ to the Academy of Stiences, At present the 


1 Historica® sketch of the work done by the Physical Society at the 
University of St. Petersburg during the last ten years by N. Hesehus in 


the Journal of the Russian Chemical and Physical Society, vol, xiv. 


Observatory of Strasburg, near the position indicated by the | tasc, 1x. 
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Society has 120 members, a capital of 1638/7, a library, and a 
physical laboratory, mostly of instruments piesented by M. 
Bazilevsky. Asto the sciefitific communications made to the 
Society, they are of great value, as will be seen from the following 
‘brief summary. 

The first rank among them belongs to the researches of Rrof. 
Mendeléeff, which are nearly all connected with his extensive 
work ‘on the elasticity of gases, these last leading him to a 
great number of collateral researches, and to the invention of 
new methods and instruments, Such are, for instance, his 
communications:—1, On a differential naphtha-barometer 1m- 
tended to show small changes of pressure. 2. On a levelling 
instrument, being a modification of the former, and easily 
-showing changes of level of one metre; it might be applied also 
to the measurement of the changes of density of air; an entire 
memoir was written by M, Mendeléeff fo describe this apparatus, 
which is susceptible of so many applications. 3. On a means of 
boilmg mercury in barometers, 4, On a new siphon-barometer, 
which 1s, so to say, a combination of two siphon barometers 
-connected together in their upper parts, one of the two tubes 
being capillary, and serving to exhaust the, air which may pene- 
trate Torricelli’s vacuum, and for filling the instrument with 
mercury. 5. On a mercury pump which eliminates the disad- 
vantages of friction, 6. On a very sensitive dffferential ther- 
‘mometer. 7. On a formula of expansion of mercury from 
‘temperature: the volume at a temperature Z being = 100,000 
+ 17°99 ¢ + o'ooaII2 7%, where 100,000 represents the 
volume at zero, 8, On the coefficient of expansion of air; the 
experiments were made with great accuracy, and the volumes 
measured by the weight of mercury; the coefficient was found to 
be a = 0'0036843. 9. On the temperature of the upper strata 
of the atmosphere; according to the measurements of Mr. 
Glaisher, Prof, Mendeléeff found that the increase of tempera- 


“ture (z) is equal to the increase of pressure (Æ) ; that is, i= 
t- C 


Const, or t= C+A . Taking, then, into account the 





influence of moisture, Prof, Mendeléeff deduced, from the laws 
of the mechanical theory of heat, a formula which better agrees 
with obsei vations than the formula of Poisson, deduced'for dry 
air, An accurate knowledge of the law of changes of tempera- 
ture in the upper parts of the atmosphere having an immense 
importance for meteorology, astronomy, and cosmography, Prof. 
Mendeléeff elaborated a thorough scheme of aerostatic observa- 
‘tions in Russia, 10, On a general formula for gases; instead 
ef the well-known formule of Clapeyron, he proposes the fol- 
lowing, which embodies the laws of Mariott, Gay-Lussac, and 
Avogadro =A PV = KM (C+ T), where AZ is the weight of 
the gas in lalogrammes, and 4 — its molecular weight, the 
atomic weight of hydregen.being taken as unity ; A’ is a constant 
for all gases, whilst the Æ of Clapeyron varies with the nature 
and mass of the gas. 11. On the compressibility of air under 
pressures less than that of the atmosphere ; the chief results for 
pressures from 650 millimetres to 0'5 millimetre are: the law of 
Marriott not only 1s not true for low pressures, but the disagree- 
ment increases as the pressure decreases; the produce PV 
‘(pressure multiplied by the volume), at pressures from 0°5 to 
650 millimetres, ¢creases for the air approimately from 100 to 
150, instead of decreasing, as resulted from Regnault’s measure- 
ments under higher pressures. {his result was so unexpected 
and so contrary tæ current -opinion that the measurements 
were repeated many times and by different methods, but 
the iesult was always the same® So it must be inferred 
(to use Prof. Mendeléeff’s own words) “that as the rare- 
faction of gases goes on, a maximum volume, or hmit 
volume, is reached, like the mmimum or limit vqlume reached 
at compression ; therefore it canrot be said that a gas, when 
rarefied, merges itto luminous ether, and thaf*the atmosphere of 
e earth has no limits.” The rarefied gas becomes, so to speak, 
like a solid body, 1f the pressure on a solid is diminished its 
- volume increases, but at a pressure equal to zero it still attains 
a limit volame, There are many other communications of less 
importance which were made also by Prof. Mendeléeff. 

e Some communications by® M. Kraevich were also connected 
with the same subject. He made investigations into the degree 
of rarefaction reached y®mercury-pumps ; into the lyminous 
phenomena in Geissler tubes ; into the disseciation of sulphuric 
acid and glycerine in vacuum, and so on. A specifi interest is 
attached to his preliminary experiments on rarefied air by a newe 
method, which experiments lead to the conclusion that ‘‘ after a 
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certain limit of rarefaction the elasticity decreases much more 
rapidly than the density, and at a very great degree of rarefaction 
the air loses its elast&city.” These experiments would thus con- 
firm the*researches of Prof. Mendeléeffi—M. Kraevich has 
described an improved barometrograph, a portable barometer, 
and a mercury-pump of his own invention. 

Several improvements Of*the barometer were proposed, too, 
by MM. Shpakovsky, Gukovgly, Reinbot, and others. M. 
Lachinoff has proposed a mea: pare without cocks, To 
the same department telong also the researches by M, Rykacheff 
into the resistance of the aif; by M. Eleneff, on the’ coefficients 
of compressibility of several hydrocarbons ; by M. Sreznevsky, 
on the evaporation of wates-glutions of the chlorate of zinc ; 
and by M. Schiff, on the cogipression of indiarubber “cylinders. 

In mechanics and mechanical physics M. Hesellus notices the 
works, by M. Bobyleff, on the weighing methods of Borda and 
Gauss; on the length of the s€tonds-pendulum at Kharkoff, by 
M. Osiroff, and several other communications by MM. Bobyledi, 
Schiller, Lapunoff, and Gagarin, 

Calorific phenomena were the subject of many communica- 
tions, we notice these: On the cglibration of thermometers, by 
MM. Mendeléeff and Lermontoff; on the expansion of mercury 
and gases, by M. Mendeléeff; a formula of expansion of mer- 
cury and water, by M. Rosenberg; on the expansion of india- 
rubber, by M. Lebedeff; on a new method of determining the 
caloric ecnductibility of bodies by heating them at one end, by 
Prof. Petiushevsky ; and several communications on the critical 
temperatme, by MM. Avenatius, Joul§ and Strauss. ; 

The communications on optics were numerous, and we notice 
among them the descriptions of an optical micrometer based on 
Newton’s rings; and of a spectrophotometer, by Prof. Petru- 
shevsky ; the very interesting researches of M. Ewald on the 
phenomena of vision ; the researches into the chemical action of 
light, by M. Lermontoff, who has tried to prove that light pro- 
duces a dissociation of molecules and a new distribution of atoms 
whose return to their former distribution produces the pheno- 
wena of phosphorescence ; several communications dealing with 
reflexion in mirrors; several papers on spechum analysis ; and 
researches dealing with photography. © 

The commumcations on electricity were as numerous as all the 
others taken together, the chief of them bemg: On the distribu- 
tion of electricity on spheres under different conditions, and two 
other papers on electrostatics, of less importance, by M. Boby- 
leff ; on the magnetisation cf fine steel cylinders, by M. Khivol- 
son, who has proposed a theory of residual magnetism, 
explaining these phenomena by the influence of molecules of 
carbon, which prevent to some extent thgrotation of the mole- 
cules of iron; researches by M. Van der Flith on the mechanism 
of the interior and exterior phenomena of the current, which 
are explained by the molecular rotation in the circuit and by the 
breaking of equilibrium ın the surrounding ether ; the papers on 
thermoelectricity by Prof, Petrushevsky and M, Borgman, and 
several other “papers by M. Borgman, Prof. Lenz, and Prof. 
Umoff; the microscopical researches into the crystaffisation of 
the metal of electrodes, by M. Shidlovsky ; and many others 
which it would be impossible to enflmeate in this note. It will 
be sufficient to mention that the number of proposed electrical 
apparatus, as well as of papers on electro-technics, was very 
great, and some of them were of great value. 

Cosmical physics was represented by most valuable papers on 
the.fesisting medium in space, by M. Asten ; on the transits of 
Venus and Mercury, on variable and double stars, and on the 
p@rallax of refraction, by M.* Glasenap; on the tails of the 
comets 6 and c, 1881, by Prof. Bredikhin ; and by several in- 
teresting ccmmunications of MM. Woeikoff, Mendeldéeff, Ry ka- 
cheff, Schwedoff, and many others. 


w 


SOCIETIES AND ACADEMIES 
LONDON œ 
Royal Society, March 1.—‘‘ Contributions to the Chemistry 
of Storage Batteries,” by E. Frankland, D.C.L., F.R.S. 

a 1I. Chemical Reactions—The chemical changes occurring 
during thé charging and discharging of storage batteries have 
been the subject cf con:jderable difference of opinion amongst 
chemists and physicists. Some writers believe that much of the 
storage effect depends upon the occlusion of oxygen and hydrogen 
gases by the positive and negative plates or by theactive material 
thereon ; some contend that lead sulphate plays an important 
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part; whilst others assert shat no chemical change of this sulphate 
occurs either in the charging or discharging of the plates. 

To test the first of these opinions, I made fwo plates of strips 
of thin lead twisted into corkscrew form, and af er filing the 
gutter of the screw with minium, so as to form a cylinder that 
could be afte: wards introduced intoa piece of combusts 2n-tubing, 
these plates were inmersed in dilute stlphuric acid and charged 
by the dynamo-current iu the usual manner. The charging was 
continued until the whole of the ium on the + and ~ plates 
respectively was converted into lead peroxide and spongy lead, 
and until gås bubbles streamed from the pores of the two 
cyliaders. . p 

After removal from the acid the plates were superficially dried 
by filter-papêr, and immediately introduged into separate pieces 
of combustion-tubing previously drawn out at one end, sv as to 
form gas delivery tubes. The wide ends of these tues were 
then sealed before the blowpipe, fare being taken not to allow 
thedieat to reach the inclosed cylinders. The tube containing 
the cylinder of reduced lead was now gradually heated until the 
lead melted, the drawn-out end of the tube meanwhile dipping 
into a pneumatic trough. The gas expelled ffom the tube con- 
sisted almost exclusivély of the expanded air of the tube and 
contained mere traces of hydrogen, 

The tube containing the cylinder of ‘lead peroxide was simi- 
larly treated, except that the heat was not carried high enough 
to decompose the peroxide. Mere traces, 1f any, of occluded 
oxygen were evolved. 

These results justify the @onclusion that occluded gases play 
practically no part in the phenomena of the storage cell. 

With regard te the function of lead sulphate in storage bat- 
teries, I have observed that during the so-called ‘‘ formation” 
of a storage cell a véry large amount of sulphuric acid dis- 
appears from the liquid contents of the cell: indeed, sometimes 
the whole of it is withdrawn, The acid so removed must be 
employed in the formation of insoluble lead sulphate upon the 
plates which, in fact, soon become coated with a white deposit 
of the salt, formed equally upon both positive and negative sur- 
faces. This visible deposit is, however, very superficial, and 
does not account for more than a very small fraction of the acid 
which actually disappears from solution, The great bulk of the 
lead sulphate cannot be discovered by the eye, owing to its 
admixture with chocola'e-coloured lead peroxide. 

Unless the coated plates have been previously immersed for 
several days in Gilute Sulphuric acid, this disappeaiance of acid 
during thew ‘‘ formation” continues for ten or twelve days. At 
length, however, as the charging goes on the strength of the 
acid ceases to diminish agd soon afterward» begins to augment. 
The increase continues until the maximum charge has been 
reached and abundance of oxygen and hydrogen gases begin to 
be discharged from the plates; that is to say, until the current 
is occupied exclusively, or nearly so, in the electrolysis of hexa- 
basic sulphmic acid: expressed by Burgoin in the following 
equation = 


Eliminated on Eliminated on 


+ plate. plate -~ 
SOH = SO, + 30 + Hy. 
Sulphuric acid Sulphuric one 
anhydride. 


OF course the sulphuric anhydride immediately combines with 

water and regenerates hexabisic sulphuric acid :— 
SO; + 30H, = SOgH,. ` 

On discharging the cell the specjfic gravity of the acid con-ẹ 
tinually decreases until the discharge 1s finished, when it is 
found to have sunk to about the same point from which it began 
to increase during the charging. Hence it is evident that during 
the discharge the lead sulphate, which was continuously decom- 
posed in charging, was continously reformed in discharging. 

The chief if not the only chemical changes occurring during 
the charging of a storage battery, therefore, appear to be the 
following :— 

ist, The electrolysis of Mexabasic sulphuric acid according to 
the equation already given. 

and, The reconversion of sulphuric anhydeide into sulphuric 
acid. ° 

3rd, The chemical action on the coating of the + plate. 

SO,Pb + O+30H, = PbO, + SO,H,. 
Lead sulphate. Lead peroxide exabasic 
g . sulphuric acid 

4th, The chemical ‘action Fon the coating of the negative 

plate :— 





SO,Pb + H,+20H, = Pb + .SO,H,. 
. Lead sulphate. ‘ei Hexabasıc 
sulphuric acid. 


IF I have comectly described these changes, the initial action 
in the charging of a storage cell is the electrolysis of hexabasic 
sulphuric acid, each molecule of which throws upon the positive 
plate three atoms of oxygen, and upon the negative plafe six 
atoms or three molecules of hydrogen. Each atom of oxygen 
decomposes one molecule of lead sul sha‘e on the positive plate, 
producing one molecule of lead peroxide, and one of sulphuric 
anhydride, the latter instartly uniting with three molecules of 
water to form hexabasic sulphuric acid. 

The following are the chemical changes which I conceive to 
occur during the discharge of a storage cell :— 

ist. The ‘electrolysis of hexabasic sulphuric acid as in 
charging. 

gad. The reconversion of sulphuric anhydride into hexabasic 
sulphuric acid as already described, 

3rd. The chemical action upon the coating of what was before 
the positive plate or eleccrode, but which now bezom2s the 
negative plate of the cefl, that i, to say, the plate from which the 
positive current issues to the external circuit :— 


PbO, + Hy PbO + 


Lead peroxide. Lead oxide. 


OH, 
Water. 


The lead oxide thus formed is i nmediately converted into lead. 
sulphate :— 
PbO + SOgH, = SOyPb + 30H,, 


4th. The chemical action upon the coating of what has now 
become the positive plate of the cell :— 


Pb + O + SOgH, = SO,Pb + 30H,, 


Thus in discharging, as -n charging, a storage cell, the initial 
action 1s the electrolysis of aexabasic sulphuric acid, The oxygen 
eliminated on the positive plate reconverts the reduced metal of 
that plate into lead oxide, whilst the hydrogen transforms the 
lead peroxide on the negative plate into the same oxide, which 
in both cases is immediately converted into lead sulphate by the 
surrounding sulphuric acic, thus restoring both plates to their 
original condition before the charging began. 

The reai ‘‘ formation” of the cell consists, I conceive, in the 
more or less thorough decomposition of those portions of the 
lead suiphate which are comparatively remote from the conduct- 
ing metallic nucleus of the plate, 
very low conductivity, whilst lead peroxide, and especially 
spongy lead, offers comparatively little resistance to the current, 
which is thus enabled to bring the outlying portions of the 
coating under its influence. It may be objected that, during the 
discharge, the work of formation would be undone; but 
probably, in the ordinary use of a storage battery, the discharze 
is never completed, Thus I have found that, ma small cell contain- 
ing two plates 6” x 2”, short circuiting with a thick copper wire for 
twelve hours was far from producing complete discharge, for on 
bieaking this short circuit the cell zzstandly rang violently an 
electric bell with which it was previously connected, In ordinary 
discharges of ‘‘formad” aells, therefore, the leat sulphate on 
the positive and negative plates still remams mixed with 
sufficient lead oxide and spongy lead respectively to give it a 
higher conducting power than the sulphate afne possesses. 

2. Chemical Estimation of the Charge in a Storage Cell.—No 
method has hitherto been knewn by which the charge in a 
storage cell could be ascertained without discharging the cell ; 
but the results of the foregoing experiments indicate a very 
simple means of ascertaining the amount pf stored energy without 
any interference with the charge itself. The specific gravity 
and consequent strength of the dilute sulphuric acd of q ‘‘ formed” 
cell being known in its uncharged and also ın its fully charged 
condition, it is only necessary to take the specific gravity of the 
acid at any time in order to ascertain the proportion of its full 
charge which the cell contains at that momeut; and if the duty 
of the cell is known, the amount of energy stored will also be 
ghereby indicated, In the case of the cell with which I have, 
experimented, containing about seven quarts of dilute sulphuric 
acid, each increase of ʻoz5 in the specakg gravity of the dilute 
acid meaifs a storage af energy equal to 20 amperes of current 
for one hour, &btainable on discharge. 

I hope shortly to be able to express, in terms of current from 
tie cell, the definite relation between the amount of energy 
stored and the weizht of sulphuric acid liberated, 
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Chemical Society, March 30.—Anniersary Meeting,—-Dr. 
Gilbert, president, in the chair—The President presented his 
annual report, in which he fives a review of the progress of the 
Society from the commencement of its existence in 1841 up to 
the present time. 
income of about 3000/. During the past year 7o papersehave 
been gead, and a discourse delivered by Prof. Dewar. Grants 
in aid of research have been made of 2207. 1775 copies of the 
Journal were printed during the past year. The hbrary con- 
tains 6800 volumes, and a new catalogue will shortly be issued 
to the Fellows, In his address the President gives a most in- 
teresting révemd of the arrangements for chemical education and 
research on the American Continent, After the usual votes of 
thanks the following Officers, &c., were balloted for and declared 
duly elected :—-President, W. H. Perkin, Ph. D., F.R.S. Vice- 
presidents: F. A. Abel, Warren De*La Rue, E. Frankland, J. 
H. Gilbert, J. H. Gladstone, A. W. Hofmann, W. Odlng, 
Lyon Playfair, H. E. Roscoe, A. W. Williamson, A. Cram 
Brown, P. Griess, G, D. Liveing, J. E. Reynolds, E. Schunck, 
A. Voelcker, Secretaries: H. E. Armstrong, J. Millar Thom- 
son, Foreign Secretary, Hugo Mulle, Treasurer, W. J. 
Russell. Council: E. Atkinson, Cap. Abney, H. T, Brown, 
W., R, E. Hodgkinson, D. Howard, F, R, Japp, H. McLeod, 

G. H. Makins, R. Meldola, E. J. Mills, C.*O’Sullivan, C. 

Schorlemmer. ' 

Meteorological Society, March 21.—Mr. J. K. Laughton, 

F.R.G.S., president, in the chair.—The following gentlemen 

were elected Féllows of the Society: viz. Mr. G. T. Hawley, 

Dr, C. W. Siemens, F.R.S. Mr. C. Walford, F.S.S., and 

Col. H. G, Young. Dr. W. Koppen was elected an Honorary 

Member, The paper read was notes on a march to the hills of 

Beloochistan, in North-West India, in the months of May to 

August, 1859, with remarks on the simoom and on dust 

storms, by Dr. H. Cook, F.R.G.S., F.M.S, These months 

may be considered as the summer of the hill-country of Beloo- 
chistan, though the natives expect the weather to change soon 
after the fall of rain, which takes place about the end of July 
and beginning of August Compared with that of the plains, 
the climate is delightful. -The actual heat is greater than in 

England, especially the intensity of the sun’s rays, but the weather 

is less variable. Fruits and crops, as arule, ripen earlier, and 

are not exposed to the vicissitudes of the English climate. The 
atmosphere is clear and pure, the air dry and bracing, Dr. 

Cook describes different kinds of dust-storms, and considers that 

they are due to an excess of atmospheric electricity, With 
“regard to the simoom, which occurs usually during the hot 

months of June and July, it is sudden in its attack, and is some- 
times preceded by a cold current of air. It takes place at 
night, as well as by day, its course being straight and defined, 
and it burns up or destroys the vitality of animals and vegetable 
existence. Itis attended by a well marked sulphurous o'our, 
and is described as being like the blast of a furnace, and the 
current of air in which it passes is evidently greatly heated, Dr. 
Cook believes it to be a very concentrated form of ozone, gene- 
rated in the atmosphere by some intensely marked electrical 
condition. —After the reading of this paper the Fellows in- 
spected the exhibition of meteorological instruments for tra- 
vellers, and of such new instrument#as had been constructed 
since the last exhibition. In addition to the ordinary instru- 
ments designed for, travellers, «yiz. barometers, thermometers, 

hypsometrical apparatus, compasses, artificial horizons, &c., 

some very inferesting historical instruments used by celebrated 

travellers and explorers were exhWited, including those used by 

Dr. Livingstone in his last journey; by Commander Cameron 

during his journey across Africa; by Sir J. C. Ross in his 


e Antarctic Expedition ; by Sir E, Sabine, in hig Arctic voyage, 


C, 


e Zoologital Society, March 20.—Prof. W. H., Flower, 


F.R.S., president, in the chair.—Mr. Sclater called attention to 
the fact that a living specimen of Macropus erubescens (a species 
originally described from a single specimen living in the Society’s 
Gardens) was in the Gardens of the Zoological and Acclimatisa- 
tion Society of Melbournets—Mr. Sclater laid before the meeting 


“a set of the sheets of a new List of British Birds which hade 


been prepared by a Conynittee of the ‘‘ British Ornithologists’ 
Union,” and would sortly be published, and explained the 
principles upon which it had been constfucted.—,Prof. Huxley 
read a paper on the oviduct of the Common Smelt (Osmerus 
eperlanus), and took occasion to remark on the relations of tle 
Teleostean with the Ganoid fishes. Prof. Huxley came to the 
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conclusion that the proposal to sepąrate the Elasmobranchs, 
Ganoids, and Dipnoans into a group apart from and equivalent 
to the Teleosteans was inconsistent with the plainest anatomical 
relationse of these fishes.—Mr. G. A. Boulenger read a paper 
containing the description of a new species of Batrachian of the 
genus Bufo obtained at Yokohama, Japan, during the expedition 
of H.M.S. Challenger, “Rhe author proposed to describe it as 
Bufo formosus,—A communiegtjon was read fiom Mr. W. N. 
Parker containing some notes a the respiratory organs of Rhee 
macrorhyncha, and comparing these organs with those of the 
Apteryx and Duck. ° . 


Royal Horticultural Society, «March 2y.—Sir J. D. 
Hooker, K.C.S.1, in the® chair.—Selerotia of Peronospora 
infestans : Mr. W. G. Smith called attention to the fact that the 
so-called ‘‘sclerotia,” described in a paper by Mr. A. Stephen 
Wilson, read at the last meegjng, were observed and figuced 
by .Von Martius so long ago af in 1842 (“Die Kartoffel 
Epidermie”) as Protomyces and by Berkeley ag Tubercfhia 
in his paper on the Potato Murrain, in the first volume 
of the Hort. Soc, Fournal, 1846. They were subsequently 
figured by Broonfe jn 1875, an@ by Prof, Buckman. Mr. G. 
Murray said that from his examination they often seemed to - 
consist of the discoloured and disorganised contents of the cells, 
which they completely filled, though in Martiws’s drawing two 
or three were in one cell; Dr. Masters, however, noticed that 
they are often outside the cells and of an angular character, as if 
they had not assumed the form of the interior of a cell. The 
question was raised whether they might not have been expressed 
by the covering glass. Martius figured them with conidiferous 
threads proceeding apparently in abundance from them. Further 
investigation of their true nature was~¢hought desirable, — 
Abutilon and Hibiscus ‘*bigener” : Dr. Masters described a very 
dark-flowered Abutilon which was said to be due to an original 
cross between X. Rosa-sinensis and A. striatum. The original 
plant was a dark-flowered seedling which was fertilised by Mr. 
George of Putney for two or three generations with the pollen 
of the Hibiscus, and though the character of the flower is that of 
an Abutilon, it has the truncated column and foliage of the 
Hibiscus, thus showing distinctly intermediate characters, In 
one plant the leaves were marked with a dark crimson spot. 
Hence it appears to be a true bigener, or cross between two dis- 
tinct genera.—Juy-leaved Pelargonium Cross: Mr. George sent 
some foliage of a cross between the ivy-Jeaved.and a rough- 
leaved Pelargonium, Several showed a reversion to the peltate 
type, some assuming a funnel-shape or other irregular form, 
thus betraying its origin from P., peltatum, —Orange-trees attacked 
by Mytilaspis citricola, one of the Cotcide: Mr. Maclachlan 
exhibited leaves and branches of oranges much injured by 
this insect from the Bahamas, He read a communication 
by Messrs. Dunlop and Roker communicated by the Governor 
to the British Government, requesting information, The in- 
sect was therein named Aspidites Gloverii He made some 
remarks on the method of attack of the insect, gnd sugges- 
tions as to remedies to suppress it, such as washes and 
syringing with petroleum and the use of whale-oil soap.— 
Solanum species: Sir J. D. Hooker read a communication from 
Mr, Lemmon, of Oakland, California, upon the discovery of three 
‘species or varieties of Solanum bearing tubers, from the border- 
land of Arizona and Mexico :—-'* We found them first,” writes 
thg author, ‘‘on the cool northern slopes of the high peaks [of 
tte Huachuca range]; then afterwards, where least expected, 
| aa the few rudely cultivated gardens of the lower foot- 

ills. One kind is called $, Yamesii, Tor., in the “Survey 
of the Mexican Boundary.” This has white flowers and 
tubers. Another. was S, Fendleri, Gr. Tt has smaller purple 
flowers and flesh-coloured tubers. This Dr. Gray lately con- 
cludes to be but a variety of theapld Peruvian potato, and he 
calls it S. tuberosum, var. boreale. ‘The third form or species 
found at 10,000 feet altitude has mostly single orbicular leaves, 
one or two berries only to the umbel, and small pink tubers on 
long stolons, growing in loose leaf-m@uld of the cool, northern 
forested slopes. .~. . I have great faith in the successful raising 
of one of these species (or varieties) to a useful size, for the fol- 
lowing rgasons:—1. While the S. txderasum, var. boreale, bears 
Jong stolons and but a few tubers, the other kind, S. Yamesit, 
makes many short stolons terminated by four to eight large, round 
white tuberg 2. While the first kind has been partially tried and 
then given up, the fatter species is known to have become 
enlarged to the size of domestic hens’ eggs during the accidental 
cultivation of three years in the embanking of a rude fish-pond.” 
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Royal Society, March 19.—Prof. Maclagan, vice-president, 
in the chair,-Mr. Sang read a paper on fhe impossibility of 
inverted images in the air, in which he discussed the cgnditions 
as to density necessary for such, an effect, concluding that these 
atmospheric conditions were co unstable as to make it physically 
impossible far clear imagés to be formed. The famous observa- 
tion by Vince of the erect and inverted images high up in air 
was, he maintained, simply the ‘c¥ge of a vessel and its reflection 
in the sea, which was so calm as -to be indistinguishable from 
the sky—theyzfparenc horizon being the margin of a ruffled por- 
tion of the surface between the true horizon and the observer. — 
Prof, Tait communicated @ note on the thermoelectric positions 
of pure rhodium and iridium, speq@imens of which had been 
supplied him ky Messrs. Johnson an Matthey. The lines of 
these metals on the thermoelectric.diagram were found to be 
parallel to the lead line, that isẹ according to Le Roux, the 
Thomson effect is #/in them? Un fortunately the lines are too close 
to Be of any*practical use as a thermoelectric thermometer.—Dr. 
Christison gave the results of the observations on the growth of 
wood in deciduous and evergreen trees, which had been begun 

- by the late Sir Robert, Chiistisom in 1878, and*continued by him- 
self since Sir Robert’s death. It appeared that the evergreen 
trees began their rapid growth much earlier in the year than the 
deciduous trees, and stopped sooner, Hence the reason why the 
variations in growth in successive years did not follow the same 
law in these two classes—an early winter affecting the deciduous 
trees, a late winter the evergreen. The effect of wet seasons 
was also indicated, the deciduous trees being apparently more 
influenced,-Mr. Buchan read a paper on the variation of tem- 
perature with Sunspots. The comparison was not a direct 
one, but was. based, upon the well-known phenomenon of 
the diurnal barometric oscillation viewed in relation to the 
amount of water vapour in the air. From the observa- 
tions of the Challenger Expedition, Mr. Buchan had con- 
cluded that this diurnal variation over the open sea was not 
the result of changes of surface temperature (for these were very 
small), but was to be referred to the direct heating effect of the 
sun upon the air, or more strictly upon the water vapour in the 
air. This view was supported by the fact that over the sea the 
diurnal variation of pressure was greatest where most vapour 
was; whereas the contrary held over the land, the temperature 
of which varied greatly during the day, and the more so when 
the air above yas drier, as more heat then reached the earth, In 
other words, the increase of moisture in the air increases the 

barometric oscillation over the sea and diminishes it over the 
land ; and hence it seemed probable that the discussion of these 
daily oscillations in sun«pot cycles might lead to some definite 
result. The long-continued observations at Calcutta, Madras, 
and Bombay were combined in this way, and yielded a remark- 
able result—-there being a well-marked maximum of barometric 
diurnal oscillation half way between the minimum and maximum 
sun-spot years, and a minimum half way between the maximum 
and minimym years. The averages were taken for the five dry 
winter months, and the effects were explained as due to the accu- 
mulated water vapour in the upper southerly winds that exist 
over India during these months, When the rainfall on the 
southern slopes of the Himalayas was similarly treated—which 
rainfall is of course due to the arresting of these upper moist 
currents—-the analogous fact was brought out, viz. minimum 
rainfall at times of maximum barometric oscillation and ce 
vers. 


DUBLIN + e 


Experimental Science Association, March 13.—On 
Ayrton and Perry’s voltmeter, by Prof. Fitzgerald.—On an 
experiment on the resonance of flames, by H. Maxwell. A 
vibrating tuning fork when held in a gas or candle flame, 
or in the heated current of ## above, was shown to have its note 
greatly strengthened.’ A current of unignited gas produced no 
perceptible strengthening of the note.—A thermal galvanoscope, 
by C. D. Wray. A mghod of showing to an audience the 
expansion of a wire under the heating influence of a current of 
electricity,.-On a thermometer that can be read by telegraph, by 
J. Joly. An arrangement whereby the level of the mercury in a 
thermometer can be read by reckoning the number of* contacts 
made with a battery in the home station. Suitable mechanism 
on the thermometer causes a wire to advafice down the open tube 
of the thermometer, by a known minute distante, at each 
passage of the current. On reaching thè mercury, a current 
passes to a galvanometer in the home station, 





SYDNEY ` 


Linnean Society of New South Wales, January 31.— 
C. S. Wilkinson, F.G.S., president #in the chair.—The follow- 
ing papers were read :—-On a new form of mullet from New 
Guinea, by Wifliam Macleay,-F.L.S., &c. This is a descrip- 
tion pf a very remarkable freshwater fish from the interior of 
New Guinea, allied to Migil, but constituting a new genus to 
which the author gives the name of Zschrichthys.—By J. J. 
Fletcher, M.A., B.Sc. Tae second part of his paper upon the 
anatomy of the urogenital organs in females of certam species of 
Kangaroos.—-On remains o? an extinct Marsupial, by Chas. W. 
De Vis, B.A, This is a very careful description of a number of 
bones found together and evidently of the same individual, by 
Mr. Henry Tryon, in Gowrie Creek, Darling Downs. The 
bones and teeth point to some bilophodont form, showing affinity 
with Afacropus and Palorckestes on the one hand, and with Noto- 
therium and Diprotodon oa the other.—Contributions to the 
ornithology of New Guinea, by E. P. Ramsay, F.L.S., &e. 
This‘contained 2 complete “ist of the bird. recently brought by 
Mr, Goldie and others from the south-east part of the island.— 
On a new species of Tree Kangaroo from New Guinea, by the 
same author, This differs from Dendrolagus venustus in some 

articulars, and is named after the Marquis Doria, A new Rat 
UHapalotis Papwanus) was also described.—On some habits of 
Pelopeus letus and a spzcies of Larrada, by Mr. H. R, 
Whittell—Mr, Whittell ao read a short paper on the voracity 
of a species of Heterostonaa. Yle had observed one of these 
centipedes in the act of eating a live lizard. The aggressor, 
evidently finding his vict:m too powerful for his unassisted. 
strength, had ingeniously taken a double turn with the posterior 
portion of his body around a small stem which was found con- 
veniently at hand, and so was enabled to continue his meal with- 
out interruption. . 


BERLIN 


Physical Society, March 2.—Prof, Kirchhoff in the chair, 
—Dr. König reported on two optico-physiological researches, 
which he had carried out in consequence of his optical studies 
with the leucoscope. In the first he has, with the aid of a 
special apparatus, examined a number of colour-blind persons as 
to the position in the spectram of their so-called ‘‘neutral’’ point. 
According to the Young-Helmholtz theory, it is known, there are 
three primary colours (red, green, and violet), each of which 
produces its special colour-sensation, while all combined give 
the impression of white. “The sensibility for the three primary 
colours is so distributed over the spectrum that their curves in 
great~part coincide on the abscissa of wave-lengths, and there-* 
fore mixed colowr-sensations occur everywhere, while the maxima 
of the separate curves occur at the places of brightest red, green, - 
and violet 1espectively, <n the case of the colour-blind one 
curve is wanting, and the two remaining ones have therefore a 
point of section where their ordinates are the same. Hence the 
eye must at this part have zhe impression of white or grey, For 
finding this neutral point in the spectrum, an apparatus served, 
in which the telescope of & spectroscope was so arranged with 
regard to the non-refringert angle of the prism that the spectrum 
took up only half of the field of vision, while the other half was 
occupied with the image o? the white-painted ground-surface of 
the prism. Instead of theeyepiece there was another slit in the 
telescope, in which one saw only a small section of the spectrum ; 
by micrometric displacement of the collimgtor of the spectral 
apparatus any part of the spectrum could sbe brought on the 
sht, Now at a particular part of the spectrum the colour-blind 
person saw both halves of th® field of vision white, while the 


. person with normal visicn saw the part of the spectrum in 


question in its normal colour, and so could determine the wave- 
length at which the neutral point of the colour-blind person 
occurred. Changes of light-intensity displaced the neutral 
point; hence in comparative measurements cafe must be taken 
to have the same intensitrin the source of light. Such mea- 
surements were made by Dr. Konig with great precision on 
nine colour-blind persons, and it appeared that the neutral points 
are situated between abort 491 and §00 millionths of a milli- 
metre, and (what is of special interest theoretically) that the 


emean values of the separaze observations with different colour- 


| 


blind persons were not equal, but varied in a pretty regular 
series between the two terminal val@ws. According to the 
common “view that colour-blindness depends on the disappear- 
ance of one®of the normal three curves of colour-percep- 
tion, the position of the neutral point as point of section of 
the two curvés present must be always the same, and for the 


® 
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.red and the green blind must be at two quite determinate points 
of the spectrum. As the experiments have yielded a different 
«result in persons, two of whom were red-blind, and seven green- 
blind, Dr. König believes that the essence of colour-blindness 
consists not in the absence of one curve, but in the displacement 
-of two curves on one another, which may be more or less com- 
plete, and so prcduces the different degrees of colour-blindness 
o? served, _ In the second investigation Dr. Konig sought to 
determine: the two remarkable points of section of the three 
-curves that occur, according to the Young-Helmholtz theory, in 
normal colour-perception. From the researches of Prof. von 
Helmholtz on the wave-lengths of the complementary colours, 
and from those of Clerk Maxwell on colour-mixtures, appear 
values for these points of section which agree pretty well. The 
same values, approximately, are reached by the researches of 
several ophthalmologists on’ the places of quickest change of 
-colour in the spectrum. Dr, Kénig tried to determine the first 
section point by making the violet curve disappear through the 
taking of santonin, and when he had thus made himself tempo- 
.rarily violet-blind, he determined his neutral poift, the point of 
Section of the red and the green curve. All these determina- 
tions and theoretical considerations led toepretty much the same 
-values for the points of section, and tlte first point is situated 
not, asis often supposed, in the yellow, but in the blue, between 
the Fraunhofer lines E and 4,, and nearer the latter. 





Paris 


Academy of Sciences, March 26.—M. Blanchard in the 
-chair.—The following? papers were read:—On an objection 
of M, Tacchini relative to the theory of the sun in the Memorie 
dei Spetiroscopisti Italiani, by M. Faye. Having observed the 
eruptions accompanying a spot to be intermittent and of brief 
-duration, M. Tacchini thinks this fact against the theory of the 
spots being due to cyclonic movements. M. Faye says this is as 
if, on seeing the water-jet of a force-pump go down, one main- 
tained that the pump did not exist.—Contribution to the study 
-of stamping and of the ‘‘prows” it produces, by M, Tresca,— 
On the motion and deformation of a liquid bubble which rises 
in a liquid mass of greater density, by M. Resal.—Note on the 
„preparation of oxide of cerium, by M, Debray.—On the 1eading 
of a report by M, d’Abbadie on his transit expedition to the 
island of Haiti, the president expressed the felicitations of the 
Academy (concern had been felt on account of the prevalence of 
yellow fever).—-Addition to preceding communications on con- 
‘tinuous periodic fractions, by M. de Jonquiéres.— Character by 
gvhich one may perceive if the operation indicated by 


mtua Vu 4 /wi, or by ayati vVuwt 


may be effected under the form a Vox BN wi, m designating a 
“positive whole number, v and w positive rational numbers, and 
-a and 4, a and 8 any rational numbers ; method of effecting this 
operation, by M. Weichold.—-On a spectroscope with inclined 
slit, by M. Garbe. He described to the French Physical Society 
on March 2 an arrangement similar to M. Thollon’s.—Observa- 
tion on the figures of consumption of zine given by M. G. 
“Trouvé for his bichromate of potash batteries, by M, Regnier. 
He points out a difference between the effective and the theo- 
‘retical expenditure.— Heat of formation of, glycolates, by M. de 
Forcrand.—Action of sulphur on oxides, “by MM. Filhol and 
Sulphur acts on alkalies in the dissolved state less 
and less easily the greater the difution.—On the action of dif- 
ferent varieties of silica on lime water, by M. Landrin. Hy- 
-draulic silica, gelatinous silica, ayl soluble silica absorb lime 
water more or less rapidly, but in all cases the absorption finally 
varies, for one equivalent of silica, between the limits 36 and 
38. The formula 3SiO,,4CaO, requiring for 30 of silica 37°3 of 
° lime, thus fairly expresses the limit towards which those pheno- 
mena tend.-On the hydrate type of neutral gulphate of alumina, 
“by M, Margiierite-Delacharlonny.—On the production of brom- 
ised apatites and Wagnerites, by M. Ditte——Researches on 
-erystalline phosphates, by MM. Hautefeuille and Margottet.—On 
various effects of air on beer yeast, by M. Cochin. Itis only some 
time after the glucdre solution has penetrated, by endosmose, the 
‘membranous envelope of tHe yeast cells, that fermentation com- 
‘Mences, Sometimes (yeast adrated) the sugary liquid simply 
penetrates into the yeastgthe proportion of sugar outside con- 
tinuing undiminished ; Sometimes (yeast deprived of air} the 
sugar is absorbed in larger quantity by the yeast anf the liquid 
outside impoverished, It is within the cell-that the sugar is 
transformed. Probably air attenuates ferments as it does viruse 
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—Determination of extractive matters and of reducing power of 
urine, by MM. Etard and Richet. ` Thjs determination is made 
with bromine ; which in acid solution attacks the uric acid and the 
extractive matters. *The reducing power of urine varies much in 
different tndividuals, but little in one individual.—The percep- 
tion of colour and the perception of form, by M. Charpentier, 
Luminous rays have two distinct actions on the visual apparatus . 
-one gives rise to the fudimentary perception of ‘light and is 
distrib ted pretty equally over allepoints of the retina; the other 
is more efficacious on the centré of the retina, giving rise, on the 
one hand, to the sensation of colour, on the other to the 
distinction of multiple lumifious points,—Note on tite adherence 
of a frontal tumour with the yolk, observed in a cassowary which 
died in the egg at the momegt of hatching, by M, Dareste—— 
New observations on the djfhorphism of Foraminifera, by MM, 
Munier-Chalmas and Sclflumberger.—Attempt at*application’ of 
M. Faye’s cyclonic theory to'the history of primitive meteorites, 
by M, Meunier. He considers®that chondrites are to rocks of 
gaseous precipitation what iron grains, &c., are to rocks of 
aqueous precipitation. They testify to eddies in the generating 
medium, to photospheric cyclones.—On shocks of earthquake 
observed in the department of Ja Mayenne, by M, Faucon. 
These were felt about 3 p.m. on March 8,e Three considerable, 
trepidations occurred in a few seconds. —M. Decharme described 
a method of preserving and reproducing crysfalline forms of 
water. A horizontal glass plate at a low temperature is covered. 
with a thin layer of water mixed with minium; particles of the 
minium are involved in the formation of ice. Ulterior fusion 
and evaporation leave the minium in position. 


VIENNA 
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Imperial Academy of Sciences, February 15.—C. v. 
Ettingshausen, contributions to the kno®ledge of the Ter- 
tiary flora of Australia—F. Brauer, to nearer knowledge 
of the QOdonate, genera Orchithemis, Lyriothemis, and 
Agrionoptera,~- On the systematic position of the genus 
Lobogaster, Pil, by the same.—S. Tolver Preston, a dy- 
namic explanation of gravitation.—On the possibility of ex- 

laining past changes in the universe by the action of natural 
fws now active, b7 the same.—E. Heinricher, contributions to 
the teratology of plants and morphology of flowers. —P, Pastro- 
vich, on Reichenbach’s picamar; on ccerulignol, Reichenbach’s 
oxidating principle a Tarolimek, on the relation between 
tension and temperature of saturated vapour. 

March 1.---W. Biedermann, contributions to eneral nerve 
and muscle physiology (eleventh communication}; on rhythmic 
contractions of striped muscles under the influence of constant 
currents,—-V, Graber, fundamental expeyiments on the light and 
colour sensibility of eyeless and blinded animals.—P. R. Hand- 
mann, on a very useful filling of the zinc-carbon battery. 
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THE SCOTCH UNIVERSITIES BILL” 


R Ba long expected Scotch Universities Bill has at last 
made its appearance. As aò explanation of its 
provisions has yet been offe in Parliament, and the 
Scotch newspapers have shown the caution characteristié 
of their country in declining to comit themselves to, an 
opinion about ¥ till they learn what its authors have to 
say in its favour, it may ‘be integegting to our readers to 
know what the.Bill proposes to dé& and how it proposes 
*to do it. So much at least can be stated in a few sentences. 
The Scotch Universities deriv@a considerable portion of 
theie revenues from Parliamentary grants. The Bull 
Proposes to give them a sum which is estimated at about 
8000/. a year, or 25 per cent., more than they now get; to 
remove the whole oftheir payment from public moneys 
from the annual estimates to the Consolidated Fund; to 
settle this sum of 40,000/, on them “in full discharge of 
all claims past, present, and future,” and to cut them 
adrift. They now get really about 28,000/, annually, the 
other 4oco/. going to two" institutions—the Royal Obser- 
vatory in Edipburgh, and‘the Botanic Garden there, 
which are in future to be handed over to the University 
of Edinburgh and fo be maintained by it out of the 
portion of the 40,000/, to be allocated to it. The alloca- 
tion of this sum as between the Universities is to be 
made once and for ever by a new Executive Commission, 
with whose judgment, except in the form of a somewhat 
complicated and- expensjve appeal to Her Majesty in 
Council and the usual formal laying ‘of their ordinances 
on the table of Parliament, the State will not farther 
concern itself. 

The secondemain provision of the Bill is that these 
Commissioners are directed to make ordinances, subject 
only to the same appeal, regulating everything in or con- 
cerning these Universites, and in particular fixing anew 
the constitution and functions of all the various Univer- 
sity bodies and officers, such as the University Court, the 

' University Council, the Senatus Academicus, the chan- 
cellor, the rector, the assessors, and all other University 
officers. “Shey are directed in only two particulars. They 
are to institute a first examination which is to be com- 
pulso1y on all persons who intend to graduate in Arts or 
in any other Faculty, and to institute if they think fit, in 
any or all of the Universities, a new Faculty of Science, 
subject to these particular directions : they are to “‘ régu- 
late the manner and conditions in and under which 
students shall be admitted, the course of study andg 
manner of teaching, the amount and exaction of fees, the 
length of the academical session or sessions, and the 
manner of examination.” $ 

The next important dutyimposed on the Commissioners 
is to report within twelve months whether in their opinion 
it is no longer possible for the University of St. Andrews, 
which is the oldest arf by far the least numerously 
attended of the four, “in consequence of the want of 
sufficient endowments,” to “continue to perform its 
functions with advantage,” and in the event of their so 
reporting they are to make “suggestions for dissolving 
that University and its -Colleges, and creatif'g a new 
corporation to which the funds an@ property of the 
University and Colleges shall be transferred.’ 

VoL. XXVIL—No, 703 
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There is another curious provision, which we mention 


only from the interest which will generally attach to it, + 


not because we should venture in this place to express 
any opinion about it, in one wayoranother, Like all the 
Univetsities in the kingdom, except London and the new 
Victoria University, the Scotch Universities have a 
Faculty of Theology. This has been hitherto in direct 
connection with the Scotch Established Church, and the 
Professorships can only be held by clergymen of that 
Church. It is well known that the Nonconformist de- 
nominations in Scotland prescribe a professional course 
of their own for students preparing for their ministry, 
and the two great Presbyterian nonconforming bodies 
have each of them Collezes and Professors, whose lec- 
tures their students must attend. The Bull provides that 
from this time forward no test of any kind shall be appli- 
cable to the UniverSity Chairs of Theology, which may 
therefore either be held by clergymen of any persua~ 
sion or by laynien. Should this provision become law; 
it will be most interesting to watch what may be the 
tendencies and character of the new scientific theology 
which will develop itself in Scotland after it has been 
freed from the trammels of any creed. It is to be feared, 
indeed, that the first effect may be that the students who 
now attend the University Chairs of Theology may be 
directed elsewhere to new Colleges or Halls of Presby- 
terian theology taught trom the point of view of the 
Established Church, and that the rising clergymen of the 
nation, who are generally of opinion that they do enough 
when they do all that their licensing bodies require of 
them, may not sit in great numbers at the feet of the 
occupants of the new scientific Chairs. There is another 
provision which illustrates in a singular way the jealousy 
with which a lay State cen scarcely help regarding theo- 
logy, even after it has become scientific, and “in the 
abstract.” Whatever happens, whoever may benefit by 
the 25 per cent. of increesed emolument to be made over 
to the Scotch Universities, it is expressly provided that 
the scientific theologians are never to.get any of it. 

The most interesting question to our readers is how the 
new Bill will influence the progress of science in the 
Scotch Universities. The obvious and only answer is 
that nobody can tell. The Commissioners may make 
provision for a Faculty of Science, and in the three younger 
and more numerously attended Universities they will 
probably do so. In*Edifiburgh they could certainly do so 
without requiring to create new Chairs. In Glasgow there 
is not at present a Chair of Géology, thofgh that subject is 
taught in an old-fashioned alliance with zoology, by the 
single Professor of N atara? History, There is no Pro- 
fessor of Geology or of Astronomy or of Engineering in 
Aberdeen. The foundation of newsChairs on these sub- 
jects may possibly be thought necessary before a Faculty 
of Science is instituted; and there are medical Chairs, like 
that for Pathological Anatomy, which are not established 
in Glasgow. .A great deal will depend, in fact, on the 
extent to which the free balance of 75004 or thereabouts 
may be found sufficient to meet the more urgent and im- 





quarterse Glasgow | and Aberdeef?* have no Chair of 
Modern Hissory. In Aberdéen one Professor teaches 
Epglish Literature and Logic, and there is no Chair of 
| Political Economy. In the University of Adam Smith 
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mediate demands which will be made on it from all” 
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Political Economy is only taught by the incumbent of the 
Chair of Moral Philosophy. The recommendations of the 
Inquiry Commissioners. stated urgent wants of the Uni- 
versities five years ago which would amount to much 
more than the added 25 per cent. now to be given fo the 
Commissioners to settle upon the Universities.for ever. 
It is true that Scotland is now both a-rich and a liberal 
country, and that much may be expected in future 
from the direct Contributions of her people. But ex- 
perience has abundantly shown that private benevo- 
leuce is never organised benevolence, and that sums 
which might in the aggregate be sufficient to meet 
all the most urgent wants of the Universities are not 
to be expected to be provided by voluntary contribu- 
tions where or when they are most wanted. To re- 
organise the Scotch Universities, 2 ‘Tiberal provision of 
public money is probably necessayy, and it seems strange 
to throw the burden of such a provision on a fixed and 
moderate sum, which is declared to be for ever incapable 
of increase. It is not for us of course to consider whether 
Parliament would act wisely in placing the grants for the 
Scotch Universities on the annual estimates, where they 
are always open to comparison and challenge, or on the 
Consolidated Fund, where they are practically liable 
neither to increase nor to diminution. But it seems a 
strange policy to declare beforehand that the grants for 
objects which are admitted to be of national importance 
shall never exceed a severely limited sum. The demands 
of science alone are continually increasing in pecuniary 
severity, and we say no more than every one will admit 
when we add, that it is not for the public advantage that 
the natural teaching of science should be hindered in any 
of the three kingdoms by a too rigid or mechanical 
economy. It is not placing her in her true position to 


” compel her to an undignified struggle with a host of other 


claimants for her fair share of a moderate allowance 
which cannot be increased If the Scotch Universities 


had great College estates and ample revenues like Oxford | 


and Cambridge, her claims might be met from time to 
time as they have been in England., Until of late years 
they have been very moderately provided institutions, 
and there are no available funds for the extensions 
of the future but the freewill offerings of her people. 
The State is, in our opinion, reasonably expected 
from time to time to organise, or to help to reorganise 
them in the interests of the nation. We should hke 
to see it ready to do somgthing more in that way than 
to offer to cut tem adrift ‘with a little extra money, and 
to provide Commissioners tqwhose absolute discretion is 
to be intrusted the reconstructive duties which naturally 
devolve on Parliament. The Oxford and Cambridge Act 
of 1877 gave the Commissioners then appointed very 
extensive powers, but it was in marked contrasf, in the 
precision and fulness of its enacting clauses, and in the 
checks under which the Commissioners were to exercise 
their functions, to the Scotch Universities Bill of 1883. 
ii + 





THE SCHEME OF THE GROCERS COMPANY 
FOR TRE ENCOURAGEMENT OF ORIGINAL 
RESEARCH IP SANITARY SCIENCE 5 


. We . 
ý | ‘HE relation of man, whether savage er civilised, to 


his surroundings is one of constant exposure, to 
: . : P. . 
influences which are hostile to his bodily well-being, 
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Some of these are dangerous chiefly by reason of their 
insidiousness; gthers, although not concealed, are in 
their mature unavoidable; others, though “both known 
and avoidable, are yet for various reasons not avoided. 
All of them, of whichever class, are subjects of earnest 
study to the pathologist, ong part of wHose science is for 
this reason called etiolog as relating to the causes of 
disease, the other being concerned with the disturbances 
which these causes induce inside the living human or- 
ganism. “Sanitary Science” ineso far as’it is a science, 
is identical with etiolyey, and is therefore*a branch of 
pathology. In this senge it is the’science on which thee 
art of preventing disease, or x Preventive Medicine,” as 
it is commonly called, is founded, and it will be admjtted 
that, whatever doubt may exist as to the utility of exact 
knowledge of the nature of disease for its cure, there ` 
can be none as’to its direct Spplicabjlity to prevention. 
The Grocers’ Company, one of the oldest and most 
distinguished of the City Guilds and segond to none in 
the hberality with which it has always bestowed its funds 
for the general good, has thought fit to create an endow- 
ment, or rather a system of endowments, for the en- 
couragement of “ Original Research in Sanitary Science.” 
This it defines as- relating to the “causes of important 
diseases and the means by which the respective causes 
may be prevented or obviated”? The endowments which 
the Company have created are of two kinds. The one 
is intended “as maintenance for work in progress in fields 
of research to be chosen by the worker,’ the other as 
reward for actual discovery; the former intention being 
carried into effect by the establishment of three “ Re- 
search Scholarships,” each of 2507. a year, the latter by 
the appointment of a “ Discovery Prize” of 1000/7., to be 
given once in every four years. With a special view to 
the promotion of pathological study in the United King- 
dom and its dependencies, the Scholarships are limited 
to British subjects who must be ugder thirty-five years of 
age; but in all other respects they are entirely open to 
persons c#juscungue ordinis sive professionis. Candi- 
dates are expected to state precisely the researches they 
propose to undertake, and are invited to refer, in support 
of their applications, to any work they may have in pro- 
gress or may have published in the same or.in any 
kindred field of study. In fhe appointment to Scholar- 
ships preference will be given to those candidates whose 
researches are judged likely to result in increase of know- 
ledge of the “ Causation or Preventability of some impor- 
fant Disease or Diseases." It is further provided that 
towards the close of his year of scholarship each scholar 
shall publish the result of his research or researches either 
in print, or, if desired, in a lecture to be delivered at 
Grocers’ Halt or elsewhere. ò 
The Quadrennial Discovery-Prize is intended to reward. 
original investigations, irrespectively of the country in 
which they may have been made, which shall have resulted 


-in important additions to exac? knowledge in particular 


(previously defined) subjects. The subject for the first 
Discovery Prize will be announced in May next, and the 
award will be made in May, 1887, when a further subject 
for investigation will be proposed. Any treatise which 
the candidate may have published, whether in England 
or in any other Country, at any time during the period 
allowed, will be aécepted as a competition-treatise,, 
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provided that the authôr has duly declared himself a can- 
didate. Every treatise must be in print and in the English 
language, | and must bear the name of its autor, Tt 
seems to be contemplated that some definite problem will 
always be involved in the subject announced, the solution 
of which will be considered ag the essential condition of 
success. But if it shall appear that although this has not 
been accomplished any candidate, has made valuable pro- 
gress towards its accomplishment, or has even incidentally 
made some discovery of practigal i importance, the merits 
of such cahdidate will be recogtasgd by the award of a 
part of the sum offered. ` 

Such is the scheme; we hink it will be generally 
regarded as well adapted for the accomplishment ‘of the 
end proposed, The objections to which it is liable are 
exclusively those which are applicable, to all similar 
schemes for the enceuragen€nt of research by pecuniary 
endowment. 

To the Discoewery Prize we attach less value than to the 
other. In the natural sciences discoveries are usually 
made by men to whom the prospect of a reward, however 
munificent, would not bê a sufficiently strong reason to 
induce them to change the course or purpose of their 
investigations. * It is the consideration of this fact, no 
doubt, which has led the Company, we think very wisely, 
to determine to accept published researches in competi- 
tion; but here the difficulty at once arises, for the dis- 
covery must relate to a particular question previously 
announced. How will the selection of this question be 
made? 

It is clearly desirable that on each occasion the problem 
selected should be one which will certainly meet with its 
solution during the next four years—and therefore one as 
to which invegtigatipn is already in progress. To antici- 
pate what will and must soon be discovered is half way 
towards discovery, and consequently demands, on the 
part of the individuals éntrusted with the selection, powers 
at least equal to those which it is proposed to recognise 
in the bestowal of the prize. Nothing could be better 
than that Prof. Tyndall, Mr. Simon and the other scientific 
advisers of the Company should have the opportunity 
given themsor rather the duty imposed upon them, of 
publishing these forecasts of the probable progress of 
knowledge in relation to thé causes of disease, for, even 
if their prognostications serve no other purpose, they will 
at least be of use in directing inquiry into the most 
promising channels. ` 

The more important division of the scheme—that which 
relates to the scholarships—is open to no objections of 
the kind referred to above. Its purpose is simple, and 
the way'in which it is proposed to carry it out effectual. 
It is of course quite as impossible to make a worker of a 
man by giving him a scholarship as to make a discoverer 
of him by offering hiin a prize, but there is this difference 
between the two cases, that the endowment exadéles, the 
prize only rewards. Tfe scholarships are limited to 
«candidates under thirty-five. Among men of this age 
who are now working at pathology in this counjry we 
nay be sure that there are some who are doing so, if one 
nay so express it, at the cost of life, fot they are devoting 

o investigations which certainly will not pay, tife which 
sould otherwise be spent with direct advantage to them- 


selves ; and that there are among such men some at least | 








who are fitted by nature to undegtake the work of investi- 
gation, and have the additional qualifications afforded by 
training in sdlentific mezhods. Their number is no doubt 
very, inconsiderable, for pathology as a science is of very- 
recent birth. Itis the offspring of physiology, and has 
only just arrived at such a stage of developmént as to 
claim an independent pesition, By reason of its being in 
this evolutionary condition it happens in pathology, as 
in all other sciences during the initial stage of their 
growth, that the more work is done the more is re- 
quired—the completion of each bit of research only 
preparing the way for fresh investigations. New me- 
thods, new applications of physical, chemical; or physio- 
logical .knowledge to the problems which relate to the 
causes of disease, are being brought within reach of 
the pathological werke- every year, but all of these 
require work to make*tkem fruitful. There is therefore 
not the least reason for apprehending that there will be any 
difficulty in finding subjects for future inquiries. It is far 
more doubtful whether the men possessing the qualifications 
which have been already indicated will be forthcoming. 
At first, if we are not mistaken, the choice will be very 
restricted, but each year will bring an accession of 
strength to the ranks of zhe competitors, so that if in the 
first instance the Company should be advised for want of 
suitable applicants to allow oné or more of their scholar- 
ships to remain vacant, zhey will act wisely in delaying 
the appointment. 

We do not think that the difficulty will arise, for the tide 
has already turned. Practical medicine, which has hither- 
to been strangely indifferent to the science on which ıt 
professes to be founded, is awakening to the importance 
of scientific investigation of the cause and nature of 
diseases. Among indications of the change may be 
mentioned the origin and successful progress of the new 
“ Association for the Advancement of Medicine by Re- 
search,’ which has begun its function by devoting its 
funds to an inquiry into thé etiology of tuberculosis. 
Another fact of equalmoment as indicating the recogni- 
tion of pathology à$ a special subject of study, is the 
intended establishment or a Professorship of the science 
in the University of Cambridge—an example which will 
no doubt soon be followec by the sister University. When 
this shall have been accomplished it may be hoped that 
the great educationat inscitutions which are attached to 
Guy’s, Bartholomew’s, and St. Thomas’s Hospitals may 
be also induced to follow the*example & the Worshipful 
Company of Grocers, by doing something more than they 
have done hitherto to eac8urage and provide for “the 
making of exact researches into the causes of important 
diseases and the means whereby these causés may be 


prevented or obviated.” 
. = * 





ELEMENTARY METEOROLOGY 

Elementary Meteorology. By R. H. Scotty M.A., F.R.S, 
Secretary to the Meteorologica]e Council. 

e Kegan Paul, Trench, ard Co., 1883.) 
R. SCOTT'S aim in this text-@eok of meteorology 
is” to explain? the conditions required for the 
successful prosecution of the science, and to show in 
some detail the more prominent of the results which have 
already been arrived at. The various instruments are 
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figured and described, and the methods of observing 
detailed at length ; and émphasis is laid on the necessity 
of securing accurate observations, and of spaying atten- 


.tion, in making arrangements for observing, to the few 


simple and obvious principles which -underlie the science. 
An account is then given of the geographical distribution 
of temperature, pressure, and the other phenomena of 
meteorology, particularly those which are usually com- 
prised under the heads of climate and weather. The 
book is a highly successful one, and evinces a full and 
ready knowledge of the work which has been done by the 
meteorologists of this and othe® countries down to the 
present time, and we must not omit to add that there is 
an earnest endeavour manifested throughout to give the 
fullest credit to the first discoverers of the more im- 
portant facts and principles. . 

The following extracts, in explanation of hill and 
valley winds and the distribution of rain and weather on 
the two sides of a mountain-chain, show the general 
style of the book : ~ 


“The day wind brings up moisture to the upper strata 
of the atmosphere, and this is condensed, forming ‘caps 
on the mountain-tops, and often giving rise to thunder- 
storms. The night wind, a, descending current, carries 
the moisture with it, and so the highest peaks are “oftenest 
clear in the early morning. The reasons of this rhyth- 
mical change in air-motion are to be sought for in the 
action of heat. In the daytime the air in the valleys and 
on the lower slopes of the mountains becomes heated and 
expanded. The isobaric surfaces over such districts 
rise, and ‘the air so raised has a tendency to flow towards 
.the mountains and up the upper valleys as long as ‘the 
heat action over the lowlands is maintained. At night the 
temperature in the valleys falls, and the air lying in them 
contracts, producing a partial vacuum. This causes the 
air above to descend, so that a downward current is 
generated, which lasts all through the night... . 

“When wind coming in from the sea, and therefore 
charged’ with moisture, meets a mountain-chain, it is 
forced to rise; it is cooled by rising, and” made to give 
up much of the vapour it brings with it in copious rains. 
The result is that the air is rendered dry and cold, If 
now the average height of the cols offthe chain above the 
plain country beyond be 4000 feet, the air in its descent 
may receive an increment of temperature of over 20°'0, 
and as at the same time its capacity for’ containing 
moisture will be increased, it will be felt as a dry hot 
wind. This.is the explanation of the characteristics of 
the Föhn of Switzerland.” __ 

This gives the true explanation of the increased humid- 
ity observed durig@g the hott®st hours of the day on the 
Faulhorn and similar elevated situations. 

A long extract is given (pp? 269-275) from Laughton’s s 
“ Physical Geography,” summarising the broad features 
of atmospherical cirgulation as exemplified by the trades 
and anti-trades, i in which it is stated that*in both hemi- 


* spheres fo the north or south of thé’ parallel of 30° or 


40° a strong westerly wind blows with great constancy all 
round the world ;—and that, alike in the Atlantic and 
Pacific; in Ndrth America, west of the Rocky Moun- 
, tains ; in the Eastern’.States; in European Russia and 
* Germany, and in Northern Asia; there is found the same 
predominance of weSterly winds. A more decided ob- 
jection might have been made to thè above, view than by 
stating that the winds ‘of the temperate zone and of the 
higher latitudes seem to be regulated by the distributfon 
af. pressure. Laughton’s.statement might possibly be 


. s 





aned if we had before us little’ more than Horsburgh 
and the other directories of the navigator. In the north- 
west ofIceland observations show on the mean rof the year 
212 days when the wind blows from some easterly point, 
and only 71 days when it blows from any westerly point, 
and these prevailing winda of Iceland are essentially 
typical of the winds-of an’ extensive region of the north. 
The cyclonic and anticyclonic systems of winds observed 
on the surface of the earth in !cénnection with the well- 
known seasonal areas of dow antl high pressure are not 
merely surface winds, bait extend to a considerable heigh t 
in the atmosphere. Thy is evident from the considera- 
tion that in winter, pressur®is 13115 inch higher in Siberia 
than in Iceland, and in summer 0°860 inch higher inéhe 
Atlantic than in the south-west of the Punjaub in the same 
latitudes, and that great disturbances of the equilibrium 
of the atmosphere must nec€ssarily ebtain to very great 
heights. It therefore follows that over large portions of 
the northern hemisphere gradients for prevailing westerly 
winds cannot be formed within many thousand feet of the 
earth’s surface. 

Mohn’s happy classification of thunderstorms into heat 
thunderstorms and cyclonic thunderstorms is adopted and 
illustrated. The former is the type which predominates 
in summer and in hot climates, whife the latter are cha- 
racteristic of our Atlantic coasts, Iceland, and Norway, 
and are a not infrequent accompaniment of cyclonic dis- 
turbances. Cyclonic thunderstorms have their maximum 
period in winter, and though they occur at all hours of 
the day, yet long-continued observations show a distinct 
diurnal period having the maximum during the night ; 
and in some regions so strongly marked is this phase that, 
of the twenty-three cyclonic thunderstorms which occurred 
in Iceland in fourteen years, only theee toek place at an 
hour of the day when the sun was above the horizon. On 
the other hand, heat thunderstorms are most frequent 
during the hottest period of the dày, or SERME the isa 
afternoon. 

Sheet lightning and the so-called summer or “heat 
lightning are stated to be nothing else than the reflection 
of, or the illumination produced by, distant electrical dis- 
charges. This opinion, so long and generally entertained, 
is not supported by observagion. At Oxford, during the 
twenty-four years ending 1876, the following are the 


number of times which thunder, with or without lightning, ` 


and lightning unaccompanied with thunder, have been 
ycorded during May, June, July, and August, from 3 p.m. 
to 4am. i— 


Thunder. Tightning, Thunder eras 


3-4 p.m 17 o IOII pan I2 13 
4-5 s 27 1 tr~mid. 8 30. 
5-6 ,, 29 o mid,—z a.m 7 27 
6-7 ced 2X o -2 sn II 27 
7-8 y 2I 2 2-3 w 12 Io 
8-9 s 8 I 3-4» * 3 3 
9-10 5, 7 7 2 


Thus at Oxford the hours of. maximum occurrence of 
thunder is from 4 to 6 of the ‘afternoon; but the hour of 
maximum occurrence of sheet lightning or heat lightning 
is delayed till about midnight. These different times, but 
above al} the larger number of cases of heat lightning 
over thunder aboyt midnight, which are nearly as 7 to 2, 
proves that a large proportion of these cases of heat 
lightning at Oxford were not the reflection of distant 
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electrical discharges or’ thunderstorms, and this conclu- 
sion is amply confirmed by similar observations made in 
other parts of the globe. A very large number of these 
cases of sheet lightning at Oxford are, as suggested by 
Prof. Loomis in 1868, due to the estape of the electricity 
of the clouds in flashes ‘so «eble that they produce no 
audible sound, and they occur when the air being very 
moist offers just sufficient resistance to the passage of 
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the electricity to develop a feeble light. j 





. . 
SALVADORIS PAPUAN ORNITHOLOGY 
Ornitologia della Papuasia e dlle Molucche, di Tommaso 

Salvadori, Parte terza, 4to. pp. 597. (Torino, 1882.) 

TRE completion of the third and concluding portion 

of Count Salvadori's great work upon the Birds of 
New Guinea and the adjoining Islands is an event that 
should be duly chronicled. We have already spoken of 
the plan of this great undertaking, and of the excellent 
way in which it has been carried out, in our notices of the 
preceding volumes (see, NATURE, vol. xxiii. p. 240, and 
vol. xxiv. p. 603). We will now say a few words upon 
the general results arrived at. i 

The ground covergd by the present work embraces, it 
-must be-recollected, the whole of the northern portion of 
the great Australian region. The mainland of this dis- 
trict is New Guinea, but it also contains the islands of 
the Moluccan Archipelago up to “Wallace's Line,” 
besides various groups situated to the east and south-east 
of New Guinea, and e»tending as far as the Solomon 
Islands. In the ‘‘ Papuan Sub-region,” as it is generally 
called, thus constituted, it will be evident that variation 
must necessarily play a much more important part than 
in the solid tontiment of Australia. Not only do the 
species isolated in the different islands obtain a better 
chance for the exaggeration of their peculiarities (as has 
been so well shown by Mr. Wallace in his “Island Life”), 
but in the mainland of ‘New Guinea we find mountains 
reaching to such an altitude as to cause the presence of a 
very different fauna from that of the adjoining lowlands. 
From these two causes it would be naturally expected 
that the ortiithology of the Papuan Sub-region would be 
more rich in species than thgt of Australia proper. And 
such, indeed, is shown to be the case by the completion 
of Count Salvadori’s work, whereby the first summary ' 
has been effected of the Papuan Crnis, since recent 
researches have revealed to us its luxuriance. In My 
Gould’s great work upon the Birds of Australia little more 
than 700 species of birds are giten as inhabitants of the 
whole of that great continent. By Count Salvadori’s 
volumes, we find that 1028 species are alregdy known to 
us from the Papuan Sub-region, and, as we all know, a 
very large portion ,of New Guinea and many of the 
adjacent islands are still serra incognita. Much therefore 
remains to be added to the Papuan Avi-fauna, whilst in 
Australia the subject is comparatively exhausted. 

Taking a general survey of the forms of Papuan bird 
life, we see at once how nearly akin it is to that of 
Australia. Recent researches especially have shown that 
nearly all the peculiar forms of the Australian Ognis have 
their representatives in the Papuan Sab-region. Some 
of these forms, however (for example, the Paradise-Birds 
and the Cassowaries), are much better represented in the 
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Papuan Islands than on the Australian Continent, and the 
Papuan Islands must be regarded as their original home, 
whence they kave sent forth stragglers into the Southern 
Continent. : 


Such general facts as regards the distribution of .bird . ‘ 


life in the Australian Region may be easily gathered from 
an inspection of the contents of the present work. But 
our author, we are glad ‘to see, promises us to put them 
forward in his own shape, in an “Introduction to the 
Ornithology of Papuasia and the Moluccas,” which he is 
now preparing. In this supplementary volume, will be 
likewise given chapters*on the history and bibliography 
of the subject, and a chart to illustrate its somewhat 
complicated geography. Count Salvadori is evidently 
determined to spare no trouble in order to render com- 
plete the results of hjs eight years’ hard labour on the 
Birds of Papuasia and the Moluccas. 





OUR BOOK SHELF 


Cutting Tools Worked by Hand and Machine. By 
ài Robert H. Smith, M.IL.M.E. (London: Cassell, 
Petter, Galpin, and Co., 1882.) u 


STUDENTS of mechanical engineering, and more espe- 


‘cially those who study machine tool construction, have 


up to the present time found it very hard to obtain a sut- 
able text-book relating to the theoretical part of the 
subject ; hitherto almos: the only books relating to it 
have been published in Germany. 

This work comes to hand at a time when the want 
of such a work is much felt, and students attending 
mechanical engineering classes will find that it will help 
them considerably in understanding the construction, 
theoretically and practically, of the machines dealt with, 
The author in his preface states distinctly that he does not 
intend the book to be a descriptive treatise on tools, nor 
does he refer to all the different cutting tools in use, but he 
has happily chosen the more important machines, and 
gives a very full description and illustration of each. The 
subject of driving power is dealt with and fully explained, 
and results of. experiments carried out by the author on 
the subject are carefully arranged in tables. 

In the first chapters cutting: tools for wood are dis- 
cussed, the wedge action of any cutting tool being 
clearly described and iLustrated; also the method of 
grinding and setting edge tools, frequently a very difficult 
task for beginners to accomplish. He also gives the 
results of experiments carried out by himself on the 
power required to be exerted through certain tools when 
doing a fixed amounf of Work, an interesting subject from 
a theoretical point of view. ` 
* The chapter on chipping-chtsels and gand-planes fully 
explains the action and ccnstruction of the several tools, 
the different angles'of the cygting-edge of cold chisels are 
shown, and the author points out the reasons for varying 
the angle according to the quality of the metal. The whole 
chapter goes ipto the subject practically, the explana- 
tions being clear and to the point. The next chapters 
deal more especially with wood-working mdthinery. The 
variety of teeth used in the different kinds of saws, 
including inserted, teeth, are amply illustrated, the 
important matter of setting the teeth being fully ex- 
plained, with experiments showing the péwer absorbed 
in driving the different saws, this also being usefully 
arranged in tables; after which the author goes on to 
explain the different machines used in working the 
metals, nfilling machinery having its full share of the 
text. The c#tting speed and rate!of feed for milling- 
cutters is gone into, and în the latter part of the chapter 
the milling-ciftters themselves are dealt with, 

Chapter V. relates to the various methods of planing 
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metals, and concludes by dealing with the behaviour and 
action of the larger nfachine tools, including planing, 
shaping, and slotting machines, all of which are illus- 
trated. 

. The following chapters go fully and minutely info the 
construction and working of the lathe, perhaps the most 
important of all the machines in a workshop; describe 
its various uses, both for hand-turning and wood, and the 
mechanical slide-rest for metals. A screw-cutting and 
surfacing lathe is illustrated, and all its different motions 
explained. It is impossible here to do justice to these 
chapters on the lathe and turning in general. The student 
will find the time well employed if he studies them care- 
fully, the author evidently being ‘well acquainted with the 
practical working of this all-important machine. 

The remaining chapters are occupied with drilling, 
boring, and the necessary machines for carrying out the 
same; a variety of drills are shown, and their different 
uses explained. The drilling macltine, its construction, 
and various arrangements of feed gear are illustrated and 
concisely shown. e 

The book concludes with shearing and punching 
machines. Various illustrations are given, including 
Whitworth’s driving gear for the same, and an illustra- 
tion of Tweddle’s hydraulic shearing and punching 


- machine. 


As a treatise on cutting-tools, for wood and iron, this 
wo1k will be found extremely useful to engineers gene- 
rally ; moreover, there is a‘good deal of original informa- 
tion that will be found interesting to experienced tool- 
makers. The classification of the machinery 1s decidedly 
good, and the descriptions are so simple as to be easily 
understood by the uninitiated. It is impossible to study 
the book without at once finding that the author 1s com- 
pletely master of his subject. Of course there is no 
doubt that practical working is essential to perfection in 
any branch of engineering ; yet the student who is unable 
to attain such practical knowledge will obtain a good 
insight into the construction and the uses of ,the various 
machines and tools in their connection. 

The author certainly seems to have omitted a matter 
of great importance in tool-making, namely, that of tem- 
pering and hardening the cutting-tools. There is little 
doubt that most of the failures arising in wood and iron- 
working machinery are due to tools not being properly 
hardened. A chapter or two devoted to the subject would 
have been of great service. i 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nather gan de undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous commiunications. 

[Lhe Editor urgeptly requests correspondents to keep their letiers 
as short as possible. The pressure on his space ws so great 
that it is impossible otherwee to insure the appearance even 
of communications containing teresting and novel facts.) 


Metamorphic Origin of Granite.—Prehistoric ‘‘ Giants” 


I HAVE for some time intended to send you @ few notes on two 
matters, both #onnected with geology, theugh very different in 
kind. In NATURE, vol. xxvii. p. 121, there was an interesting 
paper by Mr. Geikie on the metamorphic’ origin of granite 
and on the erystalline schists. Last autumn‘! became satisfied 
of a conclusion which 1 had long suspected-—that the large granitic 
district m the Ross of Mull, adjacent to the Island of Iona, 


e is a great mass of granite formed by the metamorphism of an old 


stratifivd deposit belonging to crystalline schists, „It is well 
known to geologists that the Isle of Mull consists almast entirely 
of the series of (Tertiary) yoleanic rocks avhich have Ween admir- 
ably described by Prof. Judd. ‘These traps, tuff and lavas rest 
in some places on chalk, and where the chalk had been previously 
denuded they rest on Oulitic and Liassic beds. @lder rocks, $e- 
longing, I think, to the Cambrian series, appear at one place 
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subjacent to the traps, But the limif of all these volcanic rocks 
to the south-west ig sharply defined by the deep bay and harbour 
of Bunessan, called Loch Lagh. As we enter that loch m a 
boat, we have on our left the trap headland of Ardtun, where I 
found the Tertiary leaf-bed many years ago, and on the right 2 
headland of massive red granite. But the shores at the end or 
head of the bay, including the hills. above the village of’ 
Bunessan, are neither trap nof granite, but are composed of the 
regular crystalline mica schists which constitute the great bulk of 
the county of Argyll. This is the only part of Mull, so far as I 
know, where these rocks appear. They stretch right across the 
long promontory of the Ross to the s®uthern shore. At the head 
of Loch Laigh they aretmre highly crystalline shan in most 


“parts of the mainland Of the county. Very fine crystals of 


tourmaline have been foung above Bunessan, and the schists near 
the new pier are highly migceous and in some places full of 
coarse garnets. These schists dip at a high angle, and ingeed 
are in some places nearly perpendicular. On the southern coast 
of the promontory (which is here very narrow) they occupy a 
considerable spage between the traps which terminate on the 
farm of Scoor, and the granit® which begins on the farm of 
Ardalanish, The point of contact between these schists and the 
granite is obscured at the head of Loch Laigh, and I have not 
visited it on the southern shore. But the point of most interest 
will be found in the granitic headland which forms the 
south-western shore of Loch Laigh, Along part of this 
shore the granitic masses at the top of the hill have all 
the appearance of standing upon legs. These legs at a 
little distance seem granitic, and although they have a suspi- 
cious appearance of tilted strata, I had passed them over and 
over again under a general impression that they were nothing 
but granite divided by unusually narrow lines of cleavage. On 
examining them, however, carefully, in August, 1882, I found 
that they are (m my judgment) beyond all doubt crystalline 
bedded schists exhibiting the phenomena of metamorphism in 
the most curious and instructive form, The metamorphic action 
has often segregated the mineral constituents of the old sedi- 
mentary rock in bands tran-verse todhe line of bedding, so that 
in one stratum we have bands of pure quartzite and of horn- 
blende gneiss, between bands of granitoid and of pure granitic 
composition. These beds pass up without a break’ into the 
am rphous granite of the great bulk of the hill; and how pure 
and typical that granite will be acknowledged when I add that 
the columns of the memorial to the Prince Consort in Hyde Park 
are made of it. Since discovering thi» passage I have found 
some other spots on the cvast where the relation of the two rocks 
to each other 1s well seen. The best is on the deeply indented 
shore of the farm of Axockvolgan, behind the Island of 
“Gilan Giraid,” on which the Northern Light Commissioners 
have placed their establishment in the Sound of Iona. Boats 
can be hired at Iona, and at high tide there is a beautiful passage 
bebind Gilan Guraid to the shore I refer to, There.a dark 
hornblendic gneiss will he seen underlying, invotved in, and 
pas-ing into granite in every form of complication and variety. 
An interesting question arises @s to the horizon to which this 
hornblendic rock belongs. As Iona belongs unquestionably, as 
I believe, to the Laurentian series, and the Bunessan schists to 
the metamorpho-ed S:lunan, the sub-granite gneiss which 
mtervenes may be assigned to either the one or the other. My 
-ynpres-ion is that it represents some of those gneissose beds of 
the Siluian series which are highly developed in Sutherland, 
and le high above the ‘‘fundamental” or Laurentian gneiss, so 
well known in that county. I should be very glad if some com- 
petent geologist could mvestigate this distiict of the Ross of 
Mull, and coul’ confirm or check my observations. 

Turning now to the other subject. Ihave been surprised to 
see in the English scientific younffs no notice taken of the very 
remarkable discovery reported from the Califernian Academy 
of Science in a paper communicated to that body by Charles 
Drayton Gibbs, C.E., on the discayery of a great number of 
(apparently) human footprints of a gigantic size in the State of 
Nevada. It appears that m building the State Prison, near 
Carson City, the capital of that State, there was occasion to cut 
into a ck composed of alternate layers of sandstone and clay. 

On several of the clay floors exposed in this operation great 
numbers of tracks of all sorts of animals have been exposed. 
These tracks include footprints of the mammoth or of some animal 
lıke it, of some smaMer quadrupeds apparently canine and feline, 
and of numerous birds. Associated with these are repeated 
tracks of footsteps, which all who have seen are agreed can 
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be the footsteps of no other animal than man, and the engravings 
and photographs which accompany the paper leave no-doubt on 
the mind-o§ any one who sees them; Tl most remarkable 
circumstange characterising them is their great size. * In one 
case there are thirteen footprints measuring 19 inches in length 
by 8 inches wide at the ball, and 6 inches at the heel. In 
another case the footprints are 21 inchés long by 7 inches wide. 
There-are others of a smallergize, possibly those of women. 
One track has fourteen footprints 18 inches long. The distance 
between the footprints constituting a ‘‘ step” varies from 3 feet 
3 inches to 2°feet 3 inches and 2 feet 8 inches, whilst the distance 
between the consecutive prints of the same foot constituting a 
- pace” varies from 6 Feet 6 incheg to 4 feet 6 inches. .In none 
of the footprints of the deposit are te foes or claws of animals 
marked. As regards the beasts, this is probably due to the 
“‘slushy ” ‘state of the mud when, tĦe tracks were made, But 
in the case of the human fosetprirffs it is probably due to the use 
of come king of shoe or mocassin. ' 

I need not say that ‘so far as the geological horizon is con- 
cerned this discovery does not carry the existence of man beyond 
the Quaternary Mammalia, with which it hae long been pretty 
clear that he was asso@iated in prehistoric times, Nevertheless 
it is, if confirmed, a highly remarkable discovery, especially as 
connected with tke curious intimation so concisely made in the 
Jewish Scriptures, ‘And there were giants in those days.” 
Hitherto, so far as I know, the remains of prehistoric man, so 
far as hitherto discovered, have not revealed anything abnormal in 
point of size. It is just possitfe that the slippery and yielding nature 
of the muddy lacustrine shore on which the tracks were made 
may have partlyoccasioned the apparent size, ‘But the photo- 
graphs and engravings exhibit them as very sharp and ‘* clean 
cut.” Professional Indian trackers have been employed to ex- 
amine the tracks, and none of them seem to have the smallest 
doubt as to the footprints being human. ` ARGYLL 

, Cannes, April 14 


. P.S,—-The paper was sent to me by.my son, the Governor- 
General of Canada, a few weeks ago. ‘ 


. - @ = 
“The Ether and its Functions” 


-IN NATURE, vol, xxvii. pp, 304, 328, is a reprint of a lecture 
delivered by Dr. Oliver Esiz: in December 28, 1882, at the 
London Institution, en ‘‘The Ether and its Functions.” As 
this happens to be a subject to which I have devoted special 
attention, 1 would beg to offer a few, remarks, also as my name is 
alluded to in the article, 

The repudiation of thé assumption of ‘action at a distance” 
in the first part of. the lecture, coupled with the ingenious argu- 
ments by which its .baselessness is exhibited, will no doubt be 
encouraging to all those who favour the advance of knowledge. 
But that portion of the lecture dealing with the constitution of the 
ether (and which assumes xt to be non-molecular) is to my.mind 
disappointing, as it looks hke a step backwards to suppose the 
ether to he something essentially.different from ordinary matter, 
while on all sides the simple opinion of the ‘‘unity of matter”. 
has been making progress, I will quote the passage more 
especially relating to this point, viz. :-— - 

“ As far as we know, it (the ether) appears to be a perfectly 
homogeneous incompressible continuous body, incapable of 
being resolved into simple elements or atoms; it is in fact cox- 
tinuous, not molecular. There is no other body of which we can 
say this, and hence the properties ef ether must be somewhate 
different from those of ordinary matter” (p. 305). . 

It will be admitted that clearness is a first desideratum in a 
theory. It appears difficult to.see how an “yncompressible” | 
body isto transmit waves, A remark of Maxwell’s in his paper 
“On the Dynamical Theory’df Gases ”.has some bearing on this 
point, viz. : ‘The pr8perties of a body supposed to be a uniform 
plenum [2.e. not molecular] may be affirmed dogmatically, but 











£ For it seems apparent that f incompressible, non-molecular, “ friction- 
less” liquid could not have wave-energy imparted to it at all, or a hot 
substance could not emit light or heat in such a medium. Moreover let us 
Gn a spirit of fair argument) take a representation of-one of the most 
commonplace effectsin physics, say an explosion of gunpowder, Then the 
„assumption of "action at a distance ”” being rejected, there is (admittedly) 
no more playful building of castles in the air out ¥ “force,” or no store of 
phantom energy to get the motion ('‘explosion ”) from The motion there« 
‘ore must inevitably come from the matter of space, or from a set of particles 
or atoms already in motion m space in their normgl state. How is a non- 
molecular, frictionless liquid to lay hold (asit were) or act upon the molecules 
of gunpowder and put them in motion? Is not the objection conclusive 
though elementary ? + - 


cannot be explained mathematically” (PAi, Transe, 1867, 
p. 49). Moreover, it seems hard tqreconcilé the fact that Sir 
W. Thomson’s theory of tke constitution of matter is apparently 
adopted or favgured in the lecture, and yet at the same time the 
molecular or atomic nature of the ether is repudiated. But is 
not Sir W, Thomson’s theory of matter ‘essentially an atomic 
theory? The incompressible fluid outside the vortex atoms can- 
not serve as the ether, or this seems an impossibility, Maxwell, 
for example, remarks-in relation to this point, viz.: ‘The 
primitive fluid [¢.e, the fluid exterior to the atoms] entirely eludes 
our perceptions” | (see “Encyc. Brit.,” article “Atom,” p. 45). 
The ether, however, does not entirely elude our perceptions, but 
is very distinctly felt in the beating of the waves of light upon 
the eye. It appears, therefore, that if the ether is to affect'the 
senses at all it must congist of atoms or molecules (doubtless 
very much smaller than tose of gross matter, a difference in 
degree but not a difference ir ind). It may be noted in passing 
here how often notoriously has the error of mistaking a mere 


„difference in degree for a difference in kind or essence been made 


in the history of science, and the correction of this error with 
the correlation and simplication of views attendant on its re- 
moval marks one of tht chief stages of our progress. ‘ The 
theory of evolution abolished this error in regard to the animal 
world ; its abolition in regand to the universe of matter is equally 
demanded, One satisfaction that Sir W. Thomson’s theory of 
matter’ brings, consists perheps in the fact that it does not over- 
throw’ our old conceptions as to the atomic constitution of matter 


‘so firmly built up by the able reasoners of the past, including 
Lucretius and Newton—ani which has produced such great ' 


results for science. The Thomsonian view goes rather to con- 
firm the atomic theory and to establish its truth by explaining in 
addition how an atom can be elastic and yet indestructible. Let us 
not deviate from the well-tried ground of the atomic constitution 
of matter, already won with so much labour, unless we are 
forced to do so, and let us work towards the great generalization 
of the Unity, of Matter and of Energy. 
London, April S. ToLveR PRESTON 


P.S.—My views regarding the Matter of Space (the result of 
many years.of thought and s:udy) are contained in various scat- 
tered papers, references to -zhe chief of which may be conve- 
niently given here, viz. Philosophical Magazine, Seprember and 
November, 1877, February, 1878; NATURE, January 15,?.1880 ; 
March 17, 1881; March 20, 1879; Philosophical Magazine, 
August, 1879, November, 1880; April and May, 1880, &c., &c. 


Also a little book, ‘‘ Physics of the Ether” (E. and F. N. Spon), « 


was published in 1875 as a first imperfect essay on the subject. 
The above papers include an atomic theory of the ether, capable 
of affording a simple and natural explanation of gravitation 
without the aid of ‘ultfaturdane corpuscules ” [¢.e, without the 
supply of any energy dr matter at all from outside the bounds 
of the visible universe]. Dr. Lodge seems to admit that his 
premises cannot explain gravitation. But is not the elucidation 
of gravitation (which may be called the primary physical effect 
in the universe) one of the first requirements of any theory of 
the constitution of the Matter of Space? A more concise sum- 
mary of my views (with additions and developments, the work 
of recent years) regarding the relations of the Matter of Space 
to ordinary matter and to the local. fluctuating changes taking 
place in the universe, may be found in the forthcoming volume 
of the Transactions of the Vient Academy & Sciences, to which 
they have been communicated by Prof. Ludwig Boltzmann of 
Graz, in 2 





“Krao” 
SoME two months ago there appeared‘in NATURE (vol, xxvii. 
p. 245) certain statements about ‘‘Krao,” thg Siamese hairy 


child, which with your leave I would venture to corrett. Krao’s e 


parents are both Siamese, not Laos ; they are both still living 
in this city; neither of them presents any special peculiarity ; 
they have other children still ving, and also showing no special 
peculiarities ; Krao, it is true, was not born in Bangkok, but in a 
village between this.and the sea, her parents having a little time 
before her birth run away frcm their master, but coming back * 
after the dvent. Siamese is of course Krao’s native language ; 
7 ® A clear‘and able exposition of tie relation of Sir W. Thomson's theory 
of matter to the @ld-established atomic theory may be found in a paper on 
‘The Atomic Theory of Lucretius,” by an anonymous author in the Worth 


Beftish Review for March, 2868. t y . 
2 This paper ifcludes a corpuscular theory of light consistent with the 
main principles of the undulatory theory—wof therefore an evzsszon theory. 
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in her short journey up country with Mr. Bock, she, being an 
. intelligent child, picked up?a few words of Laos; the joints of 
her arms and fingers possess, it 13 true, according to European 
ideas great flexibility, but really they have it to ns greater degree 
than those of ordinary Siamese ;.it is also true that she ig able 
to use her toes, grasping things between the big toe and the next 
one in a way that is surprising and amusing to Europeans, but 
this is a faculty which all Siamese, being a barefooted people, 
possess to a greater or less degree ; the‘child was looked upon here 
as even a greater natural curiosity than she is considered to be in 
England, her parents being in the habit of taking her about and 
showing her for a small reward, and the price they obtained for 
her (in native currency equal to 60/.) being twice that of an 
ordinary child of the same age. A strange mistake has been 
made about the child's name, “ Krao” being merely the Siamese 
name for whiskers, a very natural nickname for the child to 
As far as I can ascertain from those who knew the 
child well, she is endowed with the average intelligence of 
Siamese children of her age and class, and beyond her abnormal 
hairiness presents no peculiarity. è 
To sum up, ‘‘she is,” as you rightly remarked, ‘‘ merely a 
lusus nature, or a sport, possessed rather of a pathological than 
au anthropological interest. I may add that { have carefully 
verified all the foregoing statements. A RESIDENT 
* Bangkok, Siam, March 3 
[From information that has siice reached me I am able fully 
to confirm, the particulars here supplied by ‘‘A Resident.”— 
A, H. K.] - 





Singing, Speaking, and Stammering 


_ in NATURE, vol. xxvii, p. 532, in, the report of Dr. Stone’s 
lecture on ‘‘ Singing, Speaking, and Stammering,” there appears 
a Classifiation of Vowels, which is described as an abstract of 
Mr, Melville Bell’s scheme. I shou'd like, however, to point 
out that the system which Mr. Bell has advocated for the last 
fifteen years is hardly represented in the Classification referred 
to. On turning to p. 63 of Mr. Bell’s ‘‘Souads and their 
Relations,” which is a new exposition of ‘‘ Visible Speech,” it 
will be seen that the vowels /r and 4% are not described as 
` Iabio-lingual, and that the threefoll arrangement of the vowels 
as lingual, labio-lingual, and labial is abandoned as incorrect. 
The lecturer does not appear to have mentioned the phonetic 
researches of Mr, A. J. Ellis and Mr. Henry Sweet. In many 
important points, however, they supplement the system of Mr. 
Bell, and their works cannot be overlooked in the scientific 
study .either of etymology or pronunciation. The student of 
language can hardly do better than begin with Mr. Ellis’s 
“Speech in Song,” and Mr. Sweet's “Handbook of Phonetics.” 
acer JAMES Lucky 
5, Alexandra Road, Wimbledon, S.W., April 10 





THe classification of vowels to which Mr. Lecky refers is 
-taken fron Mr. Melville Bell’s “Principles of Elocution,” 
which I obtained with much difficulty from a publisher in Salem, 
Massachusetts, It is dated 1878, and gay, I suppose, be held to 
represent the author’s system at that date. Iam well acquainted 
with the other works named by Mr. Lecky. W. H. STONE 
DE i Ld x à 
ka 
As an illustrative instance of the peculiarities akın to stammer- 
ing, referred to in Mr. Stone’s Iecture in last week’s NATURE 
(p. 559), I may mention the case of an old Scotch lady whom 
I knew some years ago, and who was in the habit of interpola- 
ting at frequent intervals in her talk the wholly irrelevant 
words ‘' This tpat here there ye ken.” ¿œhe herself evidently 
made u-é of the words with perfect unconsciousness of their 
irrelevancy; indeed I doubt whether, if challenged, she would 
have admitted using them at all. K. 








kj , 
-A Curious Case of Ignition 


‘© A CURIOUS case of ignition,” quoted in NATURE, vol, xxvi. 
p- 509, reminds me of, a similar circumstance that ¢ame under 
my own observati n®when serving in,H.M. despatch vessel 
Psyche, 1862-66. We were moored “head and stera ” in Port 
Napoleon, Marseilles, ona bright summer day. A strong smell 
of burning was traced to the saloon skylight. Qn bursting open 
the door of the saloon it was found that a scuttle glass (a plano- 
convex lens) through which the solar rays were admitted and 
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focused on a rep curtain (which „was smouldering) had béen 
substituted for a broken one, but through an oversight had not 
been greund on the plane surface (as is usual). The case was 
reported by letter, and an order issued to insure all scuttle glasses 
used in men-of-war for the purpose being ground. 

so ys BERTRAM GWYNNE 


Fibreballs 


I HAVE seen balls of vegetable fibre, such as those referred to 
by Mr. G. H. Darwin fh his letter of March 23 (NATURE, 
vol. xxvii. p. 507), in great abundance on the sea-beach at 
Cannes; there however theg are not spherical like those de- 
scribed by Sir A. Musgyae, but cylindrical, two, or three inches 
in length, finely and closely,matted, and all wonderfully similar 
in appearance, In one É ce they had been collected and 
employed, if I remember rightly, teform a kind of wall.. Some 
balls of a similar kind, but more nearly spherical and mach 
coarser ‘in texture, were found, on draining a pond, by 
Dr. Fitton, and ‘sent by him to Sir J. Herschel, these were 
three or four inches across, andglooked almost Ilke small hedge- 
hogs folled up. . J 





Benevolence in Animals 


MR. Gro, J. Romanes, in a lecture delivered in Manchester, 
March 12, 1879, on ‘Animal Inteliigence,” points out the 
following emotions which resemble human intelligence as occur- 
ring in animals below the human species, namely : fear, affection, 
passionateness, pugnacity, jealousy, sympathy, pride, reverence, 
emulation, shame, hate, curiosity, revenge, cruelty, emotion of 
the ludicrous, and emotion of the beawtiful, and gives some 
remarkable instances in support of his statement. To this I can 
add benevolence on the part of our household cat, who was ob- 
served to take out some fish bones from thè house to the garden, 
and, being followed, was seen to have placed them in front of 
a miserably thin and evidently hungry stranger cat, who was 
devouring them ; not satisfied with that, our cat returned, pro- 
cured a fresh supply, and repeated itj charitable offer, which was 
apparently as gratefully accepted. Thisact of benevolence over, 
our cat returned to its customary dining-place, the scullery, and 
ate its own dinner off the remainder of the bones, no doubt with 
additional zest. OswaLD FITCH 

Woodend, Fortis Green, N., April 12 e . 7 k 





The Zodiacal Light (?) 


Last Friday evening about 7 p.m, my attention was called to 
a peculiar appearance in the western sky, The sun had set not 
long before. No clouds were visible but one long thin streak, 
and there were the usual mists near the horizon. Above where 
the sun might be, a pillar of light faintly red in colour, with soft 
edges, but fairly well defined, rose vertically from near the horizon 
to the height of perhaps a few degrees, It did nog look like an 
illuminated cloud nor like rays of light shot up through a cloud, 
nor like anything local ; in fact J am told that it moved north- 
wards with the sun, Was this the zodiacal light, or merely some 
sunset effect? It began to grow dim about 7.10 p.m, but was 
visible later than this. _jJ.wW.B 

New Kingswood School, Lansdown, Bath, April 10 





, Braces or Waistband ? 

THE writer has for the last thirty years dispensed with the use 
of either braces or a belt, having had his waistcoats made with 
short elastic straps attached inside and with holes to button on 
to the trousere like braces, one on each side and a third in 
front. 

~ They answer as well as braces Th conjunction with the ordinary 

waistband and buckle of the trousers, and the wearer is saved the 

feeling of strain across the shoulders or round the waist con- 

nected with the use of braces or a belt. G. H. 
April 13 





THE TEACHING OF ELEMENTARY 
, MECHANICS? 
At the recent Annual Meeting of the Association for 
the Improvgment of Geometrical Teaching held, as 
has already been noted in our columns, at University 
1 Association for the Improvement of Geometrical Teaching, Ninth 
General Report, January, 1883 ` 
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College, on January #7, the following statements of work 
done by the Committees were presented. In Solid 
Geomeiry’no progress had been made in consequence of 
the serious illness of the secretary (Mr. Merrifield), but 
the’President in his subsequent address remarked that it 
was hoped that the Committeeewould meet at an early 
date and work out, upon thy basis of what Mr. Merrifield 
had done, a syllabus of propositions corresponding to the 
1ith and 12th Books of Euclid and the simpler geometry 
of the sphere. In Higher Plant Geometry the Committee 
had revised about half of the syllabus issued in 1879 and 
Pi . 

had added chapters on the geogpetry of the triangle and 
on geoinetrigal maxima and mMima (copies were distri- 
buted amongst the members present, and have been 
subsequently circulatéd). gn “Geometrical Conics the 
former syllabus had alsô been revised and continued to 
tfe end ‘of the hyperbola (this syllabus is also in the 
hands of members). In Elementary Plane Geometry the 
proofs of Book I. of the Sy//aéus had been revised, the 
proofs of Book I Ledrawn A ana a collection of Exercises 
on Books I. and lI. had been added (the motion in con- 
nection with the adoption of these proofs, which was 
down in the President’s name, had to be postponed in 
consequence of copies not having been circulated before 
the meeting). Gratifying testimony to the success of the 
Association’s efforts was afforded by the fact recorded in 
the Council's Report that the copies of the syllabus were 
all disposed df, and that it was in contemplation to bring 
out at once a revised edition of the work in accordance 
with the changes made in the books of proofs. 

In addition to the usual routine business, the President 
closed the morning sitting with some remarks on the 
teaching of arithmetic. This is a subject the claims of 
which upon teachers he has at many previous meetings 
pressed upon his hearers, it being his desire that the 
teaching should be put‘upon a sounder footing than it at 
present in most cases occupies. A true disciple of his old 
master, De Morgan, he insisted strongly upon the more 
frequent appeal to reason than to rule. “It seemed to him 
to be the wreng orgler to give first the rule and then the 
reason, Teachers should take particular examples, and 
work them out with reasons for every step. They should 
lead up to a rule by q series of examples worked out from 
common sense, and only when these have been thoroughly 
grasped Should the rule be introduced as a convenient 
embodiment and summing up of the results attained by 
the application of 1eason and common sense.” A 
common. habit with boys is to ask, ‘‘ How am I to do 
this?” “[n his own practice he never answered that ques- 
tion, but he said, ‘What does it mean? If you will only 
find out what it means, thea you-will know how to do ìt.” 
Another principle he advocated was “that all arithmetical 
processes should follow the order of thought, according 
to which numbers are grouped in language....,. The 
order of thought in the expression of numbers was from 
the higher group to the lower, hundreds to tens, tens¥o 
units, &c.” In this connection hereferred to a lecture b 
‘the late Mr. Bidder. A reforth on the principles he he 
President) advocated would, he believed, be very valuable 
in teaching and in the practical operations of arithmetic. 
In the natural sciences arithmetic is applied to cases 
where approximate datae anly are employed. “Hence it 
was becoming more and more important that methods of 
approximation should be carefully and distinctly taught,” 
This led him to enter agrotest against the practice, fre- 
quent amongst University examiners, of setting in papers 
for schoolboys, “among the questions on decimal frac-, 
tions, some examples to be done only by reducing recur- 
ring decimals to vulgar fractions, and then working out 
the result by vulgar fractions. To give prominence to 
such examples was simply to destroy the notien which a 


. 
1 A special meeting for the purpose of considering the postponed motion 
was held at University College on the evening of March 20, at which the 
“‘proofs’’ were adopted and their publication sanctioned. 








good teacher would have been endeavouring to instil into 
a boy’s mind, that decimal fractions are useful only in 
general for gpproximate results. He did not wish to say 
anything against recurring decimals rightly used and in 
their proper place.” A final point was that he would sub- 
stitute Horner’s process for the extraction of any roots 
for “the awkward and almost useless special’ processes 
usually given for extracting square and cube roots. 
This he would teach simply as a process; but of course 
with fair warning to the boy by telling him that he was 
for once giving him a process which would lead to the 
desired result, ani that it would be a reward of his futwe 
mathematical attainments if he could get to the reason of 
it.” 

The novel feature, however, in this year’s proceedings 
was the holding of an afternoon sitting, which was wholly: 
devoted to the consideration of the subject of elementary 
mechanics. This meeting was the outcome of the recent 
extension of the As8ocia-ion’s sphere of action, and proved 
to demonstration that the: said extension had met with 
the approval of many of our most able physicists. The 
papers read were three in number: (1) The Teaching of 
Elementary Mechanics, by Mr. W. H. Besant, F.R.S. ; 
(2) Notes on the Teaching of Elementary Dynamics, by 
Prof. G. M. Minchin ; (2) The Basis of Statics, by Prof. 
H. Lamb of, the University of Adelaide. (1) is remark- 
able as proceeding from a successful Cambridge “ coach,” 
who finds it difficult to emancipate himself “ from the ideas 
and prejudices which are the natural results of an adher- 
ence for many years to a special set of books and to a 
special system, of teaching. The fact constantly before 
us in Cambridge, that mechanics are being studied with a 
view to-success in examinations, tends to make us forget 
the importance of the practical application to daily 
life of a knowledge of mechanics, and thé tempta- 
tion is to. luxuriate ia the flowery and ornamen- 
tal problems which sometimes form the staple of 
examination questions,” whereas ‘millions of people 
must acquire a knowledge of the laws of mechanics, 
practical or theoretical, o- both, who are not going to be 
tested by a Cambridge examination.” It however goes 
without saying that at present Cambridge methods do 
exercise a very large influence on the teaching of me- 
chanics throughout the country. In the case of young 
students and beginners, Mr. Besant considers that the 
first requisite for'a class-room is a set of models and a 
quantity of machinery (segnius irritant animos, &c.). 
“The handling-of systems of pulleys, and experiments 
with levers and screws, will guide the student, almost 
unconsciously, to the ideas of the transmission of 
motions, and of the transmission and multiplication of 
force. . . . Then, again, experiments with falling bodies, 
and with an Attwoed’semachine, will illustrate the ideas 
of uniform motion and of accelerated motion, and gene- 
rally of the action of gravity. . .. Ror many students 
this kind of experimental teaching will “probably be suffi- 
cient for the work of see Poke and it will be certainly 
educationally useful.” e Cambridge practice ‘has 
been to treat the subjects of statics and dynamics sepa- 
rately, and to take statics first; and the teaching is so 
limited that tlfe ordinary Bachelor of Arts, whose reading 
has been limited to statics alone, “is s@nt out into the, 
world without any perception of the laws of motion, and 
without any knowledge of the elementary deductions 
from those laws, which are necessary requisites for a true 
appreciation of a vast range of naturfl phenomena.’” 
Passing next in review the change of nomenclature and 


eof treatment inaugurated by Professors Thomson and? 


Tait, and the late Prof, Clerk Maxwell, Mr. Besant 
records his opinion ghat Duchayla's proof is “forced and 
unnatural,” and causes a considerable waste of time. His 
wish 1s that the examiners should have greater freedom 
df action. He would; following the lead of the above- 
named eminent physicists, commence with a study of the 
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elementary parts of kinematics, to include “the ideas and 
measures of velocity an@ acceleration, the parallelogram 
of velocities, and the parallelogram of accelerations, the 
motion of a point with a constant accelerftion, and the 
acceleration of a point moving uniformly in a cirgle.” 
Then would come “ falling bodies and projectiles.” From 
these particular cases the student will get a general idea 
of the action of force, and so be prepared for a study of 
the laws of motion, and of the deductions from these laws. 
“ One of the first of these is the parallelogram of forces, 
and I am convinced by actual experiment of the ease with 
wh ch that mode of proof is appreciated by a beginner. 
The perception of the physical independence of forces, 
which is really the qualitative past of the second law of 
motion, is not a serious difficulty to the majority of 
beginners in mechanics, and from this principle, with the 
aid of the parallelogram of velocities, the parallelogram 
of forces is developed easily and naturally.” Next may 
be taken the mechanical powers and simple cases of 
equilibrium of bodies and systems ef rods, a statement of 
the laws of friction, and the determination of the centres of 
gravity of bodies and systems. Mr. Besantalso laid great 
stress upon graphical modes of solution, referring to Mr. 
Minchin’s work on Statics for numerous examples in these 
methods. “The discussion of the theory of moments of 
forces would naturally lead up to the idea of a couple 
and to the transformation and composition of couples.” 
The pupil might then proceed to the impact of balls on 
each other: “ The easiest method for every one... is to 
assume the invariability of momentum, and the constancy 
of the ratio of the relative velocities before and after im- 
~- pact. The consideration of the action of the forces of 
compression and of restitution is a more difficult idea; 
and should be deferred to a later stage of the student’s 
progress. In the discussion of these points the idea of 
work and of kinetic and potential energy may be intro- 
duced and illustrated, gradually leading up to the state- 
ment of the genera! principle of energy.” Dwelling 
upon the wonderful results that accompany the employ- 
ment of this general principle, “the very concentrated 
essence of science,” which in elementary mechanics 
. e“ widens the path and shortens the road, and reduces to 
simple forms of thought many problems which used to 
be reckoned as belonging to advanced regions of the 
higher mechanics, and as depending for their solution on 
the complicated machinery of analytical process,” the 
paper alluded to the fact that it was only;as recently as 
1877 that this principle of energy appeared in’ Part Í. of 
the Tripos Examination—a result mainly to be attributed, 
we believe, to Prof. Clerk Maxwell’s advocacy of it. The 
principle is carefully laid down ‘and discussed in ‘On 
Matter and Motion,” as well as elaborately discussed in 
Thomson and Tait’s “ Naturale Philosophy,” and in 
many recent. elementary treatises. With such views of 
its importance, we are not surprised to find Mr. Besant 
pleading for thefntroduction of the idea of energy as 
early as possible, and that every effort should be made to 
“illustrate the idea by means ®f simple cases and so to 
lead the student upwards, by gradual steps, to the con- 
ception of the most important principle which lies at the 
root of all modern Science.’’ Another peint on which 
the paper touches is that “ ill-chosen technical terms are 


° likely to propagate erroneous ideas and confusion of ' 
thought,” and reference is made to recent remarks on the. 


use of the word “force.” Then coming to the question of 
a syllabus of machanics, Mr. Besant remarks that “ it will 
be a matter of supreme importance to discuss the defini- 
stions and axioms of the Subject,” and instances'a commo: 

definition of the word “vertical” —that it is the line in 
which a stone moves*when let fall. The paper closes 
with a few general remarks on ‚the valtie of sgme branches 
of scientific’ study as an education, from which we select 
the two following extracts :—‘ The safest and wisest plan 
seems to be to let every man, who wishes to make research 
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in physics, find out for himself the,kinds of tools which 
he wants, and then learn as much of the use of those tools 
as may be necess@ry.” “The elementary subjects,.such 
as mechanics and ‘astronomy, are of more. educational 
value to the majority of students than the higher regions 


of science, and only a select few should be encouraged to , 


spend much of their time # such advanced forms of 
study.” i : 

(2) In this dynamics includes both statics and 
kinetics. The writer isẹin favour of continujng. the old 
way of taking statics first, and of then proceeding to 
kinetics, and argues stropgly against the taking the 
former as a particular cy%e of the latter. Twosimportant 
advantages, however, ofthe recent mode bf treatment 
are not ignored, viz. thaththe student by concentrating his 


. attention on force solely as charge of motion, it at once 


proves for him the fundamental proposition of .dynamiés, 
viz. that of the “parallelogram of forces,” as an imme- 
diate result of the easily admitted parallelogram of velo- 
cities (“if for tHe beginner tle choice lay between such 
proofs as Duchayla’s, and none, I should say, ‘Assume the 
proposition’”); anc next that “the kinetical method has 
the very great practical advantage that*it makes the 
student familiar at the outset with the idea of absolute 
measures of force, momentum, energy, &c., such as are 
used in the C.G.S. system.” Thè notion of acceleration 
is an exceedingly difficult one for beginners, and such a 
one, as a matter of fact, “is confined to the consideration 
of acceleration of constant magnitude, and, except in the 
case of uniform motion in a circle, to the case of acceler- 
ation in a constant direction. ‘Thus he gets plenty of 
exercise in the motion of particles down inclined planes, 
. +». .« but what idea does our beginner obtain of the 
acceleration of the motion of a particle revolving uni- 
formly in a circle? Is there not something primdé facie 
very difficult, if not absurd, to hien in the statement that 
any motion which takes place with uniform velocity can 
be accompanied by acceleration?” After a few more 
remarks to the same end, Prof. Minchin says, ‘‘So far as 
my own work in teaching is concerned, I have not a 
moment’s hesitation in saying that th® treatment first of 
kinetics and then of statics as a particular case is to be 
rejected. So difficult-for the mere beginner are the con- 
ceptions involved in Newton’s second axiom, that three 
months’ work in combating difficulties and removing false 
impressions would, almost to a.certainty, produce a merely 
negligible amount of positive knowledge.” Starting from 
the kinetical definition of force, and thereby establishing 
the fundamental proposition (“this does not logically 
compel us to continue to treat of motion, deducing rest 
as a particular case’’), the writer, after protesting against 
the too great importance attached to the getting-up of 
“ book-work,” 1 expresses the opinion that the student 
realises the subject only by incessant application of 
the principles to particular cases. “For this purpose 
ngthing, he believes, is so good as numerical examples : 
and this in contrast to examples dealing with magnitudes 
as algebraical symbols, and to geometrical examples. 
“So long as forces are X, Y, Z, and moments are L, M, 
N, and no particular consideration of the zits of dif- 
ferent quantities is required, they are comfortable enough, 
but when we have to deal with, pounds and foot-pounds, 
dynes and ergs, the utter unavailability and inutility of 
their knowledge are made manifest.” Another point 
strongly insisted upon is ¢he invariable accompaniment of 
Jigures constructed accurately to stile with all the examples. 
The result should be arrived at by calculations made by 
means of logarithmic and trigonometrical tables, and also 
by graphic construction by the aid of the instruments, 
and on all there should be, when possible, “the perpetual 

* “T have pet students who could write out paragraph after paragraph of 
general propositions in statics, and who at the same time (although such 
might appear to æ priori’ reasoners impossible) could not make the faintest 


attempt to discuss any particular question involving the apphcation of the 
principles of statics.” 
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exercise of a commori-Sense check.” Too much weight may 
be attached to graphic statics, “but regl utility is gained 
by making graphic methods a.companion to (theugh not 
wholly a* substitute for) analysis,” and Prof. Minchin 
would assign a more conspicuous place to them in the text- 
books that they at present oceu'py. ~ “Their essential 
merit consists in their furMhing visibly to the student 
the whole history of a magnitude throughout a series of 
variations ın its circumstances.” Prof. Minchin would 
also banish such “crude” termg as “power,” “weight,” 
in the equilibrium ofsmachines: such forces might be 
called “efforts” and “resistawcag.” Passing over one or 
two other subjects, we come tò remarks on “illogical 
methods of teaching”; by such ¥ method is here meant ¢ 
process which introduces,conslerations that are not essen- 
zigliy necessary for the purpose aimed at—considerations 
that can be seen a priori to be irrelevant. The moral is 
pointed by the discussion of a question of usual occur- 
rence in the text-books. The student should be able to 
be critic of his daf, and “he ought to be taught to re- 
cognise clearly the object finally aimed at in any problem, 
and also to see what he must be given, and what he need 
not be given, in order to arrive at it.” For this purpose 
Prof. Minchin purposely uses with his students some 
books which, doth in their data and in their methods, are 
full of illogicisms. The finale comes ın pointing out the’ 
desirability of, making the student carefully distinguish 
between the weight of a body and its mass, and here he 
“comes down,” if We mistake not, on an episcopal writer 
of works on dynamics, for a “remarkable misuse of 
language.” ` 

(3) Prof, Lamb’s object is to suggest a new basis, 
for the science of statics, and in the course of his paper 
he attacks certain principles and artifices, as “ the trans- 
missibility of force,” and (in hydrostatics) the solidifica- 
tion of matter, and also “rigid” bodies. The “pomt of 
departure” which he suggests is that “ the true and proper 
basis of statics is to be sought for in the principle of 
linear and angular momentum, Regarding statics as the 
doctrine of tle equivalence of forces, I would define the 
word ‘equivalent? and say that two’ sets of forces are 
‘equivalent’ when, and only when, they produce the same 
effect on the linear and on the angular momentum of any 
material system to which they may be applied: że. when 
they produce the same rate of change of momentum in 
any assigned direction, and the same rate of change of 
moment of momentum about any assigned axis.” He 
believes that on examination the objections arising from 
the supposed difficulty and abstruseness of this mode 
of treatment, “will disappear, and that ox the whole the 
method will be found to be*eally much simpler than that 
at present in vogue. The main difficulty is at the outset.” 

A brief but interesting discussion followed, enlivened 
as it was by a friendly passage of arms over the term 
force of inertia, ‘ R. T 


THE CHEMISTRY OF THE PLANTÉ AND ° 
i FAURE ACCUMULATORS 


PART V. . 
1. Tnfiuencerok Strength of Acid 


[5 the second patt of this communication in NATURE, , 


vol. xxv. p. 461, when treating of the charging of the 
cell, we pointed out thain the electrolysis of dilute sul- 
phuric acid between lead electrodes, two totally different 
reactions might be obtained. The positive metal becomes 
thinly coated wıth lead sulphate when the current em- 
ployed is of small density, but with lead peroxide when 
the density of the current is of greater magnitude. This 
latter action is, of course, what takes place in tle ordinary 
formation of a Planté battery. The chemical change, 
therefore, which goes on at the positive electrode is to a 
certain extent dependent upon the strength of the current. 








It appeared also of bota theoretical and -practical interest 
to determine whether the chemical change was also influ- 
enced by thastrength cf the acid employed. Our experi- 
ments consisted in passing a current of uniform strength, 
abotit 1 ampere, between electrodes of lead, 12 square 
inches in size, in varying strengths of sulphuric acid, and 
estimating in each cass the amount of oxygeh fixed by 
the positive electrode. We determined this for successive 
five minutes of time, ard as such actions are not always 
very uniform, we made in each instance more than one 









































experiment. The results are given in the following 
table :— 3 
Cd 
Strength Erë Percentage of oxygen fixed, 
of acid First Second Third Fourth Total 
s mins 5 mins 5 mins. 5 mins. oe 
Ito 5 I. | 384 . 286 28°6 33°3 128°6 
Il 39°5 30°2 25°6 30'2 125°5 
Ito1o| I. | 434 38°7 29°2 | 34 145°3 
I 441 39°3 29°3 | 349 | 1476 
I to 50 L 43°3 39°6 353 zz'4 | 1456 
II. | 462 | 439 | 23 30 143 I 
Ill | 54 40 353 ° 355 | 165 
Ito zoo] I, 42 38°3 339 , 29°5 1437 
II. | 42°4 |. 40 37°8 35°5 | 1557 
IIL 51't 44°2 349 | 34°9 165 1 
Ito 500|- I] 466 32°6 27 ıı 27 132 6 
Tl, | 464 27 27 | 1184 
Ito 1o00) I go°6 grr 64 | 575 305°6 
IL | 90°8 77 72°3 63°1 303°2 
= 








It appears from this zhat the strong sulphuric acid (1 
to 5) is not quite so favcurable to the action as the more 
dilute (1 to 10); but tha: between this latter proportion 
and 1 to 500-there is no great difference in-the amount of 
oxygen fixed, and therfore of corrosion of the plate. 
The appearance of the plate in every instance indicated 
the formation of only lead peroxide. With sulphuric 
acid diluted with 1000 parts of water, the amount of 
oxygen fixed, and therefore of corrosion, was at least 
doubled, while the chem.cal-action was very different. On 
parts of the electrotle, Streaks of a mixture apparently of 
the yellow and puce-coloured oxides were seen. On other 
parts a white substance fornted and wag easily detached, 
falling in clouds into the liquid. Where this latter action 
took place, the plate was vésibly the most corroded. This 
white substance gave on analysis SO, equivalent to 736 
per cent. of lead sulphate, suggesting the idea that 1t was 


a basic sulphate of the composition 2PbSOQ,,PbO, which , 


would require 73° per cent. As the peroxidation of the 


lead is required, #nd th2 corrosion of thë plate is to be, 


avoided as much as possible, it is evident that this ex- 
tremely dilute’ acid must be avoided. It has already been 
shown that if the sulphuric acid is entirely removed from 
solution, as gometimes happens ‘in an Accumulator, the 
lead is simply converted into theehydrated protoxide, and 
*therefore corroded without any good effect. . 

2. Function of Hydrogen.—Ine the formation of a 
secondaty cell, aftes the complete reduction of oxide or 
sulphate toemetallic Jezd, bubbles of hydrogen gas are 

en to escape from the ‘ead plate. It has been assumed 
that a portion of this is occluded by the lead, or in some 
other way enters into association with it, and it has been 
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supposed that this hydrogen compound may play an im- 
portant part in the subSequent production of electro- 
motive force. It therefore appeared desirable to obtain 
experimental evidence as to whether hydrogen is so 
absorbed. . Thé process we adopted for this purpose was 
founded upon the observation of Graham that hydrogen 
associated: with palladium reduced ferri- to ferro-cyanide 
of potassium, and that generally in the occluded condition 
the element was more active chemically. We had pre- 
viously ascertained that hydrogen associated with other 
elements, as platinum, copper. and carbon, was capable 
of reducing potassium chlorate to chloride, This method 
seemed to give trustworthy results, and therefore we 
applied it in this instance. As theeresult of several trials, 
however, we found that the amount of hydrogen asso- 
ciated with the reduced lead was almost inappreciable. 
Small as this quantity 1s, however, it is by no means im- 
possible that it may be the cause of the exceedingly high 
electromotive force observed for the first few moments, on 
joining up a completely formed cell 4mmediately after its 
removal from the circuit of the charging cyrrent. This, 
however, may be due, as Planté imagined, to the gaseous 
hydrogen itself. The principal: if not the only function 
of the hydrogen of the water or sulphuric acid is there- 
fore that of reducing the lead compounds. —__ i 

By a totally different process Prof. Frankland has very 
recently come ‘to the same conclusion as ourselves in 
regard to the exceedingly small amount: of” occluded 
hydrogen, Pe 

3. Evolution of Oxygen from the Peroxide Plate.— 
Planté noticed a small escape of gas from the negative 
plate of his cell immediately after ts removal from the 
influence of the charging current. This he attributed to 
a decomposition of water by means of loeal circuits be- 
treen the peroxide and the subjacent lead plate in contact 
with it. 

The explanation we gave in our first paper (NATURE, 
vol. xxv. p. 221) of the local action which goes on at the 
negative plate does not account for the escape of any gas 
—either oxygen or hydrogen. We therefore thought 
it of interest to ascertain the nature, and if possible the 
*erigin, of the gas noticed by Planté. 

We found that the escape of gas- from a Planté nega- 
tive plate was very slight, and soon ceased; but we 
observed that ıt became much more pronounced*when 
the temperature of the electrolytic liquid'was raised. In 
order to get a sufficient quantity of the gas for examina- 
tion, we prepared a negative plate according to the pro- 
cedure of Faure, and then heated it in dilute acid, with 


an arrangement for collecting the gaz as ıt was evolved.’ 


The amount of gas was still very small in comparison with 
that of the peroxide, but a sufficient quantity was col- 
lected to enable us to ascertain ‘that itewas oxygen. We 
next heated some of the electrolytic peroxide apart from 
the lead plate, and, again noticed a similar evolution of 
gas, which was afso found to be oxygen. This‘ shows, 
therefore, that it was not a result of local action. 

The gas has generally som® odour of ozone, and, on 
testing the dilute acid between the plates of a Planté cell, 
we always found traces of something that bleached per- 

*manganate of potassium, and which might be either 
ozone or peroxiaé of hydrogen, ' 

* The origin of the gas noticed by Planté may be easily 
attributed to the oxygen which always passes off in quantity 
from the peroxide plate during the process of “ formation.” 
It is only necessary to suppose that sbme of this becomes 
condensed on the peroxide, and is gradually eliminated 
from it when the surrotinding conditions ate changed. 
But the matter is capable: of another explanation. If 
peroxide of hydrogea “be really formed in the liquid, it 
will exert its well-known influence "on higher oxides, 
namely, that of reducing them and itself at the same 
time. Asa matter of fact, if peroxide of leadis dropped 
into peroxide of hydrogen oxygen is evolved. 
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4. Temperature and Lecal Actiont—Planté has recently 
pointed out that an elevation of temperature facilitates 
the formation of his secondary cell (Compte? Rendus, 
August, 1882). The character of the chemicalechanges 
which took place at the negative plate led us to think it 
exceedingly probable that this increase in the rate of 
formation arose from an augg@ntation in the amount of 
local action. Experiment showed such to be the case, 
Pairs of. similar negative plates on Planté’s model were 
allowed to remain in repose at 11° C. and 50° C. respec- 
tively, and the formation of the white sulphate was visibly 
more rapid at the highey,tlan at the lower temperature. 
The same is also trueewtth negative plates prépared by 
Faure’s process, Thus we found that two simlar plates 
kept in repose for an houf, tae one at 11° C. and the other 
at 50° C., formed by local action*2'6 and 7'4 per cent. of 
lead sulphate respectively. On two other plates the pr8- 
portions were 7‘6 and q's per cent. respectively. These 
observations of gourse by ng means exclude the idea 
that an increase of temperature may dacilitate the other 
chemical changes that take place in the formation of a 
lead and lead-oxide cell. J. H. GLADSTONE 

: ALFRED TRIBE 


THE LION AT*REST 


HE illustration which we give on next page, from Za 

` Nature, 18 after a photograph of onë of the lions 
in the Zoological Gardens, London. e This photograph 
may be regarded as one of the numerous triumphs of 
instantaneous photography, valuable both to art and 
science. The original was rephotographed in Paris 
directly on wood, by means of. a special collodion, at 
present much used. This has assured a perfectly 
faithful reproduction of the oniginal, exhibiting all the 
characteristic details of the lion af rest. The illustration 
tells its own. story, 








ON THE RELATIONS OF THE FIG AND THE 
; CAPRIFIG) ° 


T HE relations of the fig and the caprifig, or the cultivated 
varieties of fig and the wild form,of the Mediterranean 
region, have been variously explained by different writers, 
including those recent ones whose works are cited below. 
Intimately connected with this question is the process of 
caprification, so often and so circumstantially described 
by ancient and modern authors, amongst the later of 
whom we may mention Gasparrini. Graf Solms-Laubach’s 
essay isan elaborate work of upwards of one hundred 
quarto pages, embodying theeresults of much research. 
Not the least interesting part is that treating of caprifica- 
tion, or perhaps we might say the manner in which fer- 
tilisation is effected. The author regards the cultivated 
edible varienes of fig as constituting one race, and the 
wid capiifig as another race of one and the same species; 
and the former as having developed from the latter under 
the influences of cultivatfon. Gasparrin1, on the con- 
trary, described them as distinct genera. Dr. Fritz Muller 
takes an altogether different view. He says it appears to 
him far more likely that the fig and caprifig represent, as 
Linnæus supposed, different forms, the male and the 
female, belonging together, and not proceeding the one 
from the other, but which developed side by side, before 
any cultivation, through natural gelection. An examina- 
tion of the facts adduced by Solms-Laubach himself 
seems to point to the correctness of Muller's view. But 
we will set them forth as briefly as possible, leaving the 
reader tô judge for himself. The responsibility of their 
accuracy rests with the author whom we are quoting. It 

1 “Die Hækunft, Domestication und Verbreitung des gewdéhnlichen 
Feigenbaums (Ficus Carga, L.).’" Von Grafen zu Solms-Laubach  (Got- 
tingen, 1882 }—*‘ Caprificus und Feigenbaum.” Von Fritz Miller. Kosmos, 


xı _p.306.—‘' Sulla Caprificazione, &e:"’ G. Arcangel., Processi Verbalt 
della Società Toscana di Scienze Naturali, November, 1882. 3 
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vessel of one flower. The fleshy part is a. thickened 
hollow receptacle, closed, except a very narfow aperture 
at the top, and containing numerous minute flowers 
crowded together all over the inside of the cavity, Both 
the fig and caprifig produce three more or less distinct 
crops of fruit in the course of the year. Each of these 
crops of fig and caprifig bears a distinctive name ; but 
the three crops of the former do not all reach maturity. 
In this country only one crop ripens. The varieties of 
the fig in Naples, whether cultivated or wild, produce 
fruit at least twice a year, and different varieties exhibit 
diverse phenomena in the degree, of development and 
maturation of the several crops, In the fig the tissue of 
the receptacle or inflorescence is fleshy, and the perianth 
and pedicels of the individual flowers it contains thicken | 


may be well to explain, inthe first place, thë nature of | 
the fruit of the fig, as it ig Something more than a‘seed- 





closely. examine the ørofchi when fully ripe in June, we 
see here and there a black-winged insect emerging from 
the orifice at the top, its hairy body dusted over with: 
pollen grains that have adhered to it in. itse passage 
through the zone of male flowers... And. if we. cutcopen 
one of these fruits, we find a. considerable. samber ‘of. 
these insects, all striving to figel the way out. These are 
females and associated with them are some helpless wing- 
less males, and very often a number of a slender ichneu- 
mon as well. The female of this generation visits not 
only the mamnoni, but also the fruits of the fig, if there 
are any at hand, in order tg deposit her eggs. Now the. 
remarkable fact in conpéetion with this is that she is able 
to do so effectually in the ganmonz, but notin the edible 
fig, though she hee d àp penetrating the fruit far 
enough to convey pollen to the f@male flowers, perishing 
in the act. Furthermore the generation of the insect tha 





and abound in a sugary juice; whilst the fruit of the 
caprifig remains hard and milky up tg maturity, or only 
imperfectly softens just at last withput any secretion of 
sugar, and then shrivels and dries up. As long ago as 
1770, Colin Milne} recorded the fact that th® varieties of 
fig cultivated in England contained only female flowers ; 
and Graf Solms found that male fiowers were almost 
invariably altogether wanting in the varieties culti- 
vated in Naples, and in the very rare exceptional 

instances in. which they were present they were | 
imperfectly developed and abnormal, the anthers being | 
commonly replaced by leafy crgans. On the other 
hand the inflorescence of the caprifig, as observed in | 
Naples, usually contained both male and female flowers, | 


the latter covering the greater part of the surface of the 
cavity, and the former restricted tọ a zone, variable in 
breadth, in the neighbourhood of the apical aperture. It 
is, moreover, noteworthy that the inflorescence exhibits 
proterogynous dichogamy in a marked degree. At the 
time when the female flowers are in a receptive condition 
the male flowers are still in a very early stage of, deve- 
lopment. The significance of this will perhaps be better 
understood afterreading the description of caprification— 
that is if we may assume with Miiller that this is really a 
grocess of fertilisation, in which there is a mutual adaptation 
of the inflorescences of the fig and caprifig and the insect 
which is an agent in procuring fertilisation. Before pro- | 
ceeding to that description, it should be mentioned that a | 
variety of the fig exists in Brittany in which normal male 
‘flowers are abundantly produced. Yet, as in the caprifig, 
the males are not developed until long after the females 
have passed the receptive stage.. The position this 
variety occupies in relation to other varieties and to the 
caprifig has not been ascertained, It may be a reversion 
to an original monascious condition. 

With regard to caprification, ig was known to the 
ancients that an insect inhabits the fruit of the caprifig, 
and they also discovered that the visits of this insect to 
the fruit of the figpexercised Some beneficial influence, 
either in accélerating ripening or in hindering the fall of 
the fruit before it was ripe. Censequently, branches of 
the caprifig were hung on the fig-trees at a certain season 
to insure these visits, and effect what was termed caprifi- 
ecation. The insect that operates in this manner is a 
small hymenopter (Blastophaga grossorum, Grav syn. 
Cyxips psertes, Linn.), the complete annual cycle of deve- 
lopment of which takes place witHin the three crops of 
fruit of the caprifig, whilst only one generation visits the 
fig, and that, as «Will be seer, to`nè advantage to the 
insect itself, In order to render. what follows easily 
upderstood, we will give the present Neapolitan names of 
the three crops of the caprifig, The fruits that, hang 
through the winter angleripen in April are called mamme 
(cratitires of the ancients). These are followed ‘by the 
proficht (orndy, which ripen in June, and the wmanwond 
(fornites), which ripen in August and September. If weel 

+“ & Botanical Dictionary,” in the article on “ Caprification.” 
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| for further research and experiment. 


develops in the mammoni deposits eggs in the mamme; and: 
the generation proceeding therefrom finds an asylum, for 
its progeny in the ørofchi. Respecting the reproduction. 
of the Blastophaga, Graf Solms claims to have made the. 
important discovery that the eggs must be deposited within 
the integuments of the ovule itself ; otherwise they do notde- 
velop. The fertility of the insect is astonishing, a very few of 
them being able to pierce the numerous female flowers of a 
fruit of the caprifig. For this pufpose the ovipositor: is 
thrust between the branches of the stigma, down the 
pollen channel of the style into the ovary,*’and into the 
solitary ovule itself. This act causes, a. gall-formation, 
whilst it does not prevent the development of the ovule 
into an imperfect seed, which shelters and nourishes 
the larva that escapes from the egg. 

The foregoing condensed extracts are perhaps sufficient 
to give an idea of the only way in which the female flowers 
of the fig are fertilised by the male flowers of the caprifig. 
It seems to be almost certain that seedling figs are wn- 
known in countries where the caprifig does not exist, 
Where it is found apparently wild it is rather as t 
mains of cultivation than as plants sprung up from seeds, 
With regard to the origin of some of the cultivated varies 
ties purporting to have been raised from seeds produced 
without the intervention of the caprifig, they offer a 
__ Possibly the 
their origin to what has been calfed parthenogene 
and more recently adventitious embryo-formation. Pa 
ing over many other interesting particulars in Graf Solm's: 
essay, we come to one which Dr. Müller regards as strongly. 
in favour of his view. It is this, the seedling offspring 
of the fig, fertilised by the caprifig, are said to consist of 
varieties of the fig and the caprifig, pure and simple; 
without any forms intermediate beween the two parents. 
On the other hand it is stated that a perfect seed is now 
and then found in the proficht. Prof. Arcangeli, in a 
later memorandum on. the subject, states that he is 
unable to pronounce. judgment in favour of one or the 
other of these views, and confines himself to recording 
the following observations on wild and cultivated forms. 
The fico verdino and the Fico piombinese are com- 
monly cultivated varieties in Pisa, yet bhe had never’ 


















found a single perfect seed in their fruit, whereas’ in the 


fruit of the Fite diancolino, which is. consideredas: a. 
wild form, among numerous gnperfect seeds. he had: 
found some perfect ones, which germinated freely, 
Whatever light future investigations may throw.on this 
subject, the foregoing facts conceyping the life-history. of 
the Blastephaga and the fertilisation of the fig are of great 
interest, In conclusion it may be added that Graf Solms 
found the same or a closely allied insect in the species of 
Ficus th@ are most closely related to Ficus Carica, and 
which inhabit Western Asia, including’ North-Western 
India, As Müller suggests, it would be worth while looking 
into the matter to seg whether they offer male and female’ - 
forms. ee 
W. Botting. HEMSLEY 
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è NOTES MAJOR-GENERAL H, G. D. Scort, C.B., F.R.S., late Royal 
Engineers, died on Monday morning at his residence, Silverdale 
THe. -Quegn has been pleased to confer the honour af Knight- 3 i 
hood apan, Dr. C. W. Siemens, F.R.S. ` AURA Sydenham, aged 61. H2 was educated at the Royal Military 


M. WotF has been nominated Member of the Academy of 
Sciences by.32 votes against 21 givens to M, Bouquet de Ja Grye. 
At. Monday’s meeting M. Jord¥n pronounced the Hoge of Prof. 
Henry Smith, and M. Bertrand gave an explanation on the 
double prize, to which we referred last week. He stated 
that the Commjssion was aware of the existence of the paper of 
Prof. Henry Smith, and*that it was to oblige Prof, Smith to 
publish his*valuable secret that the Bize- -subject, was selected. 


“Up to the present date, we u&lerstand, there have been 
veceived in answer to the officialfétter of inquiry to the Members 
of the British’ Association, as to whether they intended to go to 
Montreal or not, replies in the affirmative from 340, Among 
these aie a good many who „may be said to be really representa- 
tive of English scienee, but as*might be expected the younger 
men are present in a larger ‘proportion than the older, 


THE Annual Meeting of the Iron and Steel Institute will take 
place at the Institution of Civil Engineers, 25, Great George 
Street, Westminster, on Wednesday, May 9th, and two follow- 
ing days. On Wednesdaf, May 9, the Bessemer Gold Medals 
for 1883 will he presented to Mr. George J. Snelus and Mr. 
Sidney Gilchrist Thomas. During the meeting the following 
papers will be read :*-On the Value of Successive Additions to 
the Temperature of the Air used in Smelting Irqn, by Mr. ‘I. 
Lowthian Bell, D.L., F.R.S., Middlesborough; Comparison 
of the Working of a Blast Furnace with Blast varying in Tem- 
perature from 990° F, to 1414° F., by Mr, William Hawdon, 
Middlesborough ; on American Anthracite Blast, Furnace Prac- 
tice, by Mr. Thomas’ Hdttman, Philadelphia; on the North- 
ampton Iron Ore District, by Mr. W. H. Butlin, Northampton ; 
on Steel Castings for Marine Purposes, by Mr. William Parker, 
of Lloyds ; on the Separation and Utilisation of Tar, &c., from 
Gas in Siemé&ns’ Gus Producers, by Mr. W. S. Sutherland, 
Birmingham; on Improvements in Railway and Tramway 
Plant, by M. Albert Riche, London; on the Estimation of 
Minute Quantities of Carbon by a New Colour Method, by Mr. 


J. E. Stead, Middlesborough ; on the Tin-plate Manufacture, by f 


Mr. Ernest Trubshaw, Llanelly, South Wales; on the Coal- 
washing Machinery used at Bochum, in Westphalia, by Mr, 
Fritz Baare, Bochum, - 


We regret to announce that Dr. William Farr, C.B., formerly 
Superintendent of the Statistigal Department of the Registrar- 
General’s Office, died on Saturday night. 
at Kenley, in Shropshire, was educated at Shrewsbury, and 
afterwards proceeded to the Universities of Paris and London. 
After discharging the duties of house-surgeon of the Infirmary 
at Shrewsbury for a short time, he continued the practice and 
teaching of medicine in London, editing the Medical Annug! 
and the British Annals of Medicine. In 1838 he was appointed 
Compiler of Abstracts in the Registrar-General’s Office, where 
he organised, the statistical department, of whieh he was made 
superintendent. In this eqgpacity he assisted- in taking the 
census in 1851,.1861, and 1871. He was author of a large 
number of articles, contributions to medical journals and papers 
relating to statistics of health and kindred subjects, He wrote 
many official reports on Public Health, on the Cholera Epidemic 
of 1849, and on the Census; and he constiucted the English 
Life Tables, with values of annuities. Dr.’ Farr wes Corre- 
sponding Member of the French Institute. It may be remem- 
bered that a few years ago considerable disappointment was felt 
that, when a. vacancy occurred in the office of Regisfrar-General, 
Dr, Farr was not appointed to the post, with the work of which 
he had so long been credited. 





He was born in 1807, ' 


Academy, Wéolwich, and-entered the Royal Engineers in 1840, 
He gcted as instructor ic surveying and practical astronomy at 
Chatham, and also as examirer of military topography for the 
Military Education Department at the War Office. He retired 


- from the army in 1871 as major-general, and became Director of 


Buildings at South“Kencington, acting’as architect to the Royal 
Albert Halland Science Schools, He was secretary to the Royal 
Commissioners of the 1351 Exhibition. He has just finished 
superintending the construction, of the Great International 
Fisheries Exhibition.  , 


Pror. FRANCIS MARCET, who died a few days ago in London 
at an advanced age, though English by birth, was a Swiss by 
adoption and family connection, and spent ‘the greater part of 
his long life in Geneva.” Marcet’s achievements in science were 
numerous and noteworthy, and procured for him the Fellowship 
of the Royal Society. Some of his discoveries, especially those 
concerning the boiling point of water, the determination, by 
freezing, of the specific beat of solids, and, above all, his obser- 
vations at Pregny on the increase of temperature of artesian 
wells, are recognised as important. Several of these observa- 
tions were made in collaboration with his friend, Auguste de la 
Rive; In conjunction wth De Candolle he made a series of 
researches in vegetable physiology and the action of poison on 
plants, and his “ Manuel de Physique élémentaire,” albeit now 
out of date, ranked forty years ago as the best scientific texte 
book of the period, 


Tur French Government are steadily continuing their excel- 
lent work of deep-sea investigation. Their vessel, the Za/smaz, 
is now being equipped and fitted out with the most improved 

machinery and apparatus, and will leave on June 15 for 
Morocco, the Canaries, Cape Verd Islands, Azores, and the 
Sea of Sargasso. Our last expedition of this kind, in the 
Challenger, although highly successful considering the great 
extent of area traversed. by it, might be considered in one 
respect tentative, and ought to have led to further results, Ouse 
own seas have never been sufficiently investigated, while the 
Americans, Norwegians, Germans, French, and Italians have, 
especially ‘of late | } years, been indefatigable in thoroughly 
exploring their parts j of | the North Atlantic and Mediterranean. 


From Monday’ s debate it is evident that the new Patent Bill 
will not satisfy everybody, which was just what might be ex- 
pected. It is certainly a great improvement on the existing 
law. The provision witt regard to the Patent Museum seems 
to us a step in the right Cirection. ‘The Bill ‘provides that the 
control and managenfentf the existing Patent Museum and its 
contents shall be transferred to and vested in the Department of 
Science and Art, subject to suth directiong, as Her Majesty in 
Council may see fit to g:ve. The Department of Science and 
Art, moreover, may. at ary te require a patentee to furnish a 
a model of his invention Tor deposit ın the Patent Museum on 
payment to the patentee of the cost of the manufacture of the 
model. Anotfer commendable provision is that the Comptroller * 
shall’ cause to be éssued. periodically an illwstrated journal of | 
patented inventions, as well as reports of patent cases decided 
by courts of law, and any other information that the Comptroller 
may deem genetally useful or important, 

Tux Birmingham Natural History,and Microscopical Society 
has established a “ Sociological Section,” for the study of Mr. 
Herbert ‘Spencer's system of philosophy. The section originated 
ina wish to unite, fer the purpose of” mutual help, those who 
were already&tudents of Mir. Herbert Spencer’s system, but were 
gnknown to gach other, and to introduce to the synthetic philo- 
sophy those already engaged in some special biological study, 
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but as yet unfamiliar with the principles common to all depart- 
ments of natural history, Mr. Herbert Spencer, who is already 
an honorary vice-president of the Society, has been communicated 
with, and has expressed his cordial approval ot the course of 
work proposed to be done by the section, adding some valaable 
suggestions. It is intended to go through the whole of his works, 
discussing” special points as they arise, and where practicable 
‘giving illustrations. The president of- the section (Mr. W. R. 
Hughes, ¥.L.S.) will open the first’ meeting w uh a brief 
address, 


SEVERAL contributions to the theory of the microphone have 
lately appeared, Mr. Shelford Bidyell has communicated to 
the Royal Society a series of determinations of the changes of 
resistance of a microphonic contact under different pressures ; 
and comes to the conclusion that the mere fact that a current 
causes delicately adjusted metal contacts to adhere to each other 
seems sufficient to account for the superr® efficiency of carbon. 
Mr. Bidwell also thinks that the heat*generated at the coatact 
by the curreut plays an important part, for in canbon this reduces 
the resistance, whilst in metals it increases it. Mr. Bidwell’s 
experiments on metals were, however, confined to the metal 
bismuth, which, being both the most fusible and the worst con- 
ductor, is the very one which ought to have been avoided, No 
conclusion of any value as to the metals in general can be drawn 
from experiments on bismuth alone, Mr. Oliver Heaviside has 
also experimented on the microphone, and finds the apparent 
resistance of a contact to vary inversely as the square root of the 
current, Arguing from these observations he conclides that it 
is no use to arrange a number of microphones either in series or 
in parallel. ‘This result is, however, contradicted by experience, 
for a transmitter such as the Hunnings, with many contacts in 
parallel, is much more powerful than the, single-contact Blake 
transmitter, Moreover the results attained'in Paris lately by M. 
Moser using a “battery” of microphones arranged partly in 
series, partly in parallel, disposes of this conclusion of Mr, 
Heaviside’s. It may be remarked that the suggestion to use-a 
battery of microphones was made in 1881 by Prof. Silvanus 

“Thompson. Messrs. Munro and Warwick have lately produced 
some successful telephonic or microphonic transmitters with 
metal contacts. ‘These experimenters regard the action of the 
microphone as due to the existence of a silent discharge of elec- 
tricity through the thin air stratum at the ‘contact. This view is 
perhaps sustained by a remarkable observation due to Mr, Stroh, 

that when a current is passed through a carbon microphone of a 

peculiar type there is a very minute repulsion observable between 

the two pieces of carbon, the actual movement being through a 

distance of ‘o005 of a millimetre! 

2 s . 

Litera scripta manet is a phrase which is literally true of 
China, It is gene mentiened in popular books on that 
country that the respect for paper on which any words are written 
is so great that scavengers are spe@ally employed to collect it in 
the streets and preserve it. Whatever doubt existed on this 
score must now be set at rest, for in a recent issue of the Peking 


‘eo Gazetle we find a memorial to the throne from the Police Censor 


of the central divigion of the capital, reportjng that there are in 
*that city over eighty establishments for the remanufacture of 
waste paper. Paper with characters on it, the memorialist 
complains, used to be mixed up with the waste paper and 
defiled by being applied to such base dsess" The memorialist 
and -his colleagues published ' proclamations ; embodying the 


Sacred edict of the great Emperor Kang-hi, that in 1 heaven and! 


earth there is nothing swore precious than written characters. 
Shopkeepers were forbidden to traffic m printed or written 
paper, and the manufacturers were ordered to pick out all such 
paper from among the waste paper purchased lay them, ané 


„Send it to the offices, where a certain amount per pound would 
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be paid for it, Two temples were &elected where this paper- 
could be properly burned periodically, Thé police magistrates 
on inquiry fnd that now the manufacturers haveSome idea of 
the reverence due to written characters; but some permanent 
means of supporting the expenses of the purchase and sacred 
process of destruction shduld be established, as at ‘Present the 
memorialist has to pay them out“of his own pocket. ‘ He further- 
sug ‘ests that the sale of the*house and furniture of a certain 
e-caped criminal, thoughgthey will not fetch much, will be-- 
sufficient, if put out at interest, to meet these expenses; and he- 
further requests that the geet written paper to manufacturers 
be forbidden, The ImpeMal rescript on this memofial has not 
come to our notice ; but ingll probability the escaped crimindl’s 
house and forniture are now @ployed ia preventing the defile- 
ment óf the “fliegende Blatter” of Peking. 


ACCORDING to the China Mail telegraphs in China are likely 
to receive a most important extegsion in the shape of a line from 
Canton to Shanghai, Should this lin® be constructed, the 
southern port will then be in direct connection-with Tientsin. 
Lead ore, according to the same authority, habeen discovered 
in Kwantung, the province in which Canton is situated ; and it 
is proposed to work mines of this metal, These movements are 
stated to be purely Chinese, “and a#signs of progress they are- 
worthy of the most attentive consideration,” 


From Mr. J. F. Duthie’s “ Report on the Progress and Con- 
dition of the Government Botanical Gardens at Saharunpur and 
Mussoorie for the Year ending March 31, 1882,” we learn that 
many additions have been made to the Gardens, of interesting 
and valuable economic plants, among them the Cassia mari- 
landica, L., or North American senna plant, the wax palm of 
the Andes (Ceroxylon andicola, Hymwb.), upon the trunks of 
which large quantities of wax are formed and is easily removed by 
scraping, erula eee L., the ammoniacum plant of Morocco, 
Fraxinus ornus, L., the manna ash of the Mediterranean 
region, Guaracum ‘officinale, L., the lignum vite, of commerce, 
Quassia amara, L., one of the bitterwood” trees from the West 
Indies, Rhesm palmatum, L., var. tanguticunt, a native of 
North-West China, one of the specieg which yields medicinal 
rhubarb, Besides these, many new fruits, v vegetables, and fodder 
plants have heen under cultivation. Mr. Duthie1eports a very 
important item of cultivation, that of drug-yielding plants for the 
supply of drugs for the use of the medical department. Extract 
of henbane and extract of taraxacum have both been made, and 
Mr. Duthie has prepared a list of other drugs which ‘he proposes 
to cultivate either in the hills or ag Saharunpur. Amongst these 
may be mentioned aconite, aloes, buchu, calumba root, colchi- 
cum, digitalis, gentian, jalap, liquorice, ‘scammony, colocynth, 
and others, It seems that the cost of maintaining the Saharunpur 
Gardens much exceeds the income derived from them ; but being 
k@pt up mainly for scientific purposes they are not expected to` 
prove directly remunerative, | It further appears, that sanction 
has lately been given to the closing of the Gardens at Mussoorie 
and Chajrt, which it has been found impossible to work success- 
folly. A new Hill Gardén, however, is to be opengd at a more 


eligible site. e 


THE valuable geological and palzontological collections from 
Spitzbergen made by Dr. A. Nathorgt and Baron De Geer last 
summer will be distributed between the National Museum and 
the Geological Museum at Stockholm, while the duplicate- 
specimens will be presented to the museums in Upsala, Lund, 
aud Gothenburg. 


THE Second Part of vol. i. of Thomson and Tait’s ‘‘ Natural 
Philosophy,” second gdition, is announced for immediate publi- 
cation, edited for the most part by Prof. F. Darwin. The 
remaining volume, originally planned, will not be published. 
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Pror. ‘O'REILLY wriths from the Royal College of Science 
for Ireland, Dublin, that there was visible there, on the night of 
the 16th, between ro and 11 o'clock p.m., an aurora appearing 
as a glow, but without any beams when observed. The wind 
on the 17th was from the south, but the temperature was still 
_ relatively low. ` : 

THE opening of the proposed International Horticultural Ex- 
hibition and Botanical Congress at St. Petersburg has been 
postponed to May 5, 1884. j r 


` TuE Copncil of the Popular Oasguyatory of the Trocadéro has 
decided to open a series of Sunday [eotures, illustrated by expe- 
riments, during the whole of the er season. The Thursday 
lectures will be devoted tœ astr@iomical topics dnd delivered in 
tke evening, and will be followed by demonstrations on the sky 
itself, weather permitting. 


Dr, Doserce, whose appajntment to Hang Kong we noted |. 


` last week, has been® attached to Markree and not to Dunsink 
Observatory. 


‘ : 

Tux additions to the Zoological Society’s Gardens during the 
past week include a Rude Fox (Canis rudis) from Demerara, 
presented by Mr. G. Hg Hawtayne, C.M.Z.S.; an Arabian 
Gazelle (Gazela arabica 9) from Arabia, presented by Mr. J. 
Sewell; three Weasels (Mustela vulgaris), British, presented by 
Mr. George Lang ; g Wood Owl (Syrnium aluco), British, pre- 
sented by Capt, E. Hall; a Lanner Falcon (Falco lanarius) from 
Eastern Europe, presented by Major J. H. Hussey ; a Common 
Raven (Corvus corax), British, presented by the Earl of Eldon ; 
five Mississippi Alligators (Alligator mississippiensis) from the 
Mississippi, presented by Mr. Thos. Baring; two Common 
Snakes (Zropidonotus natrix), British, presented by Lord 
Londesborough, F.Z.S. ; two White-fronted Capuchins (Cebus 
albsfrons $2), from South America, presented by Mr. H.. 
Smith ; a Palmated Newt (Triton palmipes), British, presented 
by Mr. J. E, Kelsall; two Amberst’s Pheasants (Thaumalea 
amherstia å 9) from Szechuen, China, deposited ; three Lions 
(Felis leo § 9 9) from South Africa, two Reeves’s Pheasants 
(Phasianus reevesi § 3) from China, a Great Black Cockatoo 
(Microglossa aterrima) from New Guinea, a White-backed Piping 
Crow (Gynnorhina leuconota) from Australia, a Common Otter 
(Lutra vulgaris), British, purchased. 


OUR ASTRONOMICAL COLUMN 


D’Arrzst’s Comzr.—We last week referred to the discovery 
of D’Arrest’s comet at the Observatory of Strasburg on the 3rd 
inst., upon the strength of a telegram received at Lord Craw- 
ford’s observatory from Prof. Krueger, tv the following effect :— 
“Dr. Hartwig dissovered on April 3°610 G,M.'T. D’Arrest’s 
periodical comet in right ascension 13h. 55m. 24s., declination 
+8° 16" Daily motion —44s. in R.A., and + 9! in declina- 
tion.” ‘This telegram was published in the Dan Echt Circular, 
No. 76, but in No. 77 issued five days later we read, “ Prof. 
Krueger telegraphs: that the object observed by Dr. Hartwig 
was not D’Arrest’s comet but a new nebula,” The “daily 
motion” assigned to the object in the first ‘telegram, notwith- 
standing it8 precise accordance in amount and direction with 
that which the comet wðwd have had in that position, was’ 
therefore an wllusioh, Tne calculated place of the comet for 
April 3°610 G.M. T. 1s in R.A. 13h. 55m. 11s., Decl. +8° 23⁄6. 
During the next period af absence of moonlight for which an 
approximate ephemeris was given in this column la.t week, the 
theoretical intensity of light will be nearly one-third greater than 
on April 3. 

THE GREAT COMET OF 1882.—Prof, Riccò sends “us the fol- 
lowing observation of this comet made with the 10-inch refractor 
at Palerms :— 

Afp. Decl. 


or u 


-9 4 4972 


MLT. 


App R.A. 
h. m. s hom s © 
April 6 at 8 21 29 


5 58 5°93 





elongated nacleus contaiaing two or more points. At this time 
the comet was distant from the emth 3°87, aad from the sua 


3°75- 

In Bulleti® della Socet di Scienze Naturali di Palermo for 
February 8 we find some remarks by Prof, Riccò on the circum- 
stances attending ‘the passage of the comet through perihelion. 
On studying the appearance -of the sun from twelve to fifteen 
hours afterward-, he fornd the prominences were by no means 
unusual either as regards number or dimensions ; there were nine 
with a greater altitude than 30”, and about as many smaller 
ones ; the highest was one of 85” on the west-north-west limb, 
opposite to the part of tke disk traversed by the comet, in which 
no prominences were visble. The comparison of observations 
made before and after perihelion passage, shows that no very 


_sensible effect'was produged upon the motion of the comet in its 


course through the corcnal atmosphere, and Prof Riccd con- 
cludes, on the other hard, that his own observations, made a 
few hours subsequently, ‘‘possono servire a constatare che 
reciprocamente la cometa non disturbd per nulla il corso degli 
ordinari fenomeni dell’ activita solare,” : 


THE BINARY STAR 4 ERIDANI.—In a communication to the 
Royal Society of New South Wales in June, 1880, Mr. Russell, 
the director of the Observatory at Sydney, suggested,‘ from the 
measures made since 1856, including his own up to 1880, that 
this object might not be a binary star at all, but merely afforded. 
an instance of one star passing before another by reason of its 
proper motion, is pinion is repeated in the volume of 


|, double-star results obtaired at Sydney, published last year. ‘In 


fact,” observes Mr. Russell, ‘a straight line accords better with 
all the ob-ervations made subsequent to Herschel’s than any 
ellipse, and it would appzar that the changes are due simply to 

roper motion ; of this I think there cannot be any doubt... .” 

he question has just been very fully and carefully considered 
by Mr. Downing, of tha Royal Observatory, Greenwich, who 
arrives at an opposite conclusion to that of Mr. Russell, and 
‘considers ‘‘ there is not sufficient evidence to justify us in asserting 
that # Eridani is other than a binary star.” We entirely agree 
with Mr. Downing in dis opinion. If we only compare the 
measures made by Jacob in 1845-46, with those of Russell and 
Tebbutt, 1878-80, we ge: the following expressions :— 


„d sin p = — 4/361 — [83894] (£ — 1850°0) 
d. cosp = + 9122 — [o°r017] (£ — 18500} 


showing differences from Herschel’s mean measures, epoch 
1834°996, of ~5°'1 in position, and + 0°82 in distance, which, 
are too large to be tolerazed. - 

This star has been ozcasionally miscalled 6 Eridani, which 
would imply that it was one of Flamsteed’s stars. Flamsteed, it 
is true, has..a' star which he calls 6 Eridani, and which is 
B.A.C. 9264 the binary is B.A.C. 521. The letter Ø was 
attached to the star by Lacaille in the catalogue at the end of. 
his Colum Australe Stelliferum. The number 61s merely bor- 
rowed from Bode. : 





GEOGRAPHICAL NOTES 


THE Geographical Sotiety of Lisbon has awarded their gold 
medal for this year to Mr. Carl Bock, the distinguished eastern 
traveller, who has also beer recently eae Corresponding 
Member of the Italian Anthropological SoWiety. . 


Tue third German Geogmphentag was held at Frankfort-on- 
the-Main on ‘March 29 im the presence of 430 men of science, 
Prof. Rein (Marburg) delivered the inaugural address, and also. 
opened the geographical exhibition, which comprised 1100. 
objects of interest. Amongst the most successful addresses we 
mention the following: Dr. Pechuel Loescle (Leipzig), on the 
mountain di-tricts of the Congo River, in which he described? 
minutely the mountain chains traversed by the Congo, according 
to the researches of O.car Lenz ani Gu-sfeldt. Prof. Ratzel 
(Munich), onthe significance of Polar re egrch with regard to- 
geographical science; ke propose] a resolution, “That the 
Geographentaz recognises that the*resumption of Polar researgh. 
by thesGerman Government is equally in the interest of geo- 
graphical science and of the Germar gation.” This resolution 
was adopted unanimously: Dr. Finger (Frankfort), on topo- 
graphy as dh introduction to geography. Herr Mang (Baden 
Baden), on, the method of the tellurium and Iuoarmm. Dr. 
Breusing (Bremen), on the means for the deternfnation of the 


He states that the comet was a very faint nebulo-ity with an j Position of localities at the time of great discoveries. Wr. 
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Buchner (Munich), on the tribe of Bantu negroes distributed 
through the whole of Squth-west Africa. Prof, Gunther 
(Ansbach), on the latest investigations. regarding the exact 
shape of the earth, Lieut. Wissmann, on his jpurney across 
Africa with Dr, Pogge. The oldest among the German African 


travellers now living, Dr. Riippel, had come to Frankfort to` 


greet Wissmann upon his return, The fourth Geographentag 
will be held at Munich. i 


FROM a paper by M. Smicroff on the climate of the Caucasus 
(published in the Caucasian /evestia, and based on the researches 
of Dr. Wild on the temperatures in Russia), it is evident that 
although enjoying a warm climate, still the climate of the 
Caucasus, especially in the north, is quite continental. Thus, 
the average mean temperatures of the year are 5°'4 Cels. at 
Alexandropol, 8°°5 at Stavropol, 12°°6 gt Tiflis, and 14°"3 to 14°°5 
at Bakou, Lenkoran, Kutais, Poti, and Redut-kaleh; but the 
yearly range of the average diurnal temperatures is still (with 
the exception of the two last places) as much as 20 to 30 degrees, 
while in Central and Southern Russia it varies from 22 to 35 
The highest temperatures observed on the Caucasus 
vary from 38°-s at Tif_ts, to 34°°4 at Poti? and the lowest from 

—25°°6 at Stavropol, to — 17°°3 at Tiflis,-and —6°°6 at Redut- 
kaleh. Itis interesting to compare these temperatures with the 
+38°°8 and —62° observed at Yakutsk, and —63°2 at Verk- 
hoyansk. Altogether, it is only in Southern Transcaucasia that 
localities are found where the temperature does not fall below 
— 10°, and the southern limit of the region beyond which ten- 
peratures lower than — 20° are vo longer found, runs from the 
Crimea to the Caucasus range, and along the northern slope of 
this last, towards Khiva, Tashkend, and Peking. ‘The whole 
range of temperatures observed at Caucasian stations is 60°°4 at 
Stavropol, 55°'8 at Tiflis, 45°°9 at Bakou, 42°'r at Poti, and 41°°6 
at Redut kaleh. Of course it is nothing in comparison with the 
range at Yakutsk, where the inhabitants must be accustomed to 
experience differences of temperature ranging’a lutle more than 
100° (from - 62° to +38°°8). But still it is large enough, espe- 
cially for the places situated on the plateaux. High-level 
meteorological stations are established at Goudaur (2156 metres 
above the sea-level) and Kvinam (2362 metres), Their average 
yearly temperatures respectively are 4°*1 (~8° in February and 
14°°3 in August) and xr (~14° m January and 123 in 
August), ` 
Tue last number of the Zzvestia of the Russian Geographical 
Society contains an elaborate paper, by M, Malakhoff, on the 
eanthropology of the Vyatka region ; a description of inscriptions 
on rocks on the Yenisei, with drawings, by M. Schukin; a 
note on old Russian geography, by M. Arsenieff; an account 
on M. Balkashin’s researches into the; Kirghiz, being aımost 
valuable addition to our very imperfect knowledge of them. 
The author comes to the conclusion that the Kirghiz are not a 
separate nation, but a federation of several nomad tribes who 
inhabited Southern Russia, the Goi, the neighbourhoods of 
Dalay-nor, the sources of the Blatk Irtish, and the shores of 
the Baikal, who were mingled together by, Genghiz Khan and 
his suécessors. M. Grigorieff contributes a note in which he 
shows ‘that Henriette Island, which was discovered by the 
Jeannette, is only the land which wa» sighted by Hedenström 
and Sannikoff from New Siberia in 1810, and that Bennett 
Island was seen by Sannikoff from the northern coast ‘of New 
Siberia in 1811. "Tiere can be ho doubt also that the land dis- 
covered by Sannikoff to the north-we-: of the northern extremity 
of the Kotelnyi Island exists in re@lity, but is more distant than 
Saunikoff supposed. This land, which was shown in dotted 
lines on older maps, but disappeared since Wrangell and 


e Anjou’s journeys, ought to be reintroduced on opr maps, The 


samme number contains a note on the map of Bokhara of the 
Greek Vatajsi, a *necrological notice of M#Tchoupin, several 
notes, and a new edition of the complete bibliography of the 
Amoor, by M, Bousse. One of the notes contamed new astro- 
nomical determinations and hyp ometrical measurements on the 
Yu-tschou, by Dr. Fritsche ; the Siao-U*tai-shan proved to be 
only gsoo feet high, instead of the 11,452 feet given by 
Mellendorf. d ‘ h 


ACCORDING to intelligegce from Tashkend, dated March 31, 
received by the Cronstadt Courier, it is in gontemplatior to send 
two Russian Exploring Expeditions into Central, Asia durmg 
the coming summer. The ostensible object of one is to suivey 
part of the Pamir Steppe and fix certan points astronomically? 
wyth the object of connecting the Russian surveys with the 
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English, The purpose of the other is to determine the astrono- 
mical position of places on the Oxus from the points of passage 
in its upper course*down as far as Khiva, in facb the whole 
course of *the river. 


From M. De Lesseps’s examination of the ground through 
which it is proposed to let the waters of the Mediterranean into 
the Tunisian and Algerian Chottsy he concludes that the scheme 
is perfectly practicable, and that there will be no difficulty as 
to boring and excavating. The-size of the proposed inland sea 
will be fourteen times that 9f the Lake of Geneva. . 





i 


° 
THE SOARING OF BIRDS? « 

THE circling, soaring hig of birds on stiff, olttspread wings 

appears to me a mu ore complex problem, and less 
easy of explanation, than thit OF motionless hovering (poising). 
At the same time it has certain definite and characteristic fem- 
tures, which must depend upon and connote certain definite 
aérial conditions, and which should therefore afford us so many 
hints toward the splution. Thegwhole phenomenon has been 
very clearly described in NATURE (vol. Xxiii. p, 10) by Mr. S. 
E, Peal, who appears to have had grand opportunities of ob- 
serving it at Sapakati in Assam. [The explagation which he 
gives is, however, insufficient, because he does not show how 


-| the bird in falling with the wind can acquire greater ‘‘ impetus ” 


relative to the air than it would if the air were stil. But such 
greater ‘‘impetus” is necessary if the®bird is to rise to a greater 
height than it would reach in still air.] - 

The most typical instance that I have oBserved was on 


‘January 8, 1882, near King’s Lynn, in Norfolk. The whole 


country for many miles round is flat, broken only by trees, 
buildings, and sea walls or river embankments, The wind was 
strong from the south. The birds (large gulls) were drifting 
away northwards towards the Wash, circling as they drifted on 
stiff, outspread wings at a height of 200 or 300 feet, and appar- 
ently rising higher. The level nature of the land forbade the 
notion that the wind had received an upward throw from any 
fixed obstacle in ‘its path (though I shall show below that there 
may be upward currents in the air without the-presence of a 
fixed obstacle). oh, 

The circling appears to begin about 100 or 200 feet above the 
ground. A strong wind 1sa constant and (presumably) necessary 
condition. The bird descends with the wind, and then circles 
round to right or left, and rises against the wind to a greater height 
than it had before. Now if the whole mass of air were moving to- 
gether horizontally with the same velocity throughout, this action 
would be wholly inexplicable, for the bird would feel no more 
wind in one direction than in another, and indeed would have 
no evidence of the existence of any wind at all except in glancing 
at objects on the earth. The fact that the earth is slipping away 
under the air in a certain direction does not affect the bird’s 
relation to the air, and gives no reason why the bird should fall 
or rise at one phase of its circle more than at another. Still less 
does it furni-h an explanation of the bird’s progressive ascent. 
We'may therefore infer as highly probable that the air in which 
the birds are circling does not move in a mass, but that there is 
some differential movement in it which makes a great difference 
to the bird, whether it rises or falls with or against the wind. 

I think there are at least two types of differential movement 
méhe upper air which admit of demonstration, and which should 
be tested in turn to see if either of them can give the meaning 
df the phenomenon of circling? ? 

(1.) First, there is almost always a greater velocity in the lugher 
strata of the air than in the lower. The lower strata are 
delayed by fricti¢n on the earth’s surface, and the higher strata 
outrun them ;, just as the water of a,brook is delayed by friction. 
again-t its bank, but flows faster in mid-stregm. ; 

(2.) Secondly, where currents override or run p4st one another 
there is generally some vol/ing between them. This may be 
seen near the edge of any stream bf water if the surface is 
smooth enough to exhibit the little swirls and whirlpools that 
are formed between the swifter and slower currents. In the air 
it may beeen on a grand scale on almost any windy day when 
there are separate floating clouds in the sky: Looking at right 
angles to the direction of the wind, each cloud is seen to have a 

X Lord Rayleigh’s valuable letter on this subject (N ATURE, vol. xxvii. p. 
534) gives me confidence in, oerna the following considerations, which I 
had prepared last February, and have submitted to two or three mathe- 


matical friends, I congratulate myselt on finding my own views in such 
close agreement with Lord Rayleigh’s,—H A. 
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systematic movement within itself: the rearward skirts of the 
cloud are chmbing up its sloping back, oftgn with’ little rolling 
curls : the top of the cloud is rolling over like a breaker in the 
act of tumbling on the beach, Each cloud is in fact the scene 
of a travelling vortex in the air revolving round a more or less 
horizontal axis, And the persistengyswith which such a cloud 
will-preserve its individual idgntity indicates‘ the persistency of 
the vortex. In the comparatively lower regions of the air it 
may be difficult to demonstrate the presence of such vortices, but 
similar causes are present, and it cagnot be doubted that similar 
effects are produced and that such vortices, possessing a propor- 
tionate degree of persistency, are generated in those regions of 
the air which are within the rage of the habitual flight of 
circling birds. .. 

Let us see what effect these coMditions (1) and (2) separately 
would have upon the circling flight Ùf a bird. 

(1.) First, let us take hofizontal currents increasing in velocity 
tMe higher*they are above the earth; and suppose a bird at the 
highest point of one of its gyrations, when it has mounted against 
the wind and is wheeling to one side or the other, preparatory to 
the descent with the vind whi@h is to give ft sufficient velocity 
for another rise (but which could not enable it to rise to the same 
hetght as before if the air had no internal movement, for there 
would be no seff renewing force to neutralise the ever-new force 
of gravity and the perpetual friction of the air). Let us regard 
the air at_the- level of the bird, at this turning-point, as s#i//, 
Then, relative to this point, the lower strata of air have a hori- 
zontal velocity in the opposite direction to the wind (as perceived 
on earth) ; and the bird in falling apparently down the wind will 
really be meeting stronger and stronger adverse currents, and 
when it has reachedethe lowest point of the ‘‘circle,” it will 
have a greater horizontal velocity relative to the air at that level 
than if the whole air through which it has fallen bad been still, 
Therefore, in virtue of- its: greater horizontal velocity relative to 
the air (which is accompanied by increased air-resistance), the 
bird will be subject to a greater force upon its wing-surface, and 
will therefore be able to mount higher (caderis paribus) than if it 
had fallen through still aix, But (instead 'of *‘cateris paribus ”) 
suppose the bird, as it rises, wheels gradually round and faces 
the.wind. Then, in rising, it will enter successive strata of air 
having successively greater and greater velocity relative to itself 
(the bird) than if the air had no internal movement, and therefore 
the air-resistamce, which is the lifting force, will ever be greater 
than that due to the height gained by the bird if in still air; and 
therefore the bid will be able to rise yet higher. But this 
manceuvré of wheeling to face the wind in rising will cost some 
time, during which gravfty ceases not to act ; it will also cost some 
friction and a slight loss of horizontal velocity, and the question is 
whether these los.es are sufficient to destroy the advantage above 
described. This is a problem for the mathematicians to solve. 

It seems difficult to'imagine that within the narrow limits of 

, the actual rise and fall of the bird at the different phases of its 
circle, these should be sufficient difference of velocity of upper 
and lower air-currents, to account for such a gain of elevation as 
Mr. Peal méntions (from 10'te 20 feet at each lap). We require, 
however, to know the vertical height of the bird’s fall and sub- 
sequent rise. I have not seen any estimate of this, but, judging 
from Mr. Peal’s diagram, the bird’s fall appears no greater than 
its gain of elevation (10 or 20 feet). - 

Still it appears from the foregoing considerations that the hird 
will gain support by falling with the wind and rising agaist‘it, 
when the upper wind is stronger than the lower. : e 

This result suggests that a bird might with like effect make 
use of two collateral currents of different velocity. Suppose two 
currents, fast and slow, side by side, flowing fg the same direc- 
tion. The ‘bird may fall with the slow current, and so acquire 
a certain horizontal velocity.® Then let it wheel-round against 
the swift current, arfi it will be able to rise against it to a height 
due to the greater horizontal velocity between bird and air. 
Having reached full heiglt, let it again wheel round into the 
slow current and recover by a sloping descent therein the hori- 
zontal velocity it has lost, which, when recovered, will enable it 
to mount again against the fast current. . - 

Thus it would appear that a bird can take advantage of alternate 
fast and slow currents, whether collateral or superposed, rising 
against the fast and falling with the slow, to maintain itself in 
the air, while partaking in the general drift of the Wind, without 
flapping its wings. ° > s 

{2.) In the next case to be considered, we have to deal not with 
horizontal currents, but with the rotatory ‘currents of rolling 
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masses of air, A mass of air rolling about a horizontal axis will 
have descending currents in its frofit, and ascending currents in 
its rear. The former can be of no use to the bird for the 
purpose of suport. Tte bird must keep in the rear of the roll, 
where it will find an upward slanti.g current. In a high wind 
this current would probably be strong enough to support the 
bird in motionless poise (relative to the earth), but, this could 
only be for a few seconds, because the whole vortex is travelling 
rapidly with the wind (of which it forms a part) and would 
speedily pass and léave the poised bird behind at the mercy 
of the downward currents in the van of the next advancing 
vortex. How then is the bird to remain in the upward current, 
and at the same time to maintain a high velocity relative to the 
air in which it moves? It can only be done by circling, ‘The 
bird must face the current in rising, and as it approaches at once 
the outskirts of the current and the limits of its own momentum 
(relative to the air) it must wheel round (—~indeed it must have 
begun to wheel while rising—) and fall down the wind, for the 
double purpose of recovering its spent velocity and of overtaking 
the receding vortex. e 

In falling down the wind, the bird will pass out of a stronger 
into a weaker current, and will be able to take advantage of the 
difference (regarded horizontally), just as in the case (already 
considered) of horizontal currents of different velocity. But 


- regardéd vertically the descent into the weaker current will be a 


disadvantage. However, it is clear that under these conditions 
there will be no difficulty about the bird’s support in air by a 
circling flight without stroke of wing, 

But there is still a difficulty with regard to the progressive 
ascent of the bird. Mr. S. E. Peal (NATURE, vol. xxiii, p. 10) 
testifies that the pelican, adjutant, vulture, and cyrus rise circling 
from 100 or 200 to as much as 8coo feet. Can it be supposed 
that a rolling vortex of air would have equal range or climb to 
such a height? Swirls formed at the edge of a deep stream of 
water are seen to be drawn obliquely away from the side towards 
mid-stream, and I suppcse that an aerial vortex with horizontal 
axis will in like manner be’ drawn obliquely upwards into the 
more rapid air. Moreover I remark that Mr. Peal’s observa- 
tions were made on the coast, and that his.diagram represents 
the birds as rising on a wind blowing up the country towards 
the hills, Such a wind would have a general upward slant, 
and any rolling of the air would have the same slant to begin 
with and to rise from, sc that a bird keeping to the (supposed) 
vortex would rise with it to the same height, 

The same principles which we have found useful in dealing, 
with the regular and rhythmical’ phenomenon of circlmg flight 
will, I think, help us to understand the general case of irregular 
sailing flight, like that of the albatross following a ship, as 
described by-so many writers (e.g. the Duke of Argyll, “Reign 
of Law,” fifth edition, pp. 153-4). “This general case may be 
accounted for by (1) irregular alternations (either in strength 
or dhection) of horizontal air-currents ; or (2) irregular upward 
currents, ; 

Currents alternating in strength are equivalent, in relation to 
any intermediate point, to currents alternating in direction. 

To take an extreme, almost imaginary, case: let us sup, ose a 
bird on outspread wings exposed alternately to the force of 
exactly opposite winds. To each in turn the bird will offer the 
sloping under-surface of :ts wings, and by each in turn it will be 
at once uplifted and pushed back, but a will counteract the 
backward push of the other, while each will reinforce the other’s 
uplifting effort. The resultgvill be that the bird will rise in a 
wavy line without any effort of its own beyond what is required 
to keep its wings rigid, and to present them favourably to the. 
alternate winds. : è 

Now suppose the whole air to be travelling horizontally in a° 
direction at right sangles to the two opposite currents, This 
supposition will not affegt the lifting power of those opposite? 
currents, but it will make it necessary for the bird (if it is not to 
be swept:away by'the travelling air) to sacrifice some of the 
height it might gain for the sake of making head against the 
general drift of the-wind. This is no longer an extreme or 
imaginary case, but one of very drequent occurrence, It js 
simply that, of oscillating gusts in a high wind, The air is full 
of sidelong rushes of wind (probably parts of neighbouring 
vortices), See howdhe vane of a weathercock oscillates, A 
sidelong rusl means fresh velocity relative to the bird in a new 
direction. The bird by a tilt of the wing can instantly convert 
hat fresh aif-pressure into a lifting force and rise apon it. And 
if these rushes of wind come alternately (as in an irregular 
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fashion they are sure to do) from right and left, the bird can 
take advantage of their alfernation to rise higher and higher, or 
at least to remain floating, withcut more effort than that which 
is requied to give the due slope to its wings to*make the most 
of every gust. i 7 

Next suppose the whole air with its two alternate opposite 
currents {as above) to be travelling horizontally in the same 
direction as one of the tuo opposite currents. Whether this 
supposition represents a possible state of things I hardly krow, 
but it would correspond in some measure with the commonly 
observed phenomenon of a succession of alternate gusts and lulls 
m the wind. Under these conditions, if the air-movement be 
all horizontal, ıt is difficult to see Fow the bird can twn the 
alternate gusts to advantage, uuless it can alternate its own 
direction accordingty, stemming the gust and wheeling 10und to 
fall back with the lull. The bird then would either circle or 
would follow a wavy ccuse oblique to the direction of the wind. 
Ent I imagine that alternate gusts and lulls (as felt, say, at the 
top of an observatory) are generally caused by a succession of 
vortices, of which only one phase at a time is present to the 
cbserver. These vortices will be infinitely various in the direc- 
tion of their axes and currents, and it is useless to try and 
imagine their relative positions. Probably the sea-birds, with 
their æ ns of inherited experience, have acquired an instinctive 
perception of the prokable sequences and correlations of air- 
streams and air-swirls, and are thereby guided so to steer their 
couse, selecting the upward and avoiding the downward cur- 
rents, as to gain the greatest possible advantage of lifting force 
that those currents can afford, to the great ecor omy of their 
muscular strength, which would otherwise have to be spent in 
the labour of the wing. 

In reading of the way in which albatrosses and other large 
sea bids will follow a ship at sea with little or no flapping of 
the wings, it has occurred to me that the great obstacle which 
the ship herself offers to the wind must of necessity give the 
wind an upward throw and originate a vortex in the air, pos: ibly 
large enough and persistent «uough to be useful to the birds. If 
the ship be a steamer, the diift of smoke fiom the funnel will 
indicate approximately the path of the retiring vortex. It 1s 
long since 1 have had any opportunity of observing, but J well 
recollect that the pulls used often to be seen in close relation to 
the tmoke that drifted to leeward of the steamer. It 1s tive that 
any chance n.orsels of biscuit, &c., thrown from the steamer 
would probably be thrown to leeward, and this might help to 
determine the position ‘of the expectant gull. 

Again, at sea, the ocean waves themselves, such as roll in 
from the Atlantic to the Land’s End, must thiow the wind into 
rolling vortices, which would afford slant upward currents. The 
slant, though very flat, might well be sufficient for the purpose 
of support to the long-winged sea-birds that know how to 
use it. - 

On land, countless obstacles impede the lower wind and tend 
to throw the air into a roll, 

Bearing m mind, then, the perpetual variation in strength 
and direction of current in a high wind, the whirls and gusts, 
and veering flaws, and seeing how it is postible for the bird to 
utuise every such variation (except a gownward current) to the 
purpose of its bodily support, we may, I think, obtain some 
insight into the agency whereby the birds accomplish their 
marvellous feats of soaring afd sailing, upborne upon stiff- 
strained, motionless wings. 

Further observations howeveg are required for the full 
solution of the problem which I have here only tentatively 
approached. HUBERT AIRY 

Woodbridge, February 28 





LJ . a 
° SOME POINTS IN ELECTRIC LIGHĦTIAG' 


“THE science of lighting by electriaty was divided by the lecturer 
into two principal parts—the methods of production of elec- 

tric currents, and of conversion of the energy of those cuirents into 
heat,at such a tempeiratuse as to be given off in radiations to 
evhich the eye was sensible. The laws known to connect to-g| 
gether those phenomena called electrical, were essentially 
mechanical in form, ctofely correlated with mechanical laws, 
and might be most aptly illustrated by mechanical analogues. 
For example, the terms * potential,” “current,” and ‘fre:ist- 


* Abstract of lecture delivered at the Institution of cil Engineers on 
Thursday evening, April 5, by Dr. John Hopkinson, E.R.S , M Inst.C E. 
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ance,” had close analcgues respectively in “head,” ‘iate of 

flow,” ard ‘‘coeffigent of friction” in the hydraulic transmission 

of powey, Exactly as in hydraulics head multiplied by velocity 

of flow was power measured in foot-pounds per second, or in 

horse-fower, so potential multiplied by current was power and 

was measmable in the game units. Again, just as water flowing 

in a pipe had inertia and required an expenditure of work to set. 
it in motion, and was capable of producing disruptive effects if 

that motion were too sudcenly arrested, so a current of electri- 

city ina wire had mertias, to set it moving electrgmotive force 

must work for a finite time, and 1f arrested suddenly by breaking 

the circuit the electricity forced its way across the interval as a 

spaik. Corresponding toss and moments of inertia in me- 

chanics there existed ineeléctricity coefficients ofeself-induction, 

There was, however, this dgference between the inertia of water 

m a pipe and the inertia of Sneglectric current—the inertia of the 

water was confined to the water, whereas the inertia of the 

electric current resided in the smrounding medittm, Heñce 

arose the phenomena of induction of currents upon currents, and * 
of magnets upon moving conductors—phenomena which had no 
mimediate analogfes in hydraults, e ` 

The laws of induction were then illustrated by means of a 
mechanical model. devised by the late Prof, Clerk Maxwell. 

In the widest sense, the dynamoelectric m&chine might be 
defined as an apparatus for converting mechanical energy into 
the energy of an electrostatic charge, or mechanical power into 
its equivalent electric current throughya conductor. Under this 
definition would be included the electrophorus ard all frictional 
machines; but the term was used in a more gestricted sense, 
for those machines which produced electric currents Ly the 
motion of conductors in a magnetic field, or by the motion of a 
magnetic field in the neighbourhood of a conductor. The laws 
on which the action of such machines was based had been the 
subject of a series of discoveries. Oersted discovered that an 
electric current in a conductor exerted force upon a magnet} 
Ampere that two conductors conveying currents generally ex- 
erted a mechanical force upon each other: Faraday discovered 
—-what Helmholtz and Thomson suksequently proved to be the 
necessary consequence of the mechanical reactions between con- 
ductors conveying currents and magnets—namely, that if a 
closed conductor moved in a magnetic field, there would Le a 
current induced in that conductor in one direction, if the number 
of lines of magnetic force passed through she conductor was in- 
creased by the movement ; in the other direction if dimmished. 
Now all dynamoelectric machines were based upon Faraday’s 
discovery. Not only so; but however elaborate it might be de- 
sired to male the ai alysis of the actio of a dynao-machine, 
Faraday’s way of presenting the phenomena of electromagnetism 
to the mind was in genera! the best point of departure. The 
dynamo-machine, then, essentially consisted of a conductor made 
to move in a magnetic field, This conductor, with the external 
circuit, formed a closed cirewt ın which electric currents were 
induced as the number of lines of magnetic force passing through 
the closed circuit varied. Since, then, if the curient in a closed 
cirguit was in one direction whenethe numter of lines of force 
was increasing, and in the opposite direction when they were 
diminishing, it was clear that the current in each part of such 
circuit which passed through the megnetic field must be alternat- 
ing in direction, unless indeed the circuit was such that it was 
continually cutting more and more lines of force, always in the 
sfme direction, Since the current in the wire of the machine 
vas alternating, so also must be the current outside the machine, 
unless something in the nature of a commutator was employed to 
reverse the connections of the internal wires m which the current 
was induced, and of the external circuit. There were then 
broadly two classes of dynamoelectric machines—the simplest, 
the alternating-current machine, w Were no commutator was used ; 
and the continuous-current machine, in wh%h a commutator was 
used to change the connection with the external circuit just at 
the moment when the direction ofethe current would change, 
The theory of the alternate-current machine was then explained, 
and it was proved that two independently-driven alternate-current 
machines could not be worked in series, but that they might be 
worked im parallel circuit, and hence were quite suitable for dis- 
tribution of electricity for lighting without the necessity of 
providing a separate circuit for each machine. 

It was easy to see that, by introducing a commutator revolving 
with the armature, ein an alternate-current machine, and so 
arranged as to reverse the connection between the armature and 


| the external circuit just at the time when the current would 
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reverse, it wag possible t& obtain a current constant always in 
direction ; but such a current would be far from constant in 
intensity, and would certainly not accomplis? all the results ob- 
tained in mpdern continuous-current machines, This irrégularity 
might, however, be reduced to any extent by multiplying the 
wires of the armature, giving each its own connection to the 
outer circuit, and so placing them tHaf the electromotive force 
‘attained a maximum successively in the several coils, A prac- 
tically uniform electric current was first commercially produced 
with the ring armature of Pacinotti, as perfected by Gramme, 
A dynamo-niachine was not a perfeét instrument for converting 
mechanical enemy into the energy of electric current. Certain 
losses inevitably occurred. Ther@yas the loss due to friction 
of bearings,*and of the collecting-brufies upon the commutator ; 
there was also the loss due to the preduction of electric currents 
ia the iron of the machine, Wer these were accounted for, 
there remained the actual electrical effect of the machine in the 
conducting wire; but all of this was not available for external 
work, The current had to circulate through the armature, which 
inevitably had electrical resistance ; electrical energy must there- 
fore be converted into heat ing the armature of the machine. 


Energy must also be d&pended in the wire of the electromagnet, 


which produced the field, as the resistance of this also could not 
be reduced beyogd a certain limit. The loss by the resistance of 
the wires of the armature and of the magnets greatly depended 
on the dimensions of the machine. To know the properties of 
any machine thoroughly, it was not enough to know its efficiency 
and the amount of work itêwas capable of doing; it was neces- 
sary to know what it would do under all circumstances of varying 
resi tance or varying electromotive force; and, under any given 
conditions, what would be the electromotive force of the arma- 
ture? Now this electromotive force depended on the intensity 
of the magnetic field, and the intensity of the magnetic field 
depended on the current passing round the electromagnet and 
the current in the armature. The current then in the machine 
was the proper independent variable in terms of which to express 
the electromotive force. The simplest case was that of the 
series-dynamo, in which the current in the electromagnet and in 
the armature was the sant, for then there was only one inde- 
pendent variable. The relation between electromotive force and 
current might bë most conveniently expressed by a curve, 

Whe four years ago the lecturer first used such a curve (since 
named by Depgez the “‘ characteristic curve”) for the purpose of 
expressing the resufts of his experiments on the Siemens 
dynamo-machine, he pointed out that it was capable of solving 
almost any problem relating to a particular machine, and that it 
was also capable of giwng good indications of the results of 
changes in the winding of the magnets, or of the armatures of 
such machines The use of the characteristic curve was illus- 
trated with reference to charging accumulators ani Jacobi’s law 
of electric transmission of power. 

When the dynamo-machine was not a series-dynamo, but the 
current in the armature and in the electromagnet, though pos- 
sibly dependent upon each other were not necessarily equal, the 
problem was not so simple. E that case there were two vgri- 
ables, the current in the electromagnet and ,the current in the 
armature ; and the proper representation of the properties of 
the machine would be by a characteristic surface, of which a 
model was exhibited. By the aid of such a surface any problem 
relating to a dynamo-machine could be dealt with, no matter 
how its electromagnets and its armature were connected to- 
gether. Of course in actual practice the model of the _surfacg 
would not be used, but the projecfions of its sections. 

The properties of a machine depended much upon its dimen- 
sions. Suppose two machines alike in every particular, except- 
ing that the ene had all its linear dimensions dduble that of the 
other. The electrical resissagces in the larger machine would be 
one-half those of the smaller, ~The current required to produce 
a given intensity of magnetic field would be twice as’ great in the 
larger machine as in the smaller. The comparative characteristic 
curves of the two machines when driven at the same speed 
were shown in a diagram. ‘The two curves were one the pro- 
jection of the other, having corresponding points with abscisses 
in the ratio of one to two, and’ the ordinates in the rajjo of one 
to four. At-first sight it would seem that the work done by 
the larger machine should be thirty-two times as much as that 
which would be done by the smaller. Practically, however, 
no such result could possibly be attaiugd for many reasons, 
First, the iron of the magnets became saturated, and conse- 
quently, instead of eight times the electromotive force, there 


would only be four times the electromotive force. Secondly, the 
current which the armature could carry was limited by the rate 
at which the heat generated in the armature cold escape. 
Again, the larger machine could not run at so great an angular 
velocity as the smaller one. And lastly, since in the larger 
macifine the current in the armature was greater in proportion 
to the saturated magnetic field thin in the smaller one, the dis- 
placement of the point of contact of the brushes with the com- 
mutator would be greater. Shortly, the capacity of similar 
dynamo-machines was pretty nearly proportionate to their weight, 
that was to the cube of their linear dimensions ; the work wasted 
in producing the magnetic field was directly as the linzar dimen- 
sions; and the work wasted in heatinz the wires of the armature 
was as the square of the linear dimensions. i 

A consideration of the properties of similar machines had 
another important practical use. Mr, Froude was able to con- 
trol the design of ironclad ships by experiments upo2 models 
made in paraffin wax. It was a much easier thing to predict 
what the performance of `a large dynamo-machine would be, 
from laboratory experimerts made upon a model of a very small 
fraction of its dimensi®ns. As a proof of the practical utility of 
such methods, the lectuter statei that by laboratory experi- 
ments he had sycceeded in greatly increasing the capacity of the 
Edison machines without increasing their cost, and with a small 
increase of their percentage of effisiency, remarkably high as 
that efficiency already was. . 

The electric properties of the electric arc were experimentally 
illustrated ; in particular it was shown that the difference of 
potential’ between the carkons was nearly indepentent of the 
current, ` a , eee 

When a current of electricity passed through a continuous 
conductor it encountered resistance, and heat was generated, as 


\.shown by Joule, at a rate represented by the resistance multiplied 


by the square of the current. If the current was sufficiently 
great, heat would be generated at such a rate that the conductor 
would become incandescent and radiate light., Attempts had 
been made to use platinum and platinum iridium as the incan-~ 
descent conductor. But these bodies were too expensive for 
general use, and besides that, refraetory though they were, they 
were not refractory enough to stand the high temperature 
required for incandescent lighting, which should be economical 
of power, Commercial success was not realised until very thin 
and very uniform threads or filaments of carbon were produced’ 
and inclosed ia reservoirs of glass, from which the air was 
exhausted to the utmost possible limit. Such were the lamps 
made by Mr. Edison with which the Institution was temporarily * 
lighted. The electrical properties of such a lamp were exa- 
mined, and in particular it was shown that its efficiency 
increased and its resistance diminished with increase of current. 

The building: was lighted by about 230 lamps, each giving 
sixteen candles light, produced each by 75 Watts of power 
developed in the lamp. To produce the same sixteen candles” 
light in ordinary good flat-flame gas-burners, would require 
between 7 and 8 cubic feet_of gas per hour, contributing heat 
to the atmosphere at the rate of 3,409,020 foot-pounds per 
hour, equivalent to 1250 Watts, or nearly seventeen times as 
much heat as the incandescence lamp of equal power. 

At the present tints, likhting by electricity in London must 
cost something more than lighting by gas. What were the 
prospects of reduction of this cast ? Beginging with the engine 
and boiler, the electrician had no right to Rok forward to any 
marked and exceptional advagce in their economy. Next came 
the dynamo, the best of these were so good that there was little 
room for econo ny in the conversion of mechanical into electrical 
energy; but the prime cost of the dynam -machine was sure 


to be greatly reduced. Hope of considérably increased economy e 


must be mainly bgsed upon probable impyovements in the 
incandescence lamp, and to this the greatest attentién ought to è 
be directed, It had beenthown that marked economy of power,’ 
could be obtained by working the lamps at high pressure, but 
then they‘soon broke down. In ordinary practice, from 140 to 
200 candles were obtainzd from-1 horse-powef, developed in the 
lamps;:but"for a short time he had geen over rooo candles per 
horse-power from incandescence lamps, _ The problem, then, waè 
so to improve the lamp in details, that it would last a reasonable 
time when pressed to, that degree of effciency, There was no 
theoretical bay to such improvements, and it must be remen- 
bered that incandescence lamps had only been articles of com- 
merce for abaut three years, and already much hag been done. 
If such an improvement were realised, it would mean that it 


4 a RS ag 


594 


NATURE 


* [April 19, 1883 


ind a 





would be possible to get five times as much light for a sovereign 
as could be done now. -Atpresent electric lighting would suc- 
ceed commeréially where other considerations than cost had 
weight. Improvements in the lamps were cergain, and there 
was a probability that these improvements might go so far as 
to reduce the cost to-one-fifth of what it now was. He left the 
meeting to judge whether or not it was probable, nay, almost 
certain, that lighting by electricity was to be the lighting of the 
future. : i 


wae 
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HARDENING AND TEMPERING STEEL 


ONE of a series of lectures to the Liverymen and Apprentices 
. of the Company of Cutlers of London was delivered on 
Thursday last by Prof. W., Chandleg Roberts, F.R.S., “On 
some Theoretical Considerations connected with Hardening and 
Tempering Steel.” : ; 

The Master of the Company, Mr. J. Thorne, presided, and 
the Lecturer observed that the phenomena with which they had 
to deal, although admittedly as interesting and remarkable as 
any in the whole range of metallurgy, are but little understood, 

If the fact that steel can be hardened had not been known, 
the whole course of our industrial and even pohtical history 
would probably have been widely different, and the dagger,- 
which occupies so prominent a place in the armorial bearings of 
the City of London, would have represented a survival of imple- 
ments made, not of steel, but of copper hardened with tin, ' 

It has long been known that there are extraordinary differ- 
ences between the properties of wrought iron, steel, and cast 
iron, but our knowledge that these differences depend upon the 
presence or absence of carbon is only a century old, for it was 
not until the year 1781 that Bergman, Professor in the Uni- 
versity of Upsala, showed that wro ght iron, steel, and cast 
iron, when dissolved in certain acids, leave amounts of a 
graphitic residue, varying from yy to 2} per cent., which are 
essential to the constitution of these three varieties of metál, 
Bergman’s work led many early experimenters, notably Clouet in 
1796, to attempt to establish the importance of the part played 
by carbon, and Clouet converted pure iron into steel by contact 
at a high temperature with the diamond, which was the purest 
form of carbon he could command. Prof. Roberts said that this 
experiment had been repeated by many other observers with 
varying success, as in all the earlier work the furnace gases, 
which had not been excluded, might have converted the iron 

ato steel without the intervention of the diamond, It remained 
for a distinguished Master of the Cutlers’ Company, Mr. W. 
H. Pepys, to repeat Cloust’s fundamental experiment under 
conditions which rendered the results unequivocal, by en.ploying 
electricity as a source of heat. This experiment, which had 
been communicated to the Royal Soctety in 1815, was performed 
in the way Pepys had indicated. Vay of , 

It was then shown that in soft, tempered, and hardened steel 
respectively the carbon has a: distinct “mode of existence,” as 
18 indicated by the widely different action of solvents on the 
metal in these three’states. 

The evidence as to whether carbon in steel is comédzned in the 
chemical sense, or is merely dissolved, was then considered at 
some length, special reference being made to the results obtained 
by various experimenters, from Berzelius and Karsten to Sir 
Frederick Abel of War Department. : 

Prof. Roberts stated that the researches of Troost and Haute- 
feuille afforded strong evidence that in “white cast-iron” and 
steel the carbon is merely dissolved, a view which he adopted, as 
he did not consider it to be at all in opposition to the facts 
recently established by Sir Frederick Abel, who had shown that 

* the carbon may be left by the slow action of sflvents on soft 
steel as a carbide ef iron. ee ° i 

The various physical, as distinguished from the chemical 
theories that had been propounded from the time of Réaumur, 
(1722) to that of Akerman (1879), to account for the “intimacy 
of the relation” of carbon and iron in hard as compared with 
soft steel, were then described at some length, and the remark- 
able experiments of Réaifmur, who cooled steel slowly in a 
Torricellan vacuum in order to show that the absorption of gas 
did not take place during gooling, was illustrated, a 

In recent years much importance has .been attached to the 
physical evidence as to the peculiar constitution of steel, and it 
has been shown that there isa remarkable relation between the 
amount of c@rbon contained in different varietiestof steel an® 
their electrical resistance. Some of the very interesting experi- 
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ments of Prof, Hughes on this point? were then exhibited and 
described, and Prof. Roberts concluded by saying that the value 
of the early work ®y Bergman and Réaumur haderather been 
lost sigłt of in recent discussions, Bergman’s work being 
specially remarkable, as he attempted, by thermometric meastife- 
ment, to determine the heat equivalent of the phlogiston he 
believed iron and steel td’ dontain, 

The importance of the degre? of carburisation. of steel from” 
the point of view of its technical application.was illistrated by 
reference to a series of curves, and it was incidentally mentioned 
that, in the case of the varfety of steel used for the manufacture 
of coinage-dies, the presence of yy per cent. ofecarbon more or 
less than a certain standard quantity makes all the difference in 


the quality.of the metal, ¥ 


7 f 





i & p 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ° 


OxForD.-—-The new Board of the Faculty of Natural Science 
has issued its firss list of lecturgs this term. The lectures are 
divided under the following heads :—Physfs, Chemistry, Animal 
Morphology, Geology, and Botany. No lectures are scheduled 
this term under Mineralogy or Physiology. e CRA 

In ‘Physics Prof. Clifton lectures on ‘‘Instruments and 
Methods of Measurement employed in the Study of Optics.” 
These lectures are, given in the Clarendon laboratory, where’ 
practical instruction in Physics is “given by the Professor, 
assisted by Messrs. Stocker and Heaton. At Christ Church 
Mr, Baynes lectures on Electrokinematics and Blectrodynamics, 
and gives practical instruction on Electric and Magnetic Mea- 
surements, At Balliol Mr, Dixon gives a course of experimenta 
lectures on Elementary Heat and Light. 

In Chemistry Dr, Odling lectures at the Museum on the 
Composition of -Air and Water; Mr. Fisher lectures on 
Inorganic Chemistry ; and Dr. Watts on the Cyanogen Series. 
At Christ Church Mr. Harcourt has-a class for Quantitative 
Analysis, and Mr. Dixon a class for Gav Analysis. 

In Animal Morphology Prof. Mosefey lectures on Comparative 
Anatomy, and gives practical instruction to his class after each 
lecture; Mr. Hickson lectures on the Development of the 
Chick, Mr. Hatchett Jackson on Mammahan Osteology and the _ 
Principles of Embryology, Mr. Poulton on the D:-trioution: of 
Animals, and Mr. Lewis Morgan on the Vértebrate Exoskeleton 
and on Human Osteology. - 

In Botany Mr. Chapman gives practical inStruction on Vege- 
table Morphology at the Botanic Gardens. 

In Geology Prof. Prestwich will give a series of lectures on 
Friday afternoons on the strata and fossils to be visited on his 
Saturday excursions. 

On June 19 an examination will be held in common by Mag- 
dalen, Merton, and Corpus Christi Colleges for electing a 
Scholar in Physical Science at each College. At Merton and 
Corpus the chief subjects will be Chemistry and Physics, 

Jesus College offers a Welsh Scholarship in Natural Science. 
The examination will be held on June 14. 

Examinations for the degree of Bachelor of Medicine (both 
First and Second) will be held this term. Candidates are to 
send in their names before May 1. ` 


CAMBRIDGE.—Prof. Huxley’s Rede Lecture at Cambridge 
Ufiiversity will be given on June 12, at 3 p.m., in the Senate 
House. ‘The subject is not yet announced, 

Dr. Michael Foster leaves the Lectures on Elementary Biology 
for this term in the hands of Dr. Vines and Mr. Sedgwick, and 
will hold Catechetical Classes in Physiology for the Natural 
Sciences Tripos. i = 

Dr. F, Darwin will give six Dementrations on the Physiology 
of Plants (Growth, Movement, &c.) at the Physiological Labora- 
tory on Saturdays at noon, beginning April 21. 

` Prof, Liveing will lecture on the Ghemustry of the Heavenly 
Bodies, beginning May 1. 

Lonpon,—Mr. A. H. Keane has been appointed to the 

Hindustani Lectureship at University College. 


THE Winter Session at the College of Agriculture, Downton, 
near Salisbury, ended on Monday, when the certificates and 
prizes were presented to the successful students by Archdeacon 
Sanctuary. The cegstificate of membership, obtainable on 
examination after completion of the two years’ course of study, 
was granted to Mr. Arthur Herbert Kerr, Crookham, Farnham, 
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and to Mr. Henry Blaig Mayne, Brantridge Park, Balcombe. 
The Scholarship, open to first-year students, was awarded to 
Mr, Robert Alan Benson, Clifton. . 





AND ACADEMIES 
LONDON ® 

Mathematical Society, “April 12.—Prof. Henrici, F.R.S., 
president, in the chair.—The Chairman announced that Prof. 
Rowe, of University College, London, had been elected a Mem- 
ber of the Council in the room of the late Prof. Henry Smith, 
F.R.S.—Thee following, communications were made :-—Equa- 
tions of the loci of the intersectigng of three tangent lines and 
of three thugent planes to any quidyic u = o, Prof. Wolsten- 
holme.—TInvestigation of the chargcter of the equilibrium of an 
incompressible heavy fluid of vgri§ble density, Lord Rayleigh, 
F.R.S. —On the normal integrafs connected with Abel’s theorem, 
Rrof, Forsyth.—Spherical functions, Part 1, Rev, M. M, U, 
Wilkinson. —Calculation of the equation which determines the 
anharmonic ratios of the roots of a quintic, Prof. M. J. M. Hill. 
—On simultaneous differential equations, with special reference 
to (1) the roots of tl fundamental determinant, (2) the method 
of multipliers, Mr. E. J. Routh, F.R.S. i 


Chemical Society, April 5.—Dr. W. H. Perkin, president, 
in the chair.—It was announced that a ballot for the election of 
Fellows would take place at the next meeting of the Society 
(April 19).—The following papers were read :--On the estima- 
tion of hydrogen sulphide and carbonic anhydride in coal-gas, by 
L. T. Wright. The coal-gas, dried and freed from ammonia, 
is passed throigh two weighed U-tubes, the first containing 
precipitated cupric phosphate dried at 100° and calcium chloride, 
the second, soda lime, slightly moist, and calcium chloride. 
Three cubic feet of clean coal-gas are first passed through the U- 
tubes to ‘saturate’? the reagents, The increase of weight of the 
first U-tube, after the passage of the crude coal-gas, then gives 
the hydrogen sulphide, and the increase in weight of the second 
the carbonic anhydride,—Some compounds of antimony and 
bismuth containing two halogens, by R. W. Atkinson.—On the 
theory of a molecular combination, when antimonious chloride 
1s mixed with potassium bromide and antimonious bromide with 
potassium chloride, two distinct compounds should be produced, 
The author finds that but one is formed, the two compounds 
being identical in gomposition as well as in colour, crystalline 
form, and other physical characters, This body has the formula 
SbCl BrKe + 3H,O. An attempt to form the corresponding 
bismuth compound was not successful.—Contribution to the 
chemistry of” the cerite*metals, by B. Brauner, The author has 
determined the atomic weight of didymium with the greatest 
care, and fixes it at 145°4; the higher numbers previously 
obtained were due to the presence of a metal having a higher 
atomic weight; this metal is proved by the author to be 
samarium, the atomic weight of which he calculates to be 150. 
The auther also proves that the principal gadolinite earths— 
yttria, terbia, erbia, &e.—are present in cerite, but not in large 
quantities. eo: 

Institution of Civil Engineers, April 3.—Mr. Brunlees, 
president, in the chair.— The paper read was ‘‘On the Summit- 
Level Tunnel of the Bettws and Festiniog Railway,” by Mr. 
William Smith, M.Inst. C.E. 

April 10,~-Mr. Brunlees, president, in the chair.—The paper 
read was on “The Introduction of Irrigation into New Coun- 
tries, as illustrated in North-Eastern Colorado,” by Mr. ®. 
O’Meara, M. Inst.C.E, 


‘SOCIETIES 


5 : EDINBURGH R 

Royal Society, April 2.——Mr. John Murray in the chair.— 
Dr. Gibson, in a commuħi®tion on some laboratory arrange- 
ments, descrjbed #nd exhibited a modification .of Bunsen’s 
method of filtration, The modification consisted essentially in 
placing the vessel which weceived the filtrate inside a bell-jar, 
which was connected with The exhausting apparatus and per- 
forated above so as to admit the funnel through which the liquid 
filtered. By a sutable three-way stopcock arrangement the 
adjusting of the internal partial vacuum was kept duite under 
the control of the experimenter. A contrivance for the more 
convenient use and better preservation of sulphuretted hydrogen 
water was “also described and shown,—Prof. Taft, in a short 
note on the thermoelectric position of pure cobalt, described 
recent experiments which fally bore out results formerly ob- 
tained with other specimens. The cobalt line runs nearly parallel 
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to the iron line, but far down on the diagram below palladium 
and nickel, Prof. Tait also indigated the solution of certain 
problems of heat conduction in heterogeneous bodies as affected 
by the Pelties and Thomson effects,—-Prof, George Forbes read 
a paper on transmission of power by alternate currents, in 
which he pointed out’ the value of alternate current machines as 
electromotors, especially in cases in which perfect isochronism 
was of importance,—Prof. Herdman, in a paper on the so-called 
hypophysis in the Tunicata, described the structure of the neural 
(hypophysal) gland and the dorsal tubercle in various Ascidians, 
and suggested that possibly the connection’ of the neural gland 
(and also of the vertebrate hypophysis cerebri) with the pharynx 
might be a secondary modification caused by one or more of a 
series of primitive lateral excretory ducts, opening either upon 
the exterior of the body or into the peribranchial cavity, having - 
come to open into a lost sense organ, in the Stomodzum repre- 
sented by the dorsal tubercle. These lateral ducts are found in 
Ascidia mammillata, in some cases existing along with a median 
duct opening into the pharynx at the dorsal tubercle, and in other 
eases without this connection with the supposed sense-organ.— 
Prof. Tait presented® paper on the quaternion expression for the ` 
displacements of a rigit system, by Dr. G. Plarr. 


Mathematical Society, April 13.—Mr. A. J. G. Barclay, 
M.A., in the chair.—Mr. J, S. Mackay, president, read a paper 
on the triangle and its six-scribed circles, adding historical notes 
on the discovery of the various properties enumerated.’ The 


-name medtoscribed circle (il circolo medioscritto) was suggested 


for use instead of nine-roint circle, as had been proposed twenty 
years ago by G. B, Marsano, ‘‘ Considerazioni. sul Triangolo 
Rettilineo,” Genova, 1863, p. II. 


BERLIN 


Physiological Society, March 9.—Prof. Du Bois Reymond 
in the chair.—Dr. Wernicke gave a short sketch of the illness of 
a patient who fell sick, exhibiting all the symptoms of a cerebral 
tumour except epileptic attacks, and who manifested a disturb- 
ance of speech that was characterised by Dr. Wernicke as a 
“ sensorial aphasia,” and by -others as ‘‘ word-deafness.” A 
sensorial aphasia consists, according to Dr. Wernicke, in the 
fact that the patients, though in possession of a large vocabu- 
lary, no longer understand the meaning of words, that they use 
these confusedly, and so that their speech is quite muddled; more- 
over they do not understand what one says to them at all, so that 
it is impossible to arrive at an understanding with them. The 
patient in question soor. succumbed to an intercurrent diseasé, 
and it was possible to make a thorough dissection of the brain, 
which exhibited a bilateral affection of the cerebral cortex at the 
first temporal convolution. An accurate dissection of the ears 
showed thal the deafness that had been observed during life was- 
not brought about by any disease of the sound-conducting 
apparatus, but thatit wgs rather to be regarded as a central deaf- 
ness conditioned by the disease of the cortex of the first spheno-~ 
semporal convolution ir. which, as Dr. Wernicke made probable’ 
to long as ten years ago, the terminal expansion of the acoustic 
nerve-has its seat. New the local disease of the brain-cortex 
and the consequent observed disturbances in hearing and speech 
correspond to the manifestations of ‘<soul-deafness” that were 
experimentally produced by Dr; Munk in animals by extirpation 
of the auditory sphere (Horsghare), and consequently establish 
the results of experiments on animals as tne for man also. The- 
total deafness of the patient had only set in at a later period 
towards the end of the dise®se, when the affection of the brain 
had passed from the cortex into the deeper structures and had de- 
stroyed the acoustic fibres. The physiological import of the above 
case consists ig the clearly proved limitation of the disease to thee 
first temporo-sphenoidal convolution in a case where the chnical 
phenomena corresponded accurately to those Of “ sdul-deafness, è 
—Dr. J. Munk had found in previous experiments that the func 
tion of neutral fats in nutrition can just as well be performed by 
the fatty acids. Animals manifested absolutely no disturbance- 
of nutrition when supplied with fatty acids Mstead of fats; the 
fatty acids Were made into an emylsion, and absorbed by the 
villi in precisely the same fashion a$ the fats, and afterwards the 
chyle-vgssels were found just as densely filled with a milky fluid 
as after a meal of fat. The examinatio&i ef the chyle had, however, 
shown fhat the fatty*aciJs that were supplied were no longer to be 
found, but o&ly neutral fats, and hence Dr. Munk had assumed that 
a synthesis of neutral fats took place as the fatty acids passed out of 
the intestindl vill into the chyle, and that the glycerine was s P- 
plied by the animal body, probably by the breaking down of albu- 
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men, Dr. Munk has only just lately been able to advance a Dros 
of the truth of this assumptjon of a synthesis of neutral fat out 
sof fatty acids after it had been shown by other observers that 
heterogeneous neutral fats could be taken up by anynals and also 
be deposited as such in the body, Dr. Munk now fed a dog, 
which had been greatly reduced in weight by prolonged starvation, 
with large quantities of the fatty acids of mutton and with a 
little lean meat. The animal very soon increased considerably 
in weight upon this diet, and after fourteen days had deposited 
1100 grms. of fat in various organs under, the «kin, in the mesen- 
tery, in the heart, and in the liver. Analysis of this fat elicited 
the fact that ıt consisted of at least 96 per cent. of neutral mut- 
ton fat, And in the dog it is evident that the mutton fat could 
only have arisen by a synthesis of the fatty acids of mutton that 
were eaten. 
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Paris ° ; 
Academy of Sciences, April 9.—M.' Blanchard in the 
chair.—The following papers were read-:—On charbonous vac- 
cination, by M. Pasteur, Some Tmin professors having found 
that vaccinated as well as unvaccinated sheep died after virulent 
inoculation, M. Pasteur made inqniry, ani came to the conclu- 
sion that the blood used for such inoculation was septic as well 
as charbonous (the sheep was dead twenty-four hours before its 
blood was taken), He challenges the Turin men to a test of 
this.—Description of a means of obtaining a wholly automatic 
acticn of the sluice with oscillating liquid columns, without 
cataract; experimental realisation of this system during the 
emptying of the sluice of YAubois, by M, de Caligny,—Units 
of mecHanics and of physics, by M. Ledieu.—The salt lands of 
the South-East, by M. de Gasparin, The problem of freeing 
such ground from salt is (unlike the formation of a polder) an 
indeterminate one, and may be insoluble ; many yems’ submer 
sion and drainage may be ineffectual.—Report on electrodynamic 
machines applied to the transmission of mechanical work, by M. 
Marcel Deprez. The dynamometric return (viewed apart from 
the mechanical motor) was over 48 per cent,—On surfaces with 
nil mean curvature, on which may be limited a finite por- 
tion of the surface by four straight lines situated on the 
surface, by M. Schwarz.—aA letter of invitation to the In- 
stitute to the second session of the Royal Society of Canada 
at Ottawa, oh May 22, was read.—QObservation of the tran- 
sit of Venus at Punta-Arenas (Straits of Magellan}, by 
M. Cruls. The four contacts were observed under excellent 
conditions.-~-Obsetvations of the Swift-Brooks comet, by M. 
ePérigaud.— Observations of comet II., 1882, at Algiers Obser- 
vatory, by M. Trépied—On uniform functions affected by 
sections, and on a class of linear differential equations, by M, 
Appell._Law of periods, by M. de Jonquitres.—Remarks on 
the primitivity of groups, by M. Dyck.+-Determination of 
arithmetical progressions, whose terms are only known approxi- 
mately, by M. Lucas.—On a theorem of M. Stieltjes, by M. 
Cesaro.—On an improvement applicable to the Jonval turbine, 
by M. Léanté.—On the radiation of silver at the moment of 
solidification, by M. Violle. The radiation decreases at first, 
more or less rapidly; then the decrease slackens, and when 
solidification begins at the border of the vessel, there is a slight 
increase ; till solidification reaches the gentyal part the radiation 
of the liquid remains ¢onstant, then there is slight increase, 
followed by rapid decrease. —On several optical apparatuses for 
testing plane surfacg, parallel, perpendicular, and oblique, by 
M. Laurent.—Very powerful direct-vision spectroscope, by M. 
Zenger. By adding to the disp@sion parallelipiped a light 
crown glass prism, he gets a dispersion of 150° (A to H); this 
is surpassed only by M. Thollon’s spectroscope, in which the 
number of sulphide of carbon’ prisms and the multiple reflec- 
tions diminish greatly the intensity of the light—*On the upper 


limit .of the perteptibility of sounds, bysM. Pauchon, He 


used a steam-driven syren, also metgllic rods of diminishing 
“length fixed at one end, and rubbed. Jnter ala, an acoustic 
cornet slightly removed the limit of perceptibility ; exciting the 
rods with various sabstances (colo; hany, aleohol, &c.) also changed 
the limit-length, sometimes to the extent of double. A sound 
that had become too high fer the ear still acted on a sensitive 


flame.~-Ona process for obviating boiler explosions, by M, Trèves. e 


He recommends a theyraomanometer, and a methodi? feeding 
according to it; also the introduction of a.stube for injection of 
air.—On some experiments made with dynamoelecric machines, 
by M. Pollard —Reply to M. Reynier, by M. Trouvé,—Pro- 
duction of cfystalline vanadates by the dry way, by M, Ditte.~e 
Action of sulphur on alkaline phosphates, by MM. Filhol and 


i : ; L 


i « 
Senderens.—On a combination of phosphoric acid and silica, 


by MM. Hautefewlle and Margotfet. The formula is 
PhO;S10..—On varjpus kinds of borotungstates, by M. Klein, 
~~Application of the phenomena of supersaturation té the theory 
of hardening of some cements and mastics, by M, Le Chatelier. 
—On chloride of pyrosulphury], by’ M. Konowaloffi—On the 
difference of reactional aptjtude of halogen bodies in mixed 
halogen ethers; first part, ethylenic compounds, by M. Henry. 
--On liquid chlorhydrates of turpentine, by M. Barbier,—-The 
structure of the ovary. and formation of eggs in the Phallusi- 
adex, by M. Roule.—On the organs of flight in insects, by M. 
Amans, In both theories of flights he considers (M, Marey’s and 
Mr. Pettigrew’s} it is overlooked that «ehe base 8f the wing is 
formed of two planes, with gbtese angles, so that m the descend- 
ing stroke the posterior plane presents its concavity.to the column 
of air Struck; the renutant fe the two aoalle, raises the bird. 
—On the trichomatic origi amg formation of some cystoliths, 
by M. Chareyre.—Physiological researches on Champignons, by 
MM. Bonnier and Mangin. The ratio of oxygen at sorbed t® 
carbonis acid emitted does not vary sensibly with the temperature 
in a given species, Respiration increases very sensibly with 
the hygrometric stałe of the air, @iminicheg in diffused light, is 
greatest in the more refrangible rays, Transp‘ration is greater 
in diffuse light than in darkness,—-Scientific exploration in the 
Straits of Magellan, on Terra-del-Fuego, and @n the coast of 
Patagonia, with the Brazilian corvette Par nahyèa, by M. Cruls. 
—The perception of colours and the perception of differences of | 
brightness, by M. Charpentier, The perception of colour is 
merely the appreciation of the difference of excitation, by certain 
rays, of the apparatus of Juminous sensibility on the one hand, 
and of that of visual sensibility, or distinction of forms, on the 
other.— Experimental researches on the physiological effects of 
cinchonidine, by MM. Sée and Bochefontaine. Its place (with 
quinine and cinchonine) 1s among substances which depress the 
nervous system after mcmentary stimulation of the circulation.— 
On the eftects of prolonged stay in an atmosphere charged with 
vapours of creosote, by M, Pomearé. There was hardening of 


` the brain, sclerosis of liver and kidneys, effacement of the pul- 


monary cavities, &c.—On the circulation of the fingers and 
derivative circulation of the extremities, by M. Bourceret. In 
the last phalanx of the fingers there is a special arrangement 
for rapid return of the blood; it consists of large, very short 
capillaries, and is merely a modification of the general type. 
One cannot speak properly of a derivative girculasion.—On the 
attenuation of the virulence of the bacterium of charbon by 
antiseptic substances, by MM. Chamberland and Roux. This 
was proved with carbohic acid and bichromate of potash. 





1 


CONTENTS PAGE . 


Tue Scorcy UNIVERSITIES Bint. s ee ee et 573. 
THE SCHEME OF THE GROCERS’ COMPANY FOR THE ENCOURAGEMENT 

OF ORIGINAL RESEARCH IN SANITARY Scrgnce . «+ ee 574 
ELEMENTARY METEOROLOGY s sasos 8 so’ ©. 6 > 575 
SALVADORI ’s PAPUAN ORNITHOLOGY s e s s s e s» s os s 577 


URe Book SHELF :— č 
j "Smith's “Cutting Tools Worked by*Hand and Machine” . . . 177 
LETTERS TO THE Eprror:— 3 Aas j 

Metamorphic Origin of. Granite, Prehistoric ‘ Giants,” —TuE 
DUKE or ARGYLL Bia ace . ‘ $ AE. 
“Ihe Ether and its Functions.” =S, TOLVER PRESTON . . . . ‘579 


“ Krao?’ —A RESIDENT . ^’ ` nae e erik Me oe 599) 
e Singing, Speaking, and Stammémg.—Jamrs Lecxy; W. H. 
TONE, M.B, F. PE: A Cae, yh an te VOSS AA E 580 


Fibreballs —~J. H. 


Benevolence in Animals —Oswatp FITCH. . 586 
The Zodiacal Light (J. WB ow ew ee eee # 580 
Braces or Waistband ?—G. H. . s ee wt wt 580 
Tue TEACHING or ELEMENTARY MECHANICS. . - w + 580 
Tur CHEM STAY OF THE PLANTÉ AND FAURE Accumutarors, V. By 
Dr. J. H Grapstong, F.R.S.. and De Aurren Trisz, F.R.S.. . 583 
Tux Lion at REST (H th Illustration). «s 0, o, we e a 584 
On THE RELATIONS OF THE FIG AND THE Capriric. By W. BOTTING 
HEMSLEY . S E AA A E Rt aan oari der aa Na Sak see OA 
Novres, Bo ota a cate dep eh Woy Pa MN Wes Te Gl wee Sak Bel Sal cae BOF 
Our ASTRONOMICAL COLUMN i= 
DrArrest’s Comet . - 6 s ss ee he th eh 589 
The Great Comet of 1882 . . - fh cg We ube obo BL E E e a) BBQ 
The Binary Star p Eridani . . s. ee ee o.» o» 589 
GEOGRAPHICAL NOTES ©. > s e so rsson Boe ero . 589 
Tus Soarinc of Biros. By Dr HUBERT AIRY . . 590 


Some Points in Erecrric Licutine. By Dr Jonn HOPKINSON, 


BRS., M.jnst OE. s a 6 ee 8 ee ee ee n 
HARDENING men Tempering STEEL. By Prof. W. CHANDLER 
. . ` . 


` RoserTs, F.R S. . &. ae oe ae se s a o 594 

University AND EDUCATIONAL INTELLIGENCE . s. . 1 6 e s + 594 

SOCIETIES AND ACADEMIES . o ase soe roro ororo e.. © 595 
+ 

$ e 


«@ 





THURSDAY, APRIL 26, 1883 
e 








: 


SCIENTIÈIC WORTHIES 
"XXI.—-WILLIAM SPÔTTISWOODE 


ILLIAM SPOTTISWOODE, President of the 
Royal Society, was born in London, Jan. 11,1825. 

He belongs to an ancient Scottish family, many members 
of which have risen to distinction in Scotland and also in 
the New World.’ He was first senftg a private (we believe) 
school at Laleham under Mr. Buckland, brother of Dean 
Buckland. Here, we rgad, whe discipline was of a 
seyerity unknown at the present day.” Thence he was 
removed to Eton, where however his stay was short. 
The poet writes, “the child is father of the man” ; but 
science in those days did “hot hold thè place it does 
now in the scholastic curriculum, and so the future 
President, venguring to make some researches into the 
effects produced by the combination of various detonants, 
came into collision with the “powers that be”;? the 
upshot of this cawtretems was that the brothers Spottis- 
woode were transferred to Harrow, then under the rule of 
the present Bishop of Lincoln. His house tutor was Mr. 
Harris, of the Park! On entrance he was placed in the 
upper shell, a high form in those days for a newcomer: 
here he was a very studious, quiet, and thoughtful boy, not 
much given to athletic games, He remained at Harrow 
three years, and in 1842 obtained a Lyon Scholarship. In 
this same year he entered Balliol College, Oxford, and had 
the present Bishop of Exeter for his mathematical tutor ; 
subsequently, in. 1845, the last year of his residence as an 
undergraduate, he read with the Rev. Bartholomew Price, 
of PembrokeeCollege. This gentleman writes: “He 
showed extraordinary liking for, and great skill in, what 
I may call the morphology of mathematics, such as the 
theory of simultaneous equations and the results deducible 
from the form of these equations, a department in which 
he has since shown great ability. He had, I think, 
greater taste forthese branches in their algebraical and 
geometrical developments than for any other. His power 
of work was very great and his industry equally so; he 
read a great deal outside the usual range.” In 1845 he 
took a first class in mathematics, and he afterwards won 
the Junior (1845) and Senior (1847) University Mathe- 
matical Scholarships, He returned to Oxford for a term 
or two, and gave a course of lectures in Balliol College 
on Geometry of Three Dimensions—a favourite subject 
ofhis. He was Examiner in the Mathematical Schoolse 
in 1857-58.” On leaving Oxford, he immediately, we 
I John Spottiswoode, born 1565, Archbishop of St, Andrews, “had few 
‘equals, and waseexcelled by none”? , another John (1616F was “a youth of 


Foo 


extraordinary parts™; and Sir Robert Spottiswoode, second son of the 
Archbishop, was “a man of extifordinary parts, learning, and merit.” 


(“Genealogy of the Spot#vood Family in Scotland and Virginia,’’ by C. 


Campbell. Albany, z868.) ‘ 

2 “ The feeling and opinion” at Harrow ‘were that no blame whatever 
attached to them.’” e 

3 One who knew Mr. Spottiswoode in his earliest days says: ‘Our 
numbers at the school were comparatively very small, but I remember well the 
great ease with which he did allhisschool work I knew him well at Oxford, 
and he several times lent me his horse—-a sturdy, Roman-nosed animal of 
great courage and strength—fora day’s hunting. He rode but htt® himself, 
and did not read much in an orderly way.” He also gives other particulars 
of interest, which we forbear tō give here. 

4 A son of Bishop Colenso also obtamed a scholarship in the same year. 
The mathematical prizes of the present day were not then founded, so that 
the name of Spotuswande does not occur among the®prizemen of that time. 

5 He also acted as an Examiner in the Civil Service Commission in its first 
year of operation, and subsequently for the Society of Arts, and also for the 
Cowper Street Middle-Class Schools. 


VoL. XXVIL--No, 704 


a ae NATURE a l i 597. 











believe, took an-active part in the working management 
of the business of the Queen's “printers, about this time 
resigned to him by his father, Andrew Spottiswoode, 
brother of the Laird of Spottiswoode. The business has 
largély developed under his hands. . 

Other subjects than mathematics have: occupied his 
attention: at an early age he studied languages, as well 
Oriental as European; of his acquaintance with these 
ample evidence is furnished by his contributions more 
particularly referred to below. 

In 1856 Mr. Spottiswoode made a journey through 
Eastern Russia ; of thjs he has published a graphic and, 
in parts, very lively account in his book entitled “A _ 
Tarantasse Journey through Eastern Russia in the 
Autumn of 1856” (Longmans, 1857). ‘I neither made 
the journey, nor do J now write, with any political object, _ 
but simply as a traveller to whom every square mile of 
the earth’s surface is interesting, and the more so in pro- 
portion as it is less knewn.”? 

In 1860 the brothers Spottiswoode, accompanied by a 
sister, went through Croatia and Hungary. In 1861 Mr. 
Spottiswoode married the eldest daughter of the late 
William Urquhart Arbuthnot, a distinguished member of 
the Indian Council. Eis exceptional qualifications as an 


‘organiser have not only served to advance his business 


in the way we have mentioned above, but these same 
qualifications, together with the broad and liberal edu- 
cation on which they were based, have combined to 
raise him to his present high position in science. As 
Treasurer and President he has been continuously on 
the Council of the Royal Society for a great many years, 
and through his exceptional gifts as an administrator he 
has rendered it invaluable services. He has rendered 
similar services to the British Association, to the London 
Mathematical Society, and to the Royal Institution.® 
We have permission to make the following extract from * 
a letter written by a friend of many years standing: ‘In 
the councils (of the various societies) he has always been 
distinguished by his sound judgment and his deep 
sympathy with their purest and highest aims. There 
never was a trace of partisanship in his action, or of 
narrowness in his sympathies. On the contrary, every 
one engaged in thoroughly scientific work has felt that he 
had a warm supporter in Spottiswoode, on. whose oppor- 
tune aid he might surely count. The same breadth of 
sympathy and generosity of sentimént has marked also 
his relations to those more entirely dependent upon him. 
The workmen in‘his large establishment all feel that they 
have in him-a true andgtrustworthy friend. He has 
always identified himself with their educational and 
social well-being”’* We give here a list of some of 
the offices Mr#Spottiswoode has held, and of the honours * 
that have been bestowed upon him: Tseasurer of the : 
British Association, fram .1861 to 1874, of the Royal g 
Institution from 1865 to 1873, and of the Royal Society 
from 1871 to 1878. » in 1871 he succegded Dr. Bence 


1 The hotel accommodation was of the scantiest (p. 23); the description of 
the vehiclesis plea»anter to read than to reals, The only pecularly personal 
etatement is that the writer was a non-smoker There are several illustrations - 
by the anther, and a route map of Russia. 

2 For a description, see a paper by Mr. Ot 4. Spottiswoode m Galton’s 
t Vacation Tourist in 18608" ' 

3 He bas, we hglieve, also rendered valuable services to the Astronomical 
and Geographical Societies. 

4 This last piemen, we have corroborated from other sources. ‘‘Spottis- 
woode’s people’” have “ many :nstitutions for healthful récreafion as well as 
mental improvement, such as hbrary, rowing and cricket clubs, a choral 
society, and a volunteer corps,” 
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Jones as Honorary Secretary to the Royal Institution. 
President of Section A, 1865 ; of the British Association, 
1878 ; of the London Mathematical Society, 1870 to 1872; of 
the Royal Society, 1879, which office he still holds. 
Correspondent of the Institut (Académie des Sciencés), 
March 27, 1876. He is also LL.D. of the Universities of 
Cambridge, Dublin, and Edinburgh, D.C.L. of Oxford, 
and F.R.A.S., F.R.G.S., F RS.E. In addition to these 
honours he has many other literary and scientific dis- 
tinctions. 

Of Mr. Spottiswoode’s willingness to communicate 
from his stores of knowledge many have had frequent 
proof. We are breaking no faith, we believe, when we 
mention that it was his wish to purchase the late Prof. 
De’ Morgan’s valuable library to present it to the Mathe- 
matical Society, of which that distinguished mathematician 
had been the first President. š ‘ 

Few students of the present day are acquainted with 
Mr. Spottiswoode’s earliest work which appeared in the 
shape of five quarto pamphlets (136 pp. m all) with the 
title, “ Meditationes Analytica” (London, 1847). The 
author's dedication runs thus: “ To those who love to 
wander on the shore till the day when their eyes shall be 
opened and they shall see clearly the works of God in the 
unfathomed ocean of truth, these papers are inscribed; ” 
and in his preface he says, “The following papers have 
been written at various periods, as the subjects presented 
themselves to notice from time to time. If leisure had 
been afforded, an attempt would have been made to draw 
some of them up into a distinct treatise ; but it was 
thought that even in their present form they might in- 
terest some of those who take pleasure in the pursuit of 
mathematical science. Some of the papers are entirely 
original.” The papers are entitled, “Symmetrical Inves- 
tigations of Formula relative to Plane Triangles,” “ On 


“some Theorems relative to Sections of Surfaces of the 


Second Order,” ‘On the Reduction of the General 
Equation of the Second Order,’ “On the Partial Dif- 
ferential Equations of certain Classes of Surfaces,” 
“On some Theorems relating to the Curvature of Sur- 
faces,” “On certain Formule for the Transformation of 
Coordinates,” “On the Principle of Virtual Velocities,” 
“On Infinitesimal Analysis,” “Examples of the Appli- 
cation of the Infinitesimal Calculus,’ “On certain For- 
mule made use of in Physical Astronomy,” “On the 
Calculus of Variatidns,” “Problems in the Calculus of 
Variations,” and “Note on Lagrange’s Condition for 
Maxima and Mınfma of Two Variables ”—a fair epitome 
of his subsequent mathematical labours. The treatment 
calls for no special comment, except that we may note 
that “in the form of the equations symmetry has been 


* preserved wherever the circumstances of ¢he case would 


permit.” , ° . 

Ata slightly later date (1851) appeared, of a uniform 
appearance with the “ Meditationes,’:a much more 
notable pamphlet (63 and viji, pp.), “Elementary Theo- 
rems relating to Determinants,” of which a writer re- 
marks, “ full of interest for the mathematician, but terrible 
to the unmathematica] vision.” A second edition of this, 
rewritten and much*enlarged, was published ine Crete s 
Fournal (vol. li. 1856, occupying pp. 209~2¥1, 328-381).} 


* “On the fequest of the editor of this ¥orrnal to reproduce it he Mr. 
Spottiswoode) requested permission to revise the work. The subject had, 


. s . , L 
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This was the earliest elementary treatise on a subject 
which has since risen to such importance, and contains a 
good sketch of what had previously been done in the 
same direction. The friend, some of whose words we 
have already cited, remarks, “that Spottiswoode should 
have devoted himself at ‘an eayly period to its*cultivation 
is to me perfectly natural, for the prevailing character of 
all his mathematical work is symmetry (one might gene- 
ralise still further indeed and say that it,* combined 
with graceful elegance, is the salient featftre of all his 
activity, mathematical, ghy%ical, and literary). , Bertrand 
once said of Serret that he was ‘un artiste en formules} 
and in a far more ger@ra] sense one might say that 
Spottiswoode is the ‘incarnatidn of symmetry? ” To 
go back to the criticism just now quoted, Mr. Spottis- 
woode is indeed a leviathan in symbols, and he takes his 
pastime amongst them: the “gay determinant” is a 
familiar form nowadays, and ‘‘ Hamilton’s weird delta 
turned ” (the Wabla of Clerk Maxwell) is conspicuous on 
many a page devoted to physics, but in some of the 
papers we are about to describe there are not only in- 
verted deltas, but Nablas turned æo the right and to the 
left run riot on the pages, 

It is since 1870 that Mr. Spottiswoctle has more 
especially divided his attention between physics and 
mathematics. “His nearest friends,” we are informed, 
“induced him to take up the less abstract one of these 
two branches of science in order that the general public 
might have better opportunities of appreciating his abili- 
ties. His work in the new field has been of the same 
character as in the former one. “It aims less perhaps at 
exhaustive-treatment than at a study of subtle and 
beautiful phenomena.” 

An early consequence of his new study was the publica- 
tion in 1874, ın the NATURE Series, of his “ Polarisation 
of Light’ This contains a popular exposition of the 
subject, and its pages “ constitute atalk” with his work- 
people “rather than a treatise’? on “this beautiful branch 
of optics,” 1 

Before we give a list of the several papers which, of 
course, do not admit of quotation and passing over, as 
still within the recollection of most of our readers, the 
most admirable address delivered before the British 
Association at Dublin in 18782—though one finds it hard 
to pass over the many brilliant passages, of more special 
interest however to the mathematician, who alone can be 
supposed to care for any other than the ordinary space of 
three dimensions—we must trespass to the extent of 
staking the following passage from the earlier address to 
Section A in 1865. This address, in the words of Prof. 
Sylvester, is a combined history of the progress of mathe- 
matics and pltysics, and of it Clerk Maxwell said he had 
endeavoured to follow Mr. Spottiswoode, “as with far- 
reaching vision he distinguishes the *systems of science. 
into which phenomena, our knowledge of which is still in 
the nebulous stage, are growing” 

“A detailed summary of recent progress in pure 
mathematics would probably prove either interesting to 
the mathematician or unintelligible to the general hearer ; 


however, been so extensively developed in the interim, that it proved neces- 
sary not merely to revise but entirely to rewute the work. The result is 
given m the following es,” 

* He has also contributed a lecture on the same subject to the “‘ Science 
Lectures at South Kensington ”’ Series. 

2 See NATURE, vol xviii pp 404-415. 
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with a view to spaying the patience of both, I shall 
restrict myself to a few general remarks. In both the 
great branches of mathematics, viz. gedmetry and algebra, 
new schools have arisen within the last few years. In its 
primary aspect the movement has tended to separate the 
two; geometry has become mgrg purely geometrical in 
its conceptions and methads, algebra more independent 
of geometrical considerations. The geometry of to-day 
is more like the Greek tban was that of fifty years ago ; 
and yet at the same time they have not only many prin- 
ciples really;im common, but many methods which, 
although independent,’are strictly analogous. Geometry 
regards ite figures, algebra its*fé#ms, not as isolated ndi- 
viduals, but*as associated with, others (concomitants, as 
they are called) whose progress characterise those of 
their primitives. The princfples of both may be regarded 
ae the same, but dual in their application. Geometry, 
again, is dual within itself: points and lines may be so 
viewed that theorems concerning the one give rise to 
analogies concernigg the oher; the priticiple the same, 
but dual in its manifestation. In this way we seem to be 
rising to laws which transcend the distinctions between 
the two parfs of geometry—between geometry and 
algebra, 

“ Descending a little further into particulars, in another 
way again we seem to We gaining some steps—but as yet 
only a few steps—towards a higher scheme both of 
geometry andealgebra. There are a few certain relations 
so elementary in fheir conception, yet so universal in 
their application, that they seem capable of forming the 
basis of extensive theories: such, for example, in 
geometry, is that of Anharmonic Ratio—a particular kind 
of ratio applicable anke to points and rays, to lines and 
to angles, on which M. Chasles has founded his new and 
classical work on Conic Sections. Such, again, in 
algebra, are those of homogeneity and of symmetry, 
which prove to be not merely improvements in form, but 
actually’ new powers for progress in the hands of the 
mathematician. The calculus of homogeneous forms has 
marked a ney era in the history of algebra; the theory 
of equations has béen transfigured in its light ; mechanics, 
both ordinary and molecular, have been elucidated by-it ; 
and the remote applications of the integral calculus have 
felt its ever-extending influence. Under these, as ıt were, 
new fundamental conceptions, whole theories may be co- 
ordinated, and of these, again, perhaps some coordina- 
tion may one day be contemplated. As another instance 
of this generalisation of principles and of this dual aspect 
of the principles so generalised within almost the present 
generatiorf, it has been discovered, or at all events been 
duly realised, that symbols of operation combine accogd- 
ing to definite laws, comprising as a particular case those 
of ordinary number. This fertile idea has, year by year, 
been receiving fuller developments, till it has at last 
assumed the form of a complete calculus.” 

We, too, must join our apologies with those of the 
learned speaker for lingering so long upon a favourite, 
subject. 

The following is as completea list of Mr., Spottiswoode’s 
papers as ewe have been able to make:! they are 
grouped, not according to eubjects nor in order of time, 
but as they occur fn the several journals in which they 
originally appeared :— 

Phil. Magazine.—(1) On the Equation Q=g (e, x, y, 2) 

* We trust our readers will pardon our imperfect treatment of these 
papers: we had formed quite a mass of notes—a ‘' rudis mdigestaque moles ”— 
but we have had, through circumstances over which we had no &ntrol, an 
utterly inadequate period ın which to prune them and shape them mto 
comely form The prefixed numbers are those of the ‘ Royal Society's 
Catalogue * and the notes are in most cases derived from the papers them- 
selves, In our haste we have preferred to insert notes to the less familar 
papers ; the papers read before the Royal and Mathematical Societies are 
without doube those by which Mr Spottiswoode’s rank as a mathematician 


bas been determined, but these are just the ones that are most familar to 
students. 








=w -+ ix + jy- éz (vol. xxxvi. 1850); this is a theorem 
of considerable importance in tte calculus of quaternions, 
and indeed essential for the application of that method 
to geometri@al and physical problems. (2) On the Qua- 
tergion Expressions of Coplanarity and Homoconicism 
(76). (3) On the Geometrical Interpretation of Qua- 
ternions (vol. xxxvii. 1850), the working out on other lines 
of results stated in a previous volume by Prof. Donkin. 
(31) On a Geometrical Theorem (7é., 1850), viz. if three 
cones of the second order, having a common vortex, 
intersect one another two and two, the nine limes of inter- 
section (three being selected from each pair of cones) 
will lie on a cone of the fourth order. (7) On a Problem 
in Combinational Anajysis (vol. iii. 1852) connected with 
the 15-girl Problem and a more general form of it, the. 
solution of which turns upon certain determinants. (41) 
On some Experiments on Successive Polarisation of 
Light made by Sir C. Wheatstone (vol. xli. 1871); the 
intioduction of instrumental means for converting the 
plane of polarisation of the ordinary apparatus into 
successive, or, as it is more commonly called, circular 
polarisation,*and the explanation of the phenomena 
thence arising, constitutes the main purpose of the 
communication. See also Proc. of R. Inst, vol. vi. 1872. 
1875 (a) on a Revolving Polariscope; 1882 (4) on a 
Separator and Shunt for Alternate Currents. 

Camb. and Dub. Math. Fournal——(4) On certain Geo- 
metrical Theorems (vcl. vi. 1851). This is an anonymous 
article which gives simple algebraical demonstrations of 
certain of Steiners Theorems in the Systematische Ent- 
wickelung, and also of some relations given by M. Chasles 
in his “Aperçu”? (9) On Certain Theorems in the Cal- 
culus of Operations (vol. vii. 1853); an extension of 
theorems by Boole (PAi. Trans., 1844), relating to the 


operation symbol D= a, and by Carmichael relating to 


the symbol y = x, + +, 2. . . . to the cases (1) in 
1 


which the order of the Variables by which the Symbols of 
Differentiation’ are Multiplied is not the same as that of 
the Variables with respect to which the Differentiations | 
are to be performed; (2) in which the Variables by 
which the Symbols of Differentiation are Multiplied are 
any linear Function of the Given Variables; (10) on 
Certain Geometrical Theorems (#6. 1853); two Ele- 
mentary Theorems in anharmonics proved by aid of deter- 
minants. (11) On the Curvature of Curves in Space 
(vol. ix. 1854) ; on this M. Chasles (“ Rapports,” p. 162) 
remarks : “M. W. Spottiswoode est parvenu à la même 
expression dans une Note...” Ze. to the expression— 


Z = cosec ofati t] 


P 

Quarterly Jourlal "of Mathematics. —(1 5) Note on 
Axes of Equilibrium (vol. i. 1857). The axes (Möbius, 
“ Statik”) possess the property of allqwing the body to 
be turned about them, the forces retaining their directions 
in space without a distwbance of equilibrium. The 
paper is an application of formule given by Rodrigues to 
a proof of the property. (16) On a Theorem in Statics 


(26. 1857) is g proof of the following, due to Möbius e 


(“Statik ’): “ If there be any forces in equilibrium, and 


a series of pyramitls be constructed having for*one edge e 


a common line, and fet their opposite edges the lines . 
which represent the forces, in both magnitude and direc- 
tion, respectively, the, algebraical sum of, the volumes of 
the pyramids will vanish. It is of this M. Chasles 
(“ Rapport,” p. 59) writes: “ M. W. Spottiswoode, à quie 
toutes les ressources des nouvelles théories de'l analyse 
sont si famuliéres, sest plu à les appliquer à la démon- 
stration tle cette proposition (że. Möbius’s) et dun autre 
passage du tre:té de statique de Mobius, sur les axes de 
P équilibre.” (23) On Petzvaľs Asymptotic Methpd of Solv- 
ing Differential Equations (vol. v. 1862). Also in a somewhat, 
different form in Brit. Assoc. Report (part ii.), 1861. (29) 
. oe a 


` „variants (vol. vil. 1854), 


e 
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On Differential Resolvents (vol. vi. 1863). A subject first 
brought into notice by Mr. J. Cockle, subsequently dis- 
cussed by Rev, R. Harley. The functions considered are 
derived from equations-in a factorial forf; see also 
Manch. Phil. Soc. Memoirs, ii, 1865. [In the Re S. 
Catalogue these are also numbered (33)|. (37) Note 
on the Contact of Curves (vol. vii: 1866). “In my 
former paper” (Phil. Trans. 1862, see infra) “one 
set of expressions is unsymmetrical with respect to the 
variables; the other, although symmetrical, involves 
certain arbitrary quantities which remain to be eliminated 
by special methods in the course of the developments ’’— 
the object of the note is to establish general expressions 
which are both symmetrical and free from arbitrary 
quantities. (38) Note on the Resolution of a Ternary 
Cubic mto Linear Factors (#4. 1866) is in effect ‘a note on 
a paper by Mr. J. J. Walker in the. previous volume, 
entitled “ On the Resolution of Composite Quantities into 
Linear Factors.” : — 

Crelles Journal—(5) Mémoiresesur les points singu- 
liers dune courbe à double courbure (vol. xlii. 1852). (6) 
Mémoire sur quelques formules relatives: atx surfaces du 
second ordre (zd. 1852). (12) Correspondence between 
Prof. Donkin and Mr. Spottiswoode (vol. xlvii. 1854) ; 
extracts from letters (one from each).on a Method for 
Determining Two Cyclic Sections of a Surface of the 
Second Order. (14) The Memoir on Determinants (vol 
li. 1856). (25) Sur quelques formules générales dans 
le calcul des opérations (vol. lix. 1861), connected with 
a Phil. Trans. paper (17). In this he shows the method 
by which he obtained- the formule in (17). (32) Note 
sur la transformation de la cubique temaire en sa forme 
canonique (vol. lxiji. 1864). ` 

Tortolini Annali dt Scienze.—(8) Sulla trasformazione 
delle equazioni differenziali linearı del’ ordine secondo 
(vol. jji. 1852). - o 

R. Soc. Proc+—(13) Researches on the Theory of In- 
“The view of invariants here 
taken has suggested a series of other functions of which 
invariants form the last term. These functions I propose 
to call variants. With the exact relation between these 


e functions and covariants I am not at present acquainted.” 


(17) On an Extended Form of the Index Symbol in the 
Calculus of Operations (vol. x. 1859, PAi? Trans. 1860). 
Amore detailed form of (9). (20) On the Calculus of 
Functions (vol. xi. 1861). (21) On Internal and External 
Division in the Calculus of Symbols (22.). Connected 
with a paper by Mr. W. H. L. Russell (PAc7. Trans. 1861), 
a generalisation and an extension, (30) On the Equations 
of Rotation of a Solid Body about a Fixed Point (vol. 
xiii, 1863). In treating the equations of rotation’ of a 


solid body about a fixed point it is usual to employ prin- 


cipal axes of the body as the emoying system of co- 
ordinates. Cases, however, occur in which it is advisable 
to employ other systems. ‘Lhe object'of the- paper is to 
develop the fund&mental formule: ‘of transformation and 
integration for any system. [This is also given as (34) in 
the Æ. S. Cat]. (35) On the Sextactic Points of a Plane 
Curve (vol. xiv. 1865 ; Phil. Trans. 1865). (40) On the 
Contact of Conics with Surfaces (vol. xviii. 1870; Pfzl. 
Trans. 1870). (43) On the Contact of Surfaces (vol, xx. 
1872 ; Phil. Trans. 1872). (45) On the Rings Produced 
by Crystals when Submitted to Gircularly Polarised Light 
(vol. xx. 1872); 1874 (æ) On Combinations of Colour by 
Polarised Light; 1874-5 (6) On Stratified Discharges 
through Rarefied Gases ; 1875-6 (cP? On Multiple Contact 


"of Surfaces; (d) Ay Experiment in Electromagnetic 


* Rotation; 1876-7 (e) On Stratified Discharges (ii.); Ob- 
servations with a Revolving Mirror (iii.) ; (/) Ọna Rapi 
Contact Breaker ana the Phenomena of the Flow; 
1877. (g) On Hyperjacobian Surfaces and Curves; (4) 
Stratified Discharges (iv.): Stratified and Unstratified 

e 


. ° 
* When there is a paper in the PAé/, Trans. as well, the reference is als 
* given under this head. i SARS 
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Forms of the Jar-Discharge; (¢) Photographic Image of 
the Stratified Discharge; 1878 (/) Stratified Discharge . 
(v.); Discharge fifbm a Condenser of Large {Capacity ; 
1879 (2)"On the Sensitive State of Electrical Dee 
through Rarefied Gases [with J. P. Moulton], PAi. Trans. y 
1879-80 (7) On some of the Effects Produced by an In- 
duction Coil with a De Meriten’s Magneto Electric , 
Machine ; (#) On the Sensitive State (ii.) (with J. F. M.);, 
Phil. Trans.; 1880-1 (#) On the 48 Coordinates of a 
Cubic Curve in Space (Pyizl. Trans.) ; 1881 (¢).On Strati- 
fied Discharges (vi.), Shadows of Striæ (wth J. F. M.) ; 
and (#) Multiple Radiations front Negative Terminal ; 
1881-2 (7) Note on Mr. 8&fsell’s Paper on Definite In- 
tegrals; (7) Note on My. Russell’s Paper’ on Certain’ 
Geometrical Theorems ; as) On the Movement of Gas in 
Vacuum Discharges (with JF. M.).* : 

R. Asiatic Soc. Journal—(18) Note on theesupposed 
Discovery of the Principle of the Differential Calculus by 
an Indian Astronomer Qol. xvii. 1860). While not grant- 
ing that Bhéskar&charya had eliscovergd the principle, “it 
must be, admitted that the penetration shown by him in 
his analysis is in the highest degree remarkable, and that 
the formula which he establishes and his Method of esta- 
blishing it bear more than a mere resemblance—they 
bear a strong analogy—to the corresponding process in 
modern astronomy.” (28) On the® Sdrya Siddhdnta ” and 
the Hindoo Method of calculating Eclipses (vol. xx. 
1863). It had been suggested that Mr. Spottiswoode 
should undertake an edition of the, above work. For 
reasons stated, the attempt was not made; but the object 
of this paper is the translation into modern mathematical 
language and formule of the rules of the work in 
question. y 

R. Geog. Soc. Proc{19) On Typical Mountain 
Ranges : an application of the Calculus of Probability to 
Ph Po Geography (vol. iv. 1861 ; Journal, vol. xxxi. 
1861). 

R. Astron, Soc. Memairs—(22) On a Method for de- 
termining Longitude by Means of Observations on the 
Moon’s greatest Altitude (vol. xxix. 1861 ;,also in Geog. 
Soc. Proc. vol. v. 1861). . a 

British Assoc. Report.—{24) On the Reduction of the 
Decadic Binary Quantic to its Canonical Form (1861, 
part 2); (36) Address to Section A (1865); (æ) Address 
to the Association (1878). 

Phil. Trans.—(26) On the Contact of Curves (1862) ; 
(27) On the Calculus of Symbols (1862); 1874 (a) On the 
Contact of Quadrics with other Surfaces. See also above 
under X. Soc, Proc. 

Comptes Rendus.—(39) Note sur } équilibre? des forces 
dans Pespace (vol. Ixvi. 1868); (48) Note sur la repré- 
sentation algébrique des lignes droites dans l'espace 
(vol. Ixxvi. 1873); (49) Sur les plans tangents triples à 
une surface (vol. lxxvii. 1873) ; 1874 (2) Sur les surfaces 
osculatrices ; 1875 (4) Sur Ja représentation des figures 
fe géométrie à # dimensions par les figures corréla- 
ives de géométrie ordinaire; 1876 (c) Sur le contact 
ae courbe avec un faisceau de courbes doublement 
infini. 

R. Insi. Proc.—(44) On Optical Phenomena produced 
by.Crystals submitted to Circularly Polarised Light (vol. 
vii. 1872. See also Phié. Mag. vol. xliv. ‘1872); (46) On 
the Old and New Laboratories at the Royal, Institution 
(vol. vii. 1873) ; (47) On Spectra of Polarised Light (26. 
1873) ; 1874 (a) On Combinatigns of Colour by’ Polarised 
Light; 1878 (4) A Nocturne in Black and Yellow; (ġ 
Quartz: an old chapter rewritten; 1880 (d) Electricity in 


. Transitu; 1882 (e) Matter and Magnetoelectric Action. 


Mu8ical Society Proc-—1879 (a) Lecture on Beats and 
Combination Tones. s 

Royal Society.—Presidential Addresses for the Years» 
1879, 1880, 1881, 1882. 


* For analyses of the papers on ‘Sensitive Discharges,” &c., consul me 


' vol. ii. of ‘A Physical Treatise on Electricity and Magnetism,” by J. E. H 


Gordon, 1880 (see pp. 47-50, 71-81, 88-121). 
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L. Math. Soc. Proc.—1866 (a) A Problem in Probabili- 
ties conneeted with Parliamentary El&tions; 1868 (6) 
Equilibrium of Forces in Space; 1871 (ġ Question m 
the Mathematical Theory'of Vibrating Strings; 1872. (æ) 
On some recent Generalisations in Algebra (Presidential 
Address) ; 1874 (e) On the Contact of Quadrics with 
other Surfaces; 1876 (7) On Determinants of Alternate 
Numbers; (e) On Curves having Four-point Contact 
with a T: riply- infinite Pencil of Gurves ; 1879 (#) On the 
‘Twenty-one Goordinates of a Conic in Space; (z) On 
Clifford’s Graphs ; ; 188f (/) Og the Polar Planes of Four 
Quadrics ;°1882 (#) On Quartic í üryes in Space. 
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“A MANUAL OF ms INFUSORIA” 


A’ Manuat of the Infusoria; Including a Description of 
all known Flagellate, Ciliate, and Tentacultferous Pro» 
tozoa, By W. Saville Kegt, F.L.S., F.S. (London: 
David Bogue, 1882.) 


eae Philosgphical Transactions of the Royal Society 

of London for the year 1677 contain the first pub- 
lished account of the minute organisms to which the term 
“Infusona’’ is now very generally applied. The account 
is by “ Mr. Antony van Leeuwenhoek,” who, taking up 
the line of stfidy so successfully pursued by his com- 
patriot, Swammerdam, was the first to apply the micro- 
scope to the investigation of the otherwise invisible fauna 
and flora which teem ım inconceivable abundance in the 
waters of ponds, rivers,.and seas, in the infusions of 
organic substances prepared by man’s agency, and in 
even the minutest drops of moisture which accumulate on 
the surfaces of natural objects, 

Henry Baker (1742), O. F. Muller (1773), and other 
names are connected with the history of this field of in- 
vestigation iņ the period antecedent to Ehrenberg, who 
in 1836 gave a new aspect to the subject by his descrip- 
tions and figures of a great number of forms and of their 
intimate organisation, The minute creatures at one time 
spoken of as “animalculee,” and later as “ Infusoria,” are 
now known to comprise many very diverse series of 
organisms—unicellular plants, variously organised uni- 
cellular animals, as well as animals of multicellular struc- 
ture and hjgh organisation, although of minute size. The 
improvement of the microscope within the last forty years 
and the studies of a host of observers, among whom &re 
Dujardin (1841), von Siebold (1848), Stein (1854), 
Claparéde and Lachmann (1858), Max Schultze (1860), 
and more’recently of Haeckel, Engelmann, and Butschli 
~have gradually resulted in the recognition of ya 
series of minute animals included amongst the “animal; 
cule” and “Infusoria” of earlier writers, which are 
characterised by having their living substance in the 
form of ong single nucleated corpuscle or “ cell,” whilst 
nevertheless exhibiting a gonsiderable degree of organi- 
sation, possessing® mouth into which solid particles of 
food are taken, pulsating spaces within the protoplasm 
of the cell, special orgatts of locomotion, prehension, and 
protection. These are the mouth-bearing Protozoa, dis- 
tinguished as such from the other unicellular animals 
which have not a special orifice for the ingestion of food 
and constitute the mouthless Protozoa. 

It is to these mouth-bearing Protozoa and & few allied 
mouthless forms that Mr. Saville Kerft restricts (as is not 
unusual) the old term Infusoria. Among them the most 
numerous and highly organised are the Ciliata; far less 








abundant and varied are the fentaculifera (Acinetae), 
whilst the Flagellata have, on account of their excessive 
minuteness, not been properly understood (and were for 
the fost part altogether unknown) until very recently, 
some important features in their organisation having been 
first made known by the author of the book which forms 
the text of this article. 

Mr. Kent’s “ Manual of the Infusoria’’ consists of 
two large volumes and an atlas of fifty-one plates. The 
first volume contains chapters on the history, the organ- 
isation, the affinities, and the classification of the Infu- 
soria. Then the three classes, Flagellata, Ciliata, and 
Tentaculifera, are taken up one by one and systematically 
divided into orders and families, genera and species—a 
diagnosis and usually a figure being given of every species. 
The systematic treatment of the Ciliata and Tentacu- 
lifera-occupies the second volume. Altogether Mr. Kent 
describes goo Species of Infusoria, arranged mm 300 genera 
and 80 families. To go overthis ground in any case in- 
volves a vast amount of labour and perseverance. To do 
so in the thorough and conscientious manner which dis- 
tinguishes Mr. Kent’s work requires special capacity. Mr. 
Kent has spared no pains to make his work a trustworthy 
source of information cn all points relating to the group 
with which it deals; the most comprehensive as well as 
the smallest and most obscure of recent publications 
relating to the organisation or to particular species of 
Infusoria have their contents duly set forth ın the proper 
place in Mr. Kent’s work, So faras a frequent reference 
to these volumes enables one to come to a conclusion, 
httle sf anything of importance, whether published in 
English, French, German, or Italian, has been overlooked 
by our author. Even the quite recent observations of 
Foettinger on the parasitic Bexedenta found in Cephalo- 


poda, and of Joseph Leidy on the parasitic Ciliata occur- 


ring in the Termites, are incorporated, as well as the 
observations of Cunningham on Protomyxomyces, little 
more than a year old, 

This 1s by no means the only merit of Mr. Kent’s work, 
He might have contented himself with recasting the 
materials to be found in the three great volumes pub- 
lished by Stein, in Claparède and Lachmann, and in 
Pritchard’s “ Infusoria” (a valuable book in its day), and 
have simply incorporated with these the results scattered 
through the various English and foreign journals and 
transactions of the past twenty-five years. Mr. Kent has 
duly done all this, but he has done nore, since he has 
himself made a very cayful and prolonged study of a 
large number of Infuseria. Accordingly we find through- 
out the present work original observations brought for- 
ward for the first time. These*include a number of e 
new species and genera, especially among the, Flagellate 
and Tentaculiferous fgrms. The beautiful cup forming" 
monads mounted on branchıng stalks like a colony of 
Vorticellæ were firs, brought prominently into notice by 
that keen observer, the late Prof. James*Clark of Boston, 
and Mr. Kent has followed up tle study of these beautiful 
forms in a very thorough manner, On the whole, it may 
be saidethat the portion of Mr. “Kent's work devoted to 
the Flagellata will have, for those naturalists who have 
pot very clqsely followed the periodical literature of the 
subject, the charm of complete novelty, for very many of 
fips forms were completely unknown OF misunderstood 
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till within the last ten fears, and have not found their 
way into general treatises and .text-booky before the 
present occasion. 

With Mr. Kent’s views as to the affinities of the “dif- 
ferent classes of Infusoria it is not necessary to agree in 
order to appreciate the value of his work in general. 
The view is maintained in the “Manual” that the 
Sponges are genetically related to the Flagellata, whilst 
an opinion is quoted to the effect that the Cilata are re- 
lated to the Turbellaria, Without discussing the grounds 
for either of these views, we mugt simply express our 
entire disagreement with Mr. Kent, who is not (it seems 
to us) so happy in these speculations as in the more sub- 
stantial portion of his work. The woodcut on p. 477, 
vol, 1i,, comparing ‘the disposition of the ciliated bands of 
various Infusoria with that of the similar cihated bands 
of various larvee of higher animals, is exceedjngly instruc- 
tive and useful. It serves to point out the close similarity 
in form and disposition which such ciliated bands may 
assume in organisms totally unrelated to one another in 
the genealogical sense. Mr. Kent, however, takes the 
view, which we think will not be shared by many zoologists, 
that there is a deeper significance in the occurrence of 
these similar modifications of similar structures in forms 
so widely apart as unicellular Protozoa and multicellular 
Molluscan, Polyzoan, and Echinocerm larvee ; according 
to Mr. Kent they indicate “ affinity,” “ phylogenetic con- 
nection,” and ‘ biogenetic relationship.” In every direc- 
tion Mr. Kent detects possible instances of such affinity, 
which he sets forth in a tabular form on p. 479; but it is 
not always quite obvious what Mr. Kent means when he 
speaks of certain Infusoria as “prototypes of” and as 
“ foreshadowing” higher organisms. Had he confined 
himself to drawing attention to the remarkable parallelism 

“or homoplasy presented by Infuscria on the one hand, 
and certain higher organisms on tke other, we could have 
appreciated his capacity for detecting structural coinci- 
dences. But it appears to be Mr. Xent's opinion that the 
Holotrichous Ciliata are the forefathers of the Annelida, 
which are also traced by him ta the Peritricha. The 
latter have (according to Mr. Kent) given rise to the 
Polyzoa, Mollusca, and Echinoderms ; the Hypotricha 
are the ancestors of the Rotifera and of the Arthropoda ! 
whilst the Tentaculifera are the progenitors of the Ccelen- 
terata and the Choano- -flagellata of the Sponges. 

Mr. Saville Kent i is no dowbt entitled to hold and to 
promulgate an opinion on these matters, but we regret, 
inasmuch as his opinion is a very singular one, that he 
should have allowed it to take a prominent position in 
this “ Manual.” . 

Upon the question of spontaneous geheration Mr, 

«Kent is meaccofd with the prevalent dé@ctrine, and gives 
A clear exposition of the history of the discussion of the 
subject, and so exhibits the importance of the researches 
carried on by Messrs. Dallinger and* Drysdale upon the 
reproductive process in,certain flagellate Infusoria, and 
the power of the ultra-minute germs of these F lagellata 
to resist the destructiyesinfluence of high temperatures. 

With regard to the normal generation of Infusdria Mr. 
Kent is not so satisfactory. He distinguishes Fission, 
Gemmation, Sporular Multiplication, and “ Genetic” Re® 
production—the latter term being, without explanation, 
apphed to sexyal 1eproduction. Our author clearly Nas 
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not—amongst hiş numerous and widespread gJesearches 
upon the Infusoria—devoted any time to a personal in- 
vestigation of the phenomena of conjugation and rejuve- 
nescence amongst the, Ciliata. The account which he 
gives of the work of Engelmann and Butschli is meagre 
in comparison with the space which he has devoted to 
speculative digressions, and we find no figures į illustrative 
of the exceedingly important results attained by those 
authors. In view of the great biblogical interest of the 
phenomena of conjugation in unicellular organtsms gene- 
rally, this is a serious omission. Itis a mistake to have 
introduced the bygone efromeof attributing sexual repro- 
duction to the Infusoria into this work at all, as, Mr. Keat 
has done by the heading of his paragraph. Fission, 
gemmation, and possibly spore-formation preceded at a 
certain period # the famil} histowy by conjugation, 
constitute all that is zowz to occur in Infusoria. 
Mr. Kent makes too much of the isolated cases 
of spore-formation among Ciliata which stand upon 
good evidence. Admitting them as cases of spore-forma- 
tion (that is of multiple fission), itfis not possible to use 
them in support of the exploded view as to the production 
of embryos in the Ciliata by the breaking up of the nucleus 
after conjugation. Mr. Kent still clinks to this notion of 
a special and peculiar formation of embryos within the 
parent ciliate Infusorian after, and as the immediate 
result of, conjugation, but he does not adduce any new 
fact in support of it. There is no reason adduced by Mr. 
Kent for regarding the nucleus of Infusoria as anything 
more than acell-nucleus, and one is surprised to find that 
he should express so strong a disagreement with Butschli 
as to the fate of the cast-out fragments of the nuclei of 
conjugated Cihata, when he does not deta#l to us any 
original observations made by him upon the process in 
question. The cast-out fragments of the nucleus of the 
conjugated Ciliate possibly have tlte same significance 
(Mr. Kent calls it an “unprofitable destiny,” p. 98) as the 
cast-out preeseminal apoblasts or “directive corpuscles” 
of an ordinary egg-cell. 

Undoubtedly the best part of Mr. Kent’s book, and 
one which will prove of constant value to that Marge body 
of working naturalists who are scattered throughout 
English- -speaking lands, who delight to follow with care 
and accuracy, by the aid of the microscope, the forms 
and life-histories of the minute beings first made known 
by Mr. Antony van Leeuwenhoek, is that which contains 
the systematic description of every known species of 
Infusoria. 

Accuracy is one of the first requisites in any attempt 
at scientific work, and Mr. Kent’s descriptions and 
figures will enable numberless good observers*in country 
places and small towns where tete are no libraries con- 
taining the big books of Stein and Ehrenberg to 
accurately identify the organisms which they observe. By 
familiarity with Mr. Kent’s book such an observer will be 
able to tell whether he has observed a new species or anew 
fact aboyta known species, and he will rise at once from 
the position of an isolated spectator of the curiosities of 
microscopic life to that of a possible contributor to the 
world’s knôwledge , of animal structure, a fellow-worker 
with all the naturalists of civilised humanity. It is an 
excellent thing for the cause of science ın England, and 
an excellent thing for other good causes too, that there 
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are so many unprofessional naturalists in all classes of 
the community and in all parts of the kingdqm. Our 
dilettant? naturalists not,only pursue their favourite study 
with a devotion and energy which Englishmen always 
exhibit in “regard to a “dhobby,’? but they assist in all 
quarters in ‘gaining for science true appreciation and 
popularity. Not merely so, but from. their ranks many 
honoured ‘leaders have sprung. *It is chiefly for the ser- 
vice which hè has rendered to this class of students that 
we consider Mr. Saville Kent4s*gntitled to thanks, as was 
Andrew Prifchard and his editors In a past generation. 

In.conclusion we may brigflyepitomise the classifica- 
tion of the Infusoria foflowed by Mr. Kent. He regards 
the Infusoria as a legion or section of the Protozoa or 
unicellular animals characterised by having appendages 
which are sof pseuglopodia globose, or rafliate (Rhizopoda), 
but are either flagelliform, cilia, or tentaculiform. The 
character of possessing a distinct mouth or mouths can- 
not be strictly applied to the whole group, since some 
few flagellate forms have not even a localised ingestive 
area. The classes an@ orders and families recognised in 
this legion are as follows :— 


* crass I—FLAGELLATA. 
Order 1. TRYPANOSOMATA (Trypanosoma). 
Order 2. RHIZOFLAGELLATA (Mastigamezba). 
` Order 3. RADIOFLAGELLATA. 
Family 1, Actinomonadide ; 2. Euchitonida. 


Order 4, PANTOSTOMATA. 

Family 1. Monadide ; 2. Pleuromonadide ; 3. Cerco- 
monadide ; 4. Codoncecide; 5. Dendromonadide ; 
Bikoscide ; 7. Amphimonadide’; 8. Spongomonadide ; 
` 9. Heteromitide ; 10. Trepomonadide ; 11. Polytomidee ; 
12, Pseudosborid@; 13. Spumellide ;.14. Trimastigide ; 
15. Tetramitide ; 16. Hexamitide; 17. Lophomonadide ; 
+18. Catallactidæ. x 4 

Order 5. CHOANÔFLAGELLATA or DISCOSTOMATA, 
Section I. Gymnozoida. 

Family 1. Codonosigide ; 2. Salpingoecidee ; 3. Phalan- 
steriidæ, 

Section II. Sarcocrypta (The Sponges). 
i Order 6. EYSTOMATA. 


Family 1. Paramonadid&; 2. Astasiadæ ; 3. Euglenfde > 
4. Noctilucide ; 5. Chrysomonadidæ ; 6 Zygoselmidæ ; 
7. Chilomonadidæ; 8. Anisonemidæ; 9. Sphenomonadidæ, 


Order 7. CILIOFLAGELLATA, 


l Family 1. Peridiniida ; 2. Heteromastigide; 3. MaÑo- 
monadidæ; 4. Stephanomonądidæ ; 5. Trichonemide. , 


Crass 1IL.—CILIATA. 
x Order 1. HOLOTRICHA.. 


Family 1. Parameecideg; 2. Prorodontide ; 3. Trache- 
lophyllide ; 4 Golepide; 5. Euchelyide ; 6. Trachelo- 
cercidæ; 7. Tracheliide ; 8. Ichthyophthiriidz; 9. Ophryo- 
glenidz ; 10. Pleuronemida ; 11. Lembide; 12. Tricho- 
nymphide# ; 13, Opalinide. y 

Order 2. HETEROTRICHA. 

Family 1. Bursariidæ; 2. Spirostomidæ ; 3. Stentorida:; 
4. Tintinnodæ ; 5. Trichodinopside ; 6. Codonellidæ ; 7. 
Calceolidz. 

Order 3. PERITRICHA. 

Family 1. Torquatellida ; 3. Dictyocystide ; 3. Actino- 
bolidæ; 4. Halteriide ; 5. Gyrocoridæ ; 6. Urceolariidæ; 
7. Ophryoscolecide ; 8, Vorticellide.- 
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Order 4. HYPeTRICHA. 


F amily 1, Litonotidæ; 2. Chlamydodontidæ ; 3. Dyste- 
ride ; 4. Peritromidæ ; 5. Oxytrichidæ ; 6, Euplotidæ. 
e 


Crass II—TENTACULIFERA. ; 
Order 1. SUCTORIA. i 


Family 1. Rhynchetide; 2. Acinetide ; 3. Dendro- 
cometidz ; 4. Dendrosomidz. 


Order 2. ACTINARIA. 
‘Family 1. Ephelotide ; 2. Ophryodendridæ. 


The only feature in*the above classification upon which 
it occurs to us to offer a remark is the limitation assigned 
to the class Flagellata. Putting aside the author’s spe- 
ciality as to the inclusion of the Sponges in that group, it 
seems that he ha drawn up a very neat and, on the 
whole, satisfactory Classification of the group. But on 
the one hartd exception may be taken to the inclusion 
amongst the Flagellata of such forms as Mastigamceba 
and Euchitonia, whilst, on the other hand, those who 
follow Stein will ask why such forms as Volvox and 
Chlamydomonas are excluded. Further we cannot 
accept as satisfactory the subordinate position assigned 
to Noctiluca, the proboscis of which is no ordinary fla- 
gellum, but of so special a character as to ‘entitle its 
owner to a distinct order or even a class. The fact is 
that it is excessively difficult to say what monadiform or 
flagellate unicellular organisms should be associated with 
forms such as the Chaanoflagellata and Eustomata which 
undoubtedly are rightly, placed in one legion with the 
Cihata, and what should be left among lower plants, or 
again in association with the pseudopodic Rhizopods. A 
flagellate condition in the early stages of development 
(a ‘monad form”) is common to a vast number of 
Protozoa and Thallophyta, and the mere flagellate chaz 
racter is not a sufficient basis for the construction of a 
natural group. Mr. Kent very properly proposes to sepa- 
rate as plants those flagellate forms which do not ingest 
solid particles of nutriment; but he is no doubt aware of 
the difficulty of observation in this matter, and of the 
statement (probably an erroneous one) by Stein, that- 
certain Volvocinez actually possess a cell-mouth and 
gullet, 

The true limitations of the natural group of the Flagel- 
late Infusoria wil? probably be ultimately found in the 
characters afforded by the series of events constituting 
the life-history of the variéus flagelle organisms which 
at first sight may appear ¢0 have a claim to be placed in 
that group. E. Ray LANKESTER 





_ ° OUR BOOK SHELF 3 

The Micrographic Dictionary. By J. W. Griffith, M.D.» 

and A.. Henfrey. ‘Fourth Edition, Edited by J. W, 
Griffith, M D. (London: Van Voorst, 1883.) 


THE interval of eight years since the publication of the 
third edition of the  Micrograpbic Dictionary” has been 
marked by substantial progress, not only in the micre- 
scope self, but also in our knowledge of the structure of 
varioug classes of organisms iffoluded in the subjects 
specially treated. *In the former of these two depart- 
ments the present edition may be regarded as fairly 
*keeping pace with the advance of science j and the in- 
troduction forms a very useful treatise on the structyre 
aye use of the microscope and of the various appliances 
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and reagents which the thicroscopist should have at his 
command, as well as of the mode of examination of 
microscopic objects. In the second department the 
editor has been again assisted by the Rev. M. J. Berkeley 
in the cryptogamic articles, and by Prof. Rupert Jones in 
those on “Geology and on Foraminifera, as well as by 
other specialists, To put new wine into old wine-skins is 
prevenia an unsatisfactory proceeding ; and we do not 

ow that it has been more successful here than else- 
where. We are far from saying that the syndicate who 
have assisted the editor have not contributed much from 
their vast stores to bring down the work to the date which 
it now bears on its title-page ; bután some of the articles 
which we have had occasion to consult for work that we 
have happened to have in’ hand, the most recent observa- 
tions are certainly not alluded to, and the system of 
classification is not the best or newest, But granting 
these defects, the work is one which*o practical miero- 
scopist can afford to be without, antl which must always 
lie on his table for ready reference. The pyesent edition 
is enriched by five new plates, and some new yids 

k A. W.B. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, - 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on'his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Speke and Grant’s Zebra 


IN or about 1882 a zebra was presented to the French Govern- 
ment by King Menelik of Shoa (which is in lat. 10° N., south- 
east of Abyssinia), It differed in certain respects from zebras 
hitherto supposed to have been described, and being regarded 

etherefore as a new species or variety was named by Mr. Milne 
Edwards Æguus Greoyi, after the President of the French 
Republic. 

The species of zebra hitherto known were Æ. guagea, Æ. 
Burchellt, and Æ. sera, The new one recently received in 
Paris apparently approximates to Æ. sebra, but the arrangement 
of the stripes, which are more numerous and more closely set, 
especially on the haunches, as well as its geographical distri- 
bution, seem to give sufficiently distinctive characters to entitle 
it to rank as a new species or variety,! 3 

Ina recent communication to the Zoological Society of Lon- 
don, Col. A. Grant, C.B., F.R.S:, has called attention to the 
fact that the late Capt. Speke and he obseryed, hunted, and shot 
zebras during their expedition (chiefly in the lake regions of 
Equatorial Africa) in 1860-63, which from his description are 
either identical with ghe zebra frém Shog, or, if not, are entitled 
to be considered as a new species or variety. 

Col. Grant has described the animal both in his notes written 
during the expedition and also in a paper to the Geographical 
Society in 1872, of which extracts are subjeined. = 

Should further examipation an] comparison show that the 
zebra described by Grant in 1861, and again in 1872, is identical 
with the Payis animal, it would seem that paiority of discovery, 

title, as it is in fact, to 
eSpeke and Grant. If, on the other hand, the animal described 
by them should turn out to be distinct from any, other form yet 
described, it would appear to have a chum to be named after 
these discoverers.” è 

The following extracts $rom Col, Grant’s notes and papers 


addressed to the Geographical Suciety—-written many years agoe 


“appear to substantiate Speke and Grant’s claim to the dis- 
covery and description of a new variety o% zebra:— œ 


e 
I It should be added that Æ. Burchel# is the only zebra known to occur 
north of the gquator, and that Æ. zebra not been geen for mang 
ant 383) to figure in Proc. Zool. Soc. 1882, iv. p 721, pubhshed 
ml r, 1883 
2 Tt 1s possible that it may be a local variety of Æ. zebra, hitherto found 
much further southe . € 
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Speke and Grant's Expedition of 1860-63, from Journal of 
Royal Geographical Society of London, 1892 

“t Eguus zebra (2), Native name, ‘ Phoonda.’—This animal 
was frequent in Ugogo, Unyamezi, and north of Uganda. He 
differs from the Aguus Barchelli of Regent’s Parle Gardens in 
being larger and differently striped. The stripes of our zebra 
were black upon white (not yellow) ground, and extended to 
the hoofs, whereas Burchell: has broader stripes, yellow ground, 
and the stripes on the legs are few. However, a sketch of an’ 
old mare shot by me shows the same black muzzlg and hog mane 
as Burchelli, and Mr. Blyth says my sketch is of this last 
species,” 1 : v’ .. 5 





From" Notes of Expedition ° 

“Oct. 25, 1860,—Zebragshot through chest, shape superb, 
scarcely any pile, thickly strip&t ovets every inch of it, feet, legs, 
and all; fine hoafs, immense intestines, - Flesh had quite the 
look of prime beef, ears rounded like deer’s; a mare. A 
second zebra brought in by Ruyter. This was at Zungomero, 

“Dec, 18,—~Halt, in lat. 6° 22’ S., long. 30° 50’ E., altitude 
2500 feet to 3329 feet. Zebra spoor agaia. . . . Shot another 
zebra, 

“ Dec. 21.—Again got zebras! . . . 

** Dec. 22.——-Do, do. ... 

“Jan. 2, 1861.—Eight to ten zebras. 

‘Jan. 6,—Zebras came among camp donkeys.” . . . 


ty 
Recent Note by Col, Grant, C.B., F.R.S. 


“ When we were shooting these zebras in Afsica, we thought 
we were shooting the zebra which is common to Africa; but 
after our return, on my seeing Burchell's at the Zoological 
Gardens, I felt convinced we had never seen a Burchell’s zebra ; 
I said so to Blyth, who looked at my sketch, but who never 
saw Speke’s specimens, and he seems to have called our 
zebras Burchellt, As soon as I saw Speke’s specimens im 
1873, and on hearing Prof. Flower describe by drawings 
the various zebras, I brought forward the matter, and got 
Speke’s specimens up from Speke’s brother. My journal notices 
the stripes to be an inch apart all over the body, and ex- 
tended to the hoofs; but it says nothing of the marks on 
the haunches, though I believe that in our zebras, as well as in 
all other species, the haunch stripes are farther than an inch , 
apart.” e 

“ The twelve zebras which were shot by the Speke and Grant _ 
expedition in 1861-3, were found at the undermentioned places 


in Africa ;— e 
Places. Lat. Long. Alt, above Sea. 
` a J a eet. 
Zungomero ... 7 275. 37.36E. a 516 
Jiwe la M’koa 6 OS, 34 oE. 4690 
Rubuga w 5 OS. a 33 OE. > 3402 
Usui District... 2 495. ... 32 OE. About 4000 
Uganda District o 52N. .. 32 30E. ABout 4000 


~The zebras pasture in the fost and also in open country 
which is covered with bushy jungle, or where granite crops up, 
as this bears the richest grass, whilst hills with running water 
are always within their access.” 

However the zebras in question may be named, it seems right 
that the facts connected with Speke and Grant’s discovery 
sould be known. J. FAYRER 
e April 17 





Leaves and their Environment 


I AM taking steps to have some analyses instituted, by a highly 
qualified authority, of the atmosphege (or water) in the natural 
environment of certain typical plants, in qrder, if possible, to 
produce experimental evidence upon the points*impugned by 
Prof. Thiselton Dyer. The results of such (necessarily very 
inconclusive) evidence I shall publisl?in NATURE, if the Editor 
will grant me space, whether they are favourable or otherwise to 
my own allegatiuns, ; 

Meanyhile, as Prof. Dyer has himself relied upon purely 
a priori considerations, may I urge (1) that in the papers them- 
selves I did not overlook the other factors of the problem to 
which he aljades ; (2) that in woods, hedgerows, and thickets,’ 
the air 1s generally vegy still ; (3) that the layer of air from time 
to time in actual contact with the surface of plants must always 
be in course of being deprived of its carbonic acid ; and (4) that 


Evidently Blyth was mistaken, as the zebra was thickly striped on the 
legs, which 1s not the case with £. Burchell. s 
& . 
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wherever plants get free access to the open air above, it was one 
of my own assertions that they must necessfrily obtain carbonic 
acid in abundance. It seems to me difficult to understand how 
in a still place, where many*plants at once are engaged in deoxi- 
dising a compound which only normally forms 0°03 per cent. of 
the atmosphere, there can always beat much of it left as any of 
them can possibly want. I do not presume to argue with Prof. 
Dyer upon the subject; but as far as my own comprehension 
goes, he has not made this point clear to me. 

May I vehture also to suggest that perhaps another danger 
surrounds biology, and especially botany—~the danger of becom- 
ing too technical and too academig?, Now that perfect instru- 
ments, imnfense collections, and a ong technical training are 
necessary in order to do anything in biology by the regular road, 
does not the science run just a litle wsk of falling into a groove? 
And is it not well from this point of view that there should be 
aw outside body of amateurs, who will take occasionally a fresh 
non professional view of the subject, handling ther own 
problems in their own way, and publishing their own little 
guesses or glimpses for whatgthey may be worth? No doubt 
they will often go deffonstrably wrong; no doubt the masters 
of the science will usually find numerous blunders of detail in 
their work, and gnay often see reason to disagree with them alto- 
gether; and in that case the amateurs ought to receive their 
corrections with all humility; but is it not a healthy thing after 
all that the amateurs should do their best, and try to follow out 
their own lights to their on conclusions? GRANT ALLEN 





e 
Forms of Leaves 

You have recently*inserted several letters from Mr, Grant 
Allen on the forms of leave-, a question in which I have myself 
been working lately. Mr. Grant Allen’s letters open up a 
number of interesting questions, but for the moment I will only 
refer to his suggestion with reference to the reason why water 
plants so often have their leaves cut up into fine filaments, He 
tells us that this is because the proportion of carbonic acid held 
in solution by water is vesy small, and that therefore for- this 
amount there is a great competition among the various aquatic 
plants. 

The question has already been asked on what grounds Mr. 
Allen makes this statement with reference to the proportionate 
amount of carbonic %cid. Without entering on this point, I 
would, however, venture to suggest that the reason for this 
tendency in the leaves of-water plants is mechanical rather than 
che nical, b 

It is, of course, important for all leaves to present a large sur- 
face for the purposes of absorption with as little expenditure of 
material for purposes of support as possible, Now delicate fila- 
ments such as those of water plants present a very.large area of 
surface in proportion to their mass, On the other hand, they 
are unsuited to terrestrial plants, because they are deficient an 
strength anf unable to support themselves in air, Take, for 
instance, a handful of the submerged leaves of an aquatic 
ranunculus out of the water, afid, as every one knows, the Ma- 
ments collapse. This seems to me the real reason why this 
form of leaves is an advantage to water plants. It is perhaps 
for the same reason that low-growing herbs, which are thus pro- 
tected from the wind so often have much divided leaves, 

April JOHN LUBBOCK $ 





The Föhn R 

May I be allowed the space of a few lines to point out a 
defect in the account of the Fóhn, given by Mr, Scott in his 
recent work ĝn'* Meteorology,” and quoted in the review of 
that work’ which appeared wa NATURE, vol. xxvii. p. 575. 
This phenomengn has* been fully and clearly explained by Dr. 
J. Hann in a paper entitled ‘‘ Einfáhrung in die Meteorologie 
der Alpen,” published understhe auspices of the D. und O. Alpen- 
veran, Mr. Scotts account of the Fobn attributes rightly the 
dryness and the cooling of the wind at high altitudes to expan- 
sion; but he appears to entirely overlook the’ Aeating g due 
to condensation of moisture Auring the ascent of the wind? 

“From observations made in Switzerland, where the Fohn is 
chiefly felt, Hann has established the following rule; the Fohn 
is as many half degrees C, warmer at any place m fts de-cent, 
than it is at an equal altitude during its prévious ascent on the 
other side, as the place is hundreds of methes below the mountain 
ridge. This he explains by the fact that compression during the 
descent of the Fohn reverses the loss of temperature due to rare- 


` 
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faction during its previous ascent ;@while the wind brings with 

it over the mountain ridge the heat- gamed by the liberation of 

latent heat in he condensation of moisture, THis latter amounts 

at 15° C. to about half a degree C. foreach ascent of 100 metres 

for saturated air, *“ Therein,” says Hann, “les the explanation 

of the heat of the Fohn.” : A, IRVING 
Wellington College, Berks, April 21 





The Zodiacal Light (?) 


THE same “peculiar appearance in the western sky” as that 
described by your correspondent, “J. W. B.,” was observed 
here by me on the same evening, April 6. At 7h. om. G.M.T., 
or fifteen minutes after sunset, I noticed a bright, golden- 
coloured colamn of light? well defined, about 4° in length and 
slightly more than r° in width, and inclined towards the south. 
“J. W. B.” says it “rose vertically from near the horizon” ar. 
his station, Bath. Here it was decidedly inclined to an angle of 
about 15° towards the south, At 7h, 20m, no traces of it were 
visible. I have not s@en any similar appearance since. 

. W. H. ROBINSON 


N.B,—~In the observer’s book this observation is entered as 
“Bright zodiacal light (?)}, seen at 7h. om,” E. J. STONE 
Radcliffe Observatory, Oxford, April 20 





REFERRING to the letter of your correspondent, “J. W. Bọ” 
Bath, in your last issue (p. 580), allow me to say that this pecu- 
liar ray of brillant light was seen here by myself and many 
other people at about 6.40 p.m. on Friday, April 6. The 
sunset was brilliant and cloudless, but from the horizon to about 
25° m height immediately above the spot where the sun had 
disappeared there appeared a ray of light of great beauty and 
extreme brilliancy ; its cer.tre, a delicate rose colour, graduating 
to the edges into the purest gold. This single ray was perpen- 
dicular, and appeared to be little, if at all affected, in its bril- 
liancy by the approaching dusk of evening, but continued to 
exhibit itself with little-diminished brilliancy for nearly half an 
hour, finally disappearing with the twilight. 

ROBERT DWARRIS GIBNEY 

Glan-y-dwr, Crickhowell, South Wales, April 21 


WHAT your correspondent, ‘‘J. W. B.,” saw after sunset was 
not the zodiacal light, which is easily distinguishable by its great , 
extent of area, lenticular shape, and invisibility during strong 
twilight, but it may be not incorrectly termed a sun column, I 
find the following entry in an old journal, of a similar appear- 
ance :—‘' 1868, April 17.—-Sun column, continuing ‘half an hour 
after sunset, which was perfectly bright, without clouds.” Per- 
haps some of your readers may be able to explain the cause 
of it. d E. BROWN 

- Further Barton, Cirencester, April 21 





THE phenomenon observed on the evening of Friday, the 6th 
inst, in Bath, by your correspondent J. W. B, (vol. xxvii. p. 
580) was seen at Dolgellyeby the writer when on a tom through 
Wales, On his pointing it ut to a companion and some of the 
townsfolk, all agreed it was quite unique in their experience. 

A bright, slender pillar of light, hazy toward the edges, rose 
majestically from the western horizon, 1n a cloudless sky, and so 
continued for about three-qua#ters of an hour after the sun had 
set, 
was of a character differing zofo cælo from the path of sunbeams 
through a cloudzrift, which is invariably divergent in appearance, , 
as if from a focus. The “pillar” was umform in width, per- 
fectly vertical, and® straight, the centre lmg alone biilliant. ẹ 
The height was, however, greater than your correspondent 
indicates, > 1 : : 

Having fortunately with me a pocket-compass, with plumb- 
bob for “dip” measurtmerts, I determined (a) the light-pillar 
was exactly vertical ; (2) the height, which scarcely varied during 
visibility, was 20°, dying out famtly “at that elevation; (3) the’ 
Rzimuth 25° north of west, By terrestrial bearings there was an 
appearance or a slight movement nofthward, but smallness of 
the compass dial (1 "inch diameter) precluded any reltable 
angular deternfination of azimuthal change. ' 

Further, the evening was very cold, and a continuous easterly 
wind had during the day obscured the hills, which Stil! showed 
many unmelted snowdrifts upon their summits and flanks, Firs? 
obse§ved at 7 p.m., the strange appeargnce faded put at 7.30 p.m. 

a ė * 
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To one long habituated in meteorological observation it - 
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From the verticality, lingxr form, and condition of atmo- 
sphere I was led to remark at the time to my companion that 
the phenomenon appeared more of the nature of@parhelia than 
referable to the zodiacal light. An intensely cold easterly wind 
encountering ocean-warmed airs to the westward would *not 
improbably lead to the ice-molecule condition of atmosphere 
now assuméd to be associated with the occurre ce of parhelia, 

It may be added (though of little probable significance) that 
the time corresponded roughly with the time of bigh water along 
that coast. D. J. Rowan 

Kingstown, -April 24 





On the Value of the “‘Neoarctic” as one of the Primary 
Zoological Regtons . 


PERMIT me to make a few remarks relative to Mr. Wallace’s 
criticisms (NATURE, vol. xxvii. p. 482) of my paper on ‘The 
Value of the Neoarctic as one of the Primary Zoological Regions.” 
Briefly stated, it 1s maintaimed in the early portion of this paper 
(1) that the Neoarctic! and Palearctic faunas taken individually 
exhibit, in comparison with the other regional faunas (at: least 
the Neotropical, Ethiopian, and Australian), 2 marked absence 
of gositrve distinguishing characters, a deficiency which in the 
mammalia extends to families, genera, and species, and one 
which, in the case of the Neoarctic region, also equally (or nearly 
so) distinguishes the reptilian and ampaibian faunas; (2) that 
this deficiency is principally due to the circumstance that many 
groups of animals which would otherwise be peculiar to, or very 
characteristic of, one or other of the regions, are prevented from 
being such by reason of their being held in common by the two 
regions ; and (3) that the Neoarctic and Palearctic faunas taken 
collectively are more clearly defined from any or all of the other 
faunas than either the Neoarctic or Palearctic taken ındi- 
vidually. : 

-In reference to these points Mr, Wallace, while not denying 
the facts, remarks: ‘‘The best division of the earth into zoo- 
logical regions is a question not to be settled by looking at it 
from one pomt of view alone; and Prof. Heilprin entirely omits 
two considerations—peculiarity due to the absence of widespread 
groups and geographical individuahty.” Numerous families and 
genera from the classes of mammals and biras are then cited as 
being entirely wanting in the western hemisphere, and which— 
in many cases almost sufficient to ‘‘ characterise the Old World 

# 1s compared with the New ”—‘ must surely be allowed to have 
great weight in determining this question.” No one can deny 
that the ab ence from a given region of certain widespread 
groups of animals is a factor of very considerable importance in 
determining the zoological relationship of that region, and one 
that is not likely to be overlooked by any fair-minded investi- 
gator of the subject. But the value of this segutzve character 
afforded by the absence of certain animal'groups‘a~ distinguish- 
ing a given fauna, 1s in great measure proportional to the extent 
of the positive character—that furnished by the presence of 
peculiar groups—and indeed may be said to be entirely depen- 
dent on it. No region can be said to be satisfactorily distin- 
guished from another without its posgessipg both positive and 
negative distinguishing® characters. y. Wallace has in his 
several publications lard considerable stress upon the negative 
features of the Neogrctic fauna Ss separating it from the Palæ- 
arctic or from any her, but he has not, it appears to me, suf- 

ficiently emphasised the great lach, when compared to the other 
faunas, of the p sitive element, the consideration of which is the 
point aimed at in the first portion of my paper, and which has 
led to the conclusions glready stated. that only by uniting the 


* Neoarctic and Palearctic regions do we prodifce a collective 


fauna which is breadly distinguished by bot) a and nega- 
fp as Mr. 
« Wallace seems to argue, the absence from North America of 
the ‘*familtes of hedgehogs, swine, and dormice, and of the 
genera Meles, Equus, Bos, Gazella, Macs, Cricetus, Meriones, 
Dipus, and Hystrix ” be sufficient, as far as the mammalian fauna 
ds concerned, to separate Nhat region from the Palzarctic, could 


not on nearly equ lly strong grounds a separation be effected in 


the Palearctic region igelf? Thus, if were to cohsider the 
western division of the Palzarctic regiog, or what corresponds 
tə the continent of Europe of geographers, as gonstituting an 


1 In the paper under consideration I have given what appear to ge 
satisfactory reasons foi detaching certain portions of the South-western 
Umted States from the Neoarctic Gay Tnarctic), and uniting them with the 
Neotropical region. i A ( 
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independent region of its own. it would be distinguished from 

the remainder of what now belongs to the Palearctig region by 

negative @haracters probably fully as important as those indicated 

by Mr, Wallace as separating the Neoarctic from the Palearctic 
region. The European mammalian fauna would be wholly 
deficient, or nearly so, in tht genera Eguus, Mosches, Camelus, 

Poephagus, Gazella, Oryx, Addox, Suiga, Ovis, Lagemys, Tamias, 

in several of the larger Felid@, as the tiger and leopard, and in, 
a host of other forms. A similar selection could be marie from 

the class of birds (among the most striking of these the Phasian- 

ide and Struthionide), but it is scarcely necessagy in this place 

to enter upon an enumeration of characteri-tic forms. -Divisions 

of this kind, to be chara:teWis€d principally or largely by nega-" 
tive faunal features, could ‘We effected in all the régions, and-in 
some instances with probably more reason than in the case under 
discussion. Beo y 

But the question suggests itself, What amount of gbaracterg, 
whether positive or negative, or both, is sufficient to distinguis 
one regional fauna from another? Mr. Wallace states: ‘‘ There 
runs through Prof. Heilprin’s paper a tacit assumption that there 
should be an equivalence, if nt an abselute equality, in the 
zoological characteristics and peculiarities of all the regions.” 
Is it to be inferred from this quotation that Mr, Wallace recog- 
nises no such general equivalence? Is a region holding in its 
fauna, say, from 15 to 20 per cent. of peculiar or highly charac- 
teristic forms to be considered equivalent in value to one where 
the ‘faunal peculiarity amounts to @0 to 80 per cent? If 
there be no equivalence of any kind required, why not give to 
many of the subregions, as now recognised, the full value of 
region? 

Surely, on this method of looking at thé question, a province 
could readily be raised to the rank of a full region, -In the 
matter of geographical individuality little need he said, as the 
circumstance, whether it be or be not so, that the ‘‘ temperate 
and cold parts of the globe are necessarily less marked by highly 
pecultar groups than the tropical areas, because they have been 
recently subjected to great extremes of climate,” does noc affect 
the present issue, seeing that the pecrliarity 1s greatly increased 
by uniting the two regions in question ; nor does it directly affect 
the question of the \eoarctic-Paleearctic relationship. 

The second part of my paper deals with the examination of 
the reptilian and amphibian faunas, and the general conclusion 
arrived at is: “that by the communitye of i mammalian, 
batrachian, and reptilian characters, the Neoarctic fauna (exclud- . 
ing therefrom the local faunas of the Sonoran and Lower Cali- 
fornian subregions, which are Neotropigal) is shown to be of a 
distinctively Old World type, and to be indissolubly-linked to 
the Palearctic (of which it forms only a lateral exten-ion).” ` 
Towards this conclusion, which, it is claimed, is also borne out 
by the land and freshwater mollusca and the butterflies among 
insects, I am now happy to add the further testimony of Mr. 
Wallace (overlooked when preparing my article respecting the 
Coleoptera (“ Distribution,” ‘Encycl. -Britann.” gth ed. vii. 

. 274). A 

j As regards the name *‘Triarđtic,” by which I intended to 
designate the combined Neoarctic and Palæarctic regions, and 
which may or may not be ‘‘ somewhat awkward,” I beg to state 
that, at the suggestion of Prof. Alfred Newton (who, as he 
informs me, has arrived from a study of the bird faunas at-con-, 
See approximately identical with my own), it has been re- 
placed by “ Holarctic.” In conclusion, 1 would say that, while 
@he views enunciated in my paper may not meet with general 
acceptance at the hands of naturalists, it is to be hoped that they 
will not be rejected because they may ‘‘open up questions as” 
regards the remaining regions which it wil] not be ,easy to set at 
rest,” ANGELO HEILPRIN 

Academy of Natural Sciences, Philadelphia, April 6 

. 





Mock Moens 


A LITTLE before midnight on Monday, the 16th inst., the 
moon, being niue days old and about 30° above the western 
horizon, was surrounded by an unusual halo, Its radius was 
certainly more than the normal 22°. By careful estimation I 
judged ıt to be about 30°, the lower edge resting on the horizon. 
On the riggt and left limbs of the ring were very distinct bright 
patches, rather broader than the ring itself, and slightly elon- 
gated outwards, The right-hand patch appeared to be in its 
normal position on a line passing through the moon, parallel 


| with the horizon, but the left-hand patch was distinctly elevated 
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above this line, and seemed to be unaccountably out of place. 
As, howevar, the moon was little past the first quarter, and the 
terminator nearly a straight line, and only slightly inclitied from 
‘thë vertical, a line drawn perpendicular to it would have passed 
‘through the left-hand patch, and I imagine that its position was 
due to this fnequality in shape of thé two sides of the visible 
moon. The atmosphere was hazy, the moon though clearly 
‘“wisible appearing as in a slight fog, No colours were distin- 
_  guishable at any part of the halo. F. T. Morr 

ooo Birsta] Hill, Leicester, April 17 e 











e 
e Benevolence Animals 


Two or three years ago Dr. Afien Thomson gave me an 
‘iostance of benevolence in a calgwhich is so closely similar to 
one communicated to you By Mr, Oswald Fitch that for the sake 
# corroboration I may state it, 

The cat belonged to Dr. Thomson, and one day came into the 
itchen, pulled the cook by the dress, and otherwise made signs 
owing a persistent desire to gttract attentian. Eventually the 
cat led the cook ouw? of doors and showed her a famishing 
nger cat... The cook thereupon gave the stranger some food, 
and while this was being discussed, Dr. Thomson's cat’ paraded 
| yound and round her companion, purring londly with a satisfied 
sense of well-doing, GEORGE J. ROMANES 
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i Medfoscribed Circle” 


a In. this wees NATURE (p. $95) the use of the mzedtoscribed | 


‘Circle is suggested in place of the well-known ‘ nine-point” 
circle, If a change fs desirable, would not ‘‘ mid-point ” circle 
è equally expressive? RT 
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HE Government establishment at Saiddpet has now 
“been in existence bout twelve years. It consists in 
part of an experimental] farm, and in part of an educational 
ablishment, in which, at the date of the last report, 
rty-one native students were receiving instruction in the 

cience and practise of agriculture. The whole is under 
the ‘superintendence of Mr, W. R. Robertson. The 
“object in view is to improve the condition of agriculture 
in the Presidency. {his is indeed urgently needed. With 
ca large and increasing population, the soil is in general 
wretchedly cultivated, and reduced to a low state of fer- 
tility. The farm at Saiddpet is the centre of many useful 
agencies. Here new crops, new breeds of cattle, and im- 
roved implements are carefully tried. Here the teaching 


f cultivation suitable to the conditions of Indian agricul- 
ture.are perfected. Whileeby means of the educatignal 
department. by tours in the country, distributions of seed, 
ploughing competitions with different implements, and 
arious. other-agencies, the endeavour is made to bring 
iese improved methods into use by the native farmers. 
‘The meteorological records kept at the farm exhibit ¢n 
striking manner the difficulties under which Indian 
riculture must be pursued, Thus in the season 1880-89 
he rainfall in September was 10'9, in October 10°7, and 
u November 19°6 inches, while during the whole six 
ths from January to June only 2°35 tnches were re- 
corded . 
owed, on the arrival of the monsoon, by a deluge of rain. 
tis pleasing to notice that the director of the farm is 
quite abreast of the latest scientific teaching respecting 
e be-t mode of meeting the. difficulty in question. It is 
lain that in the rainy season the land will be washed clear 
of all soluble plant-food ; all nitrates formed in the soil 
ving the hot season will thus be lost, unless they have 
nalready assimilated by a-crop. Mr. Robertson re- 
‘ommends that, whenever possible, advantaga, should be 
taken of the first commencement of gain in June or July 
o sow the land with a green leguminous crop (horse- 


* Annual Reports on Government Agricultural Operations in the Madras 
Presidency, 1880-81 and 1881-92. 



















Europgan science is reduced to practice, and methods | 


Long-continueds heat and drought are thus fol- | 


gram). In most years there wil) be enough rain to.main- 
tain such a crop in growth during the summer months. 
This crop wil collect and assimilate a great part of the 
nitrates in the soil. At the commencement of the wet 
season the green crop is to be ploughed into the soil, and 
forms an excellent manure for the principal crop- of the: 
year, which is then sown. Mr, Robertson refers apparently 
to the experiments at Rothamsted when speaking he 
quantity of nitrates annually formed ina soil; the amount 
he mentions (40 lbs, of nitrates! per acre)-is, however 
below the truth. The quantity of nitrates found in five 
successive years in the ‘drainage water from-uncropped 
and unmanured land at Rothamsted amounts, indeed, or 





























overlooked, engineering rather than chemical 
been employed in the direction of the work.” It should 
always be borne in mind that a water containing nitrates 
supplies not only water but manure. The native farmers 
are generally quite aware of the difference in value of 
different water-supplies, and reckon the water from the 
village well as.worth far more than that procured from 
the Government canal. To the engineer it appears. a 
ridiculous waste of power. to. lift water from a-well when 
a water-supply is available at the level of the land. But > 
the native is right; his well-water is rich in nitrates, and 
for the farmer’s purpose far more valuable than the purer 
water of surface drainage found in rivers and canals, Tt: 
should always be borne in mind in plans for irrigation, 
that the drainage from arable land, and from ited 
districts will always yield the best irrigation wate 
restoring to land in time of drought the plant-food lost’ 
in time of flood we are pursuing a truly scientific econom} 














ANTHROPOLOGICAL NOTES IN T: 
SOLGMON ISLANDS ji 
\ X TITHOUT going into the general question as to the 
position which these islanders hold to the other 
; Pacific races, I will briefly state the results of numerous 
measurements and observations which I made during my 
visit to these islands in 1882. As the surveying work of 
this ship was confined for the most part to the large 
island of St. Christoval and the adjacent small islands, 
my remarks will refer more particularly to the natives of 
_ this part of the group. 
‘The average height of a man of St. Christoval is about 
Í 5 feet 3 inches or 5 feet 4 inches, whilst the span of the 
arms generally exce@ds the length off the body by from — 
4to inches, Both men and women are usually of a 
good physique, robust afd well-proportioned ; but om 
may find in the same village community weak, puny, 
. thin-limbed individuals associated with others of a strong 
| muscular frame, with well-roundéd limbs and a good è 
carriage. e ° R GBs 
| The colour of the gkin varies considerably in shade* 
from a very dark brown, approaching black, to a darle 
copper hue. The elderly adults are as a rule more dark- 
skinned than those*of younger years, she difference in 
shade being attributable partly to a longer exposure by 
q reason of their age to the infiifence of sun and weather, 
and partly to those structural changes in the skin which 
accompany advancing years. Nétemfrequently, gst 
a group of dark-skinned natives a man may be observ 
: whose skin is of a pale sickly hue, and who at the first — 
glance may be thought to afford an-example of recent 
? Possibly in Mr. Robertson’s Report € nitrates ™ is here ‘a misprint éor 
# afirosen.” 
e 
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intermingling between the Melanesian and Polynesian 
races. Ona closer examination I always found that such 
men were covered from head to foot with am inveterate 
form of body ringworm—a scaly skin-eruption, which 
affects ina greater or less degree quite two-fifths of fhe 
natives of this part of the group—and that in all their 
other physical characters they belonged to the Mela- 
nesian type. In its most aggravated and chronic condi- 
tion this parasitical disease implicates the skin to such a 
degree that the rapid desiccation and desquamation of 
the epidermal cells lead to a partial decoloration of the 
deeper parts of the cuticle, as though the rate of the 
production of pigment was less rapid than the rate of its 
removal in the desquamative process. 

The hair of the head is generally black, frizzly, and 
bushy; more particularly amcngst the younger adults of 
both sexes this last character prevails. Amongst middle- 
aged men I have sometimes observed that the hair 
arranges itself into entangled corkScrew-like spirals, 





FIG, 1.—Native of Santa Anna (an island off the east extremity of St. 


Christoval). ‘The round disk of wood in tee Inbe of the ear should be 
quite white, the dark spo being due to the imperfections of the dry 
plate. The faint linear markings on the cheek due to a form of tattoo 
are rarely well marked, . 

. 


the whole head of hair having much the appearance of 
a mop placed erect on its handle? Nowand then, though 
rarely, the hair shows a tendency to become straight; | 
met with one such native near Cape Keibeck, on the 
‘north coast of St Christoval ; and I am informed that 
straight-haired varieties do exist among jhe hill-tribes in 
fhe interior of the island. With regard to the amount of 
hair on the face, limbs, and body, great diversity is 
observed amongst natives of the same village. Epilation 
is commonly employed, but there can® be no doubt that 
the development of hair. varies quite independently of 
such a custom. Out of*ten men taken promiscuously 
from any village, perhaps five would have smoothe faces, 
three would possess a efhall growth of hair on thg chin 
and upper lip, the ninth would wear a beard, a moustache, 
and whiskers of moderate growth, whilst the tenth would 
present a shaggy beard and a hairy visage. The surfaces 
Ofethe body and limbs are as a rule comparatively free 
from hair; but hairy men are to be met with in mogt 

. : . 

. e e 
e . 








villages; and on one occasion when in the vicinity of 
Cape Surville—the eastern extremity of St. Chsistoval— 
l visited*a village where the proportion of hairy-bodied, 
hairy-visaged men was in excess*of the smooth-skinned 
element. 5 

From my measuremehts the form of the skull would 
appear to be mesocephalic : the cephalic indices 
between 73 and 82—the greater number of them being 
included between 74 and,77. The facial anglesvaried in 
amount between 85° and 90°. The nose ,is generally 
straight, coarse, and somewhat slfort, the nostrils wide, 
and the bridge depressef ~ some instances. * Not un- 
commonly the nose is’ arched or aquiline ; ‘out of fifty 
natives amongst whom el fook especial notice of this 
feature, I found that ten possessedean aquiline nose. The 
countenances of the younger of both sexes are ofte 
prepossessing, and amongst the adults I have frequently 
met with men of some intellectual expression. 

Such are some of the leading phygical characters of 
the natives of this part of the Solomon group. To the 
inhabitants of the small island of Santa Anna, which lies 
off the east extremity of St. Christoval, the Same descrip- 
tion will apply ; but we find in the still smaller adjacent 
island of Santa Catalina a subvariety of the Melanesian 
type characterised by a lighter @lour and probably a 
greater height, although I made no measurements there. 
The few natives which I saw belonging to thé large island 
of Malayta, which we did not visit, reyembled in appear- 
ance those of St. Christoval ; and from a few measure- 
ments and observations which I made in the Florida sub- 
group, where the St. Christoval type prevails, it was 
evident that thus far to the westward the same description 
of a native of the Solomon Islands was equally applicable. 
The large neighbouring island of Guadalcanar 1 had no 
opportunity of visiting. In the small island of Simbo, 
further to the west, I found no important difference in the 
physical characters of the natives except perhaps a rather 
darker shade of colour. Proceeding westward as far as 


| Treasury Island, our furthest point in ghat djrection, we 


for the first time came upon a distinct variation in the 
type of native—a difference which has been a subject for 


| remark even by such usually unobservant people as the 


masters of trading ships. In their gteater height and in 
the alinost black colour of the skin, the natives of Treasury 
Island are at once distinguished from the prevailing native 
type to the eastward. Their features are more finely cut, 
and the form of the skull, as shown by the cephalic 
indices, is more brachycephalic—the range of seven 
measurements being 78 to 84, and*the mean *cephalic 
index 81. In some individygls the cheekbones were 
prorfinent and the foreheads retreating. As a race the 
Treasury Islanders are said to evince a fiercer disposition 
than do the natives in the eastern islands of the Solomon 
group. The natives of the large adjacent island of 
Bougainville have the reputation of being amongst the 
mt daring and warlike of the inhabitants of this archi- 
pelago ; and probably the examination of their physical 
characters will exhibit them as a more pronounced type 
of the Treasury Islanders. H. B. GUPPY 
H.M.S. Larky Auckland, N.Z., February 27 e 





ON A FINE SPECIMEN OF APA TITE FROM 
TYROL, LATELY IN THE POSSESSION OF 
MR. SAMUEL HENSON 


THE specimen of apatite represented in the diagram 

was submitted to my inspection by Mr. Henson last 
November, and is the most beautiful specimen of this 
mineral which I have seen. The faces observed were 
not, howeveg, determined on the specimen itself, but from 
a plaster cast and 4 smaller specimen with which Mr. 
Henson supplied me. From these latter approximate 
measurements of some of the more prominent angles 
were obtained by means of a contact-goniometer, which, 
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on comparison with the table of angles given in Miller's 
“ Mineralggy,” rendered the identificatien of the more con- 
spicuous planes easy. The remaining planes Were then 
easily determined from the relation which connects three 
planes lying in a zone. The forms present are : olti) 
aj 10T}, 7100}, 7,{227}, x{ tio}, i\321}, um{4tol, m (233). 
I had no intention of describing the specimen at the 
time it was shown me, and did pot pay enough attention 
to the physicgl characters of the faces to be able to recall 
them. The specimen Was for the most part remarkably 
limpid, with a pale mauve tint*ifeits purest portions. It 
was in part penetrated by fine deficate needles of epidote, 





as is shown in the very excellent diagram attached, which 
. gives a very clear and accurate idea of the specimen. A 

remarkably large crystal from the same locality has 
= recently been added to the mineral collection of the 
_ Natural History Museum, Cromwell Road. It is of a 
_ much d mauve colour than Mr. Henson's specimen ; 
__ it shows the same general forms, the planes o and a,are 
bright and even, but the small planes, 7, x, 7, are some- 
what rough. These same characters are also those ob- 
_ served on the faces of such smaller specimens as I have 

examined. 3 W. J. i 





THE EVOLUTION OF THE AMERICAN , 
TROTTING-HORSE} 

HE American trotting-horse is an example of a new 

breeg of animals in process of formation. As yet 

it can hardly be called a definite breed in which the 

special and distingtive character is either fully developed 

in quality or*satisfactorily fixed by heredity. Great pro- 

p has, however, beep made, many individual animals 

ave attained great speed, and all the better ones have 

derived their trotting excellerice in part, at least, through 
it 


The origin of most breeds is involved in conSiderable 
obscurity, as to how much they are due to conscious and 
how much to unconscious selection, what motives led to 
this selection, how far the enhancement of “the special 
gies have been due to physical efvironment, and how 

ar tô education, training, nourishment, or cultivation. 
* By Wm. H. Brewer, from the American Yournal of Science. 


The formation of this new breed is so recent, the develo 

ment of a special quality has been so marked, there is 
such an abuedant literature pertaining to its history, the 
system of sporting “records” is so carefully planned and 
comprehensively conducted, *and withal has become so 
extensive, that we have the data for a reasonably accurate 
determination of the influences at work which led to this 
new breed being made, the materials of which it is 
made, and the rate of progress of the special evolution. 

It is as an implement of gambling and sport that the 
trotter has his chief value to the biological student. 
Sporting events are published or recorded as the mere 
everyday use of animals is not, and the records of races 
give numerical data by which to measure the rate of pro- 
gress. Similar data do not exist for the study of the 
—— of any other breed. f 

Incidental to the preparation of a pertaining to 
this matter for farmers and breeders, Aps compiled and 
collated certain data, which have a scientific as well as 
economic value, the more interesting portion of which IJ 
condense for¢his paper. 

The horse has several gaits which he uses naturally, 
that is, instinctively, And besides those which are 
natural, he has been taught several artificial ones, some 
of which have been much used, particularly in the middle 
ages. But to trot fast was not natural to horses; when 
urged to speed they never assumed it, and until within a 
century the gait was neither cultivated nor wanted by any 
class of horsemen. A breed of fast trotters, had it been 
miraculously created, would doubtless soon have perished 
in that it would have had no use, satisfied no fancy, and 
found no place in either the social or industrial world as 
it then was, 

Before the present century the chief and almost sole 
uses of the horse were as an implement of war, an instru- 
ment of sport and ceremony, an index of rank and wealth, 
and an article of luxury. 

For all these uses, as then pursued, a fast trotter was 
not suited, nor was he better ed to the heavy coaches 
over rough roads, or the slow waggon-trains of armies, The 
horse best adapted to all these, however much he may 
have varied as to size, strength, and fleetness, was one 
whose fast gait was the gallop or run rather than the trot, 
For leisurely horseback travelling the ambling gait (or 
pacing gait as it came to be called in America) was pre- 
ferred. With increasing use of horses for draft, certain 
heavy but slow breeds were developed in the Old World, 
of which the Dutch, Clydesdale, and Norman breeds are 
examples. — 

The causes which led to the cultivation of the trottin 
gait in this country, and the evolution of a breed wi 
which it should be instinctively the fast gait, were various, 
and the separate value of each as afactor in the problem 
would be very differently estimated by different persons 
studying the subject ĝ§'om different poigts of view. Now 
that he is so valuable and plays such a part as a horse of 
use, it is easy to see why a breed of trotting roadsters 
should be produced to meet certain important demands of 
our modern civilisation. But this does not explain how 
the process agtually n. . e 

Reasoning a priori, the trotter, as a hogse of use, should 
have originated if western Europe ; as a matter of fact,e 
he not only did not begin there, but he was unpopular 
there until well developed here. Locomotives began to 
draw armies to the pattle-field, the war-horse declined in 
actual as well as relative importance, the modern, light, 
steel-spring, one-horse, convenfent business waggon 4s 
well as fhe modern buggy came into common use 
trotting as a sport was established;,and after the gait had 
been extensively cultivated and bred to, The trotting- 
horse is specially adapted to various modern uses, but 
ghese uses (pllowed his development, rather ghan led it, 
although in later days this factor has been an importagt 
ong in the rate of progress, 
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The influences which qriginally led to the starting of 
the breed were more social than economical: a similar 
fact a century earlier marked the founding ofthat famous 
running breed, the English thoroughbred. The origin 
of the trotter, however, was’not so simple as that, and 
several diyerse social factors were involved, only the chief 
of which will here be noticed. 

Fromearly colonial times horses have been more generally 


owned by the masses of the people here thanin any country | 


of western Europe. They have had a more general use in 
agriculture and in business, their ownership or possession 
has had less social significance, and they have had less 
importance as instruments of gambling. The colonists 
who settled north of Delaware Bal, although of various 
nationalities, were largely those whose religious prejudices 
and social education was opposed to horse-racing. With 
the great majority of them it was considered a sort of 
aristocratic sport, and at best led to ynthrifty ways, even 
if not open to the objection of positiye immorality. Con- 
sequently but few race-horses were imported into this 
region in colonial times. The original horse stock of the 
northern colonies came from several European sources. 
England, Holland, France, and Spain certainly, and 
Sweden, Denmark, Germany, Ireland, and Italy probably, 

. contributed to it, The blood from this variety of sources, 
variously mingled, formed the mongrel stock of the 
country. This was further modified by local conditions 
and local breeding assuming different characters in 
different places, and the hardships of horse life incident 
to a new country, with strange forage and a rough 
climate, caused deterioration in size and form. Early 
writers are unanimous on this point, but many add that 
what was lost in size and beauty was gained in hardiness 
and other useful qualities. 

After the war of independence there was an improve- 
ment in the live stock of the country. English thorough- 
bred horses were imported both for: sporting and to 
improve the horse stock of the country, and horse-racing 
rapidly grew in favour as wealth and leisure increased. 
The export trade in horses to the West Indies increased, 
particularly from New England. Pacers were most 
sought for this trade, but sometimes trotters were adver- 
tised for, 

As horse-racing increased in the last years of the last 
century. the opposition to it revived, and in the earlier 
years of the present century this became ascendant, and 
stringent laws forbidding the sport were passed in most 
of the northern. States. The prohibition was sweeping 
and the penalties severe. 

Horse-racing was then a contest between running- 
horses, and during this repression of racing, trotting 
as a sport began, at first in a very unostentatious, irregular, 
and:innocent sort of way, Probably fo people or class 
of people have ever bred good horses which they prized 
and were proud ofgwho did fot find pleasure in seeing 
them compete in speed or show their fleetness in some 
way, and during the repression ofracing (which meant run- 
ning), trotting came in as a substitute, poor though it was 
at first. It had a sort of encouragement from very many 

a thrifty people who werenot sportsmen, and wag ina measure 
considered a sort of democratic sport in which even plough- 
ehorses cottld take part. Racing of aify kind in those 
days was a strife between two or nfore things, as it still is 
in most countries ; no one thought that a single horse 
could run a race alone, but the instinctive inclination 
to see a spirited horse in action could be mildly gratified 
hy letting him trot, evemvif single and alone, and testing 
by the watch how quickly a given distance could be 
covered. So ‘‘timing animals came to be practised. 
We hear of it on the Harlem raceceurse in 1886, four 
years after the laws forbidding horse-racing had been 
enacted, and again, a little later, near Boston, and it wag 
reputed that certain horses could trot a mile in three 
minutes. This speed seemed so extraordinary that Mi 
(] . 
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1818 -a bet of a thousand dollars was staked (and lost) 
that no- horse covid be found that could trota mile ino- 
three minutes. Some authorities date the beginning of 
trotting as a sport with this event. It is said that in the: 
betting the odds against the successful performance of 
the feat were great, whith shows, strikingly, the enormous . 
progress since made in developing speed at this gait... 

In 1821, certain persons on Long Island were allowed, 
by special statute to trajn, trot, etc., horses one a certain: 
track, under certain restrictions, exempt fromthe penalties: 
against horse-racing. Other orgaflisations followed, and 
by 1830 the “training ? af trotters was going on "at several: 
points, and trotting may be said to have become. estab- 
lished as a sport. Duringythis decade the record had 
been successively lowered to 2.40, 2.34, and 2.32. The. 
times of performance were carefully taken at these “ trials 
of speed,” as the statute called them, and “ records” 
became established by more formal sporting codes. ei 

The ostensibl@ object of these asgociations was thec 
“improvement of the breed of roadsters ; ” driving single 
horses to waggens became fashionable, and this led tothe |. 
improvement of light one-horse waggons fof business and” 
pleasure. Those with steel springs were rare luxuries in. 
1830; by 1843, when the record of mile heats dropped to 
below 2.30, they were already &Smmon. Dufing. this 
thirteen years, the record had been lowered only half. 
a second on mile heats, but three-minute horses were no 
longer rare. š A ` 

The fashion of wealthy men driving a single fast 
trotter for pleasure was for a long time a peculiarly 
American one, and played an important part in the 
development of this breed. But, as stated earlier, many. 
influences have contributed : changes in the modes. of 
travel, changes in the methods of war, sentiments reg: 
ing horse-racing, the incentives of the course, the ge 
improvement of roads, improvement in carriage: 
needs of modern business requiring quick’ road 
these and other influences have all been at work.! 

The material out of which this new preedgs made is a’ 
liberal infusion of English thoroughbred blood (usually 
more than two generations removed), with the mongrel 
country stock, previously described. There is a volumi-. 
nous literature relating to special Pedigrees, and much: 
speculation as to the comparative merits of the several - 
ingredients of this composite blood. : po ae 

Regarding the ideal trotter there is as yet a difference 
of opinion as to what the form should be, and it iseto ii 
early to decide from actual results. That the gait.is now. 
hereditary, that it is the instinctive fast gait With some 
animals is certain, but whetheg this is due to inherited 
habit, inherited training, or to mere adventitiouswariation 
and selection, I will not discuss. eg 

The gain in speed is given in the following table, which: 
is the best records at mile heats, omitting the names of 
the special performers : ee 




























Best 
e Date. Record. Date. 
1818, 3 1865, 
1824, 2.40 1866, 
53 « 2.34 1867, 
1830, 2.32 1871, 
1834, 2.314 e 1872, 

1843, 2.28 1874, . 

1844, 2.264 i 1878, 
1852, 2.26 i *1879, 
1853, 2.25% . 1880, 
1856, 2.244 | 1881, 

1859, 2.199 


A sporting paper published in 1873 a list of th e : : 
hundred and twenty-three horses, with their- best records, 
down to th® close of the preceding year. . This first 

e NE Es 









* For more details regarding the history of this development and the 
factors’ involved, ses the paper already cited, Rep. Conn. Bd. Agr: fo 
1882, p. 215. : ves 





April 26, 1883] ° i : 


NATURE 


611 











of the kind known to me was very imperfect in its details; 
it was revised for the next year, and singe that time many 
lists, in on® form or another, have been published. The 
figures for‘the animals with records of 3.25, or better, are 
reasonably accurate; for the others there is much dis- 
crepancy. ‘In the following tablg the numbers are my 
own, counting down to 1872, inclusive ; the numbers after 
that date are derived from various lists published since 
that time in the sparting and breeding periodicals. From 
the very nature of the case, the table cannot be accurate 
in the larger aumbers, Dut the numbers do not lose their 
value for comparison with eacy ther from such faults as 
to the detail, of the larger nurghers, and, as such, it 1s 
undoubtedly the most significant series of numbers ever 
compiled to show progress en*evolution, whether of a 
breed or species. The number of horses with records of 
2.40, or better, is now stated to be over five thousand. 

I leave ıt to mathematicians to plot the curves which 
immediately suggest themselves, and determine how fast 
horses will ‘ultimately trot, and when this ‘maximum will 
be reached.” i 


Table showin the numbers of Horses under the respective 













































































Records, 
65 Sel sue Se [sulsuleglseleygis 
ag [eg| ed | of [eel ogi sg led | og E 
cS) gat] ae GO pati a®> at) a® [aa] die 
1843° í ` 
1844 2) r 
1849 7| 2 
1852 10 
1853 14 : 
1854 16] 6 i 
1855 19| 6 
1856" 24) 7 1 
1857 26| 7 2 
1858 39l- r| 2 
1859 32;°9P 2] rļı 
1860 40] r 4 2] 1 
1861 48 | 14 4 2/1 
aa 54,17} 07 | 4f x 
1903 59 | 19 9 I 
1864 66| 223 | 12 i I 
1865} 84/29] 15] 5| 2] 1 
1866 | tor | 32 | 17 6} 3] 1 
1867 | 124] 42 | 41 9i 5f 2 
1868 46] 52| 28) 13! 6] 2 
1869 | “tyr | 63 | %34| 15 | 10] 4 
1870 | 194] 72°} 35 | go} Ir] 5 
1871 | 4233| 99 | 40| t7]/ 12] 6] 1 5 
1872 | 323| —]| —| =| —]—|— 
1873 | 376| —]| 744 28/415] 5| 2 
1874 505| — |} 98] go} 16) a1] 5] x 
1875 | — |—- |134] 64] 30] 13] 5] 2 
1876 | 794| — | 165 | 81/39] 16] 6] 2 ‘ 
1877 | 836) — | 214 | 105 | 51| 19| 8] 2 
1878 | 1,025 | — | 270 | 129 ' 68 | 24| 9] 4 ad 
1879 | 1,142 | — | 325 | 164 | 88 | 33 [13] 5 | x 
1880 | 1,210) — | 366 | 192 [106 | 41 | 14/6 | 2 | ot 
188 | 1,932] — | 419 | 227 1126} 49 | 1] 7 | 2] 4 
1882 | 1,684 | — | 4956 a75 |156 | 60/18] 8 | 2 I 
a 





INSTITUTION OF MECHANICAL ENGINEERS 


THS Institution held théir usual Spring meeting.at 
the Institution of Civil Engineers, 25, Great George 
Street, on April x11 and 12, the president, Mr.ePercy G. 
B.- Westmacott, in the chair. Three papers were read, 
and discussed at length ; a fourth, by Mr. A. C. Bagot, on 
“The Application of Electricity to Coal Mines,” was 
postponed for want of time. b : 
The trst paper was by Prof. A. G. Greenhill, of Wool- 





fluence of the unstrained metal behind the holes. 


when exposed both to torsion and end-thrust. He has 
worked out for this case, by a° complete mathematical 
investigation, to be published in the Proceedings, the 
following formula :— ELA . 

a m a È +2 

2 ELI 4th 

where P = end-thrust, 7 = twisting moment, / = moment 
of inertia of cross-sectien, Æ = modulus of elasticity, 
7 = maximum distance between bearings, which will allow 
a shaft to be stable. 

When there is no twisting moment, as in a long column, 
the second part of the right-hand expression vanishes, 
and we have the ordinary formula of Euler. If there be 
no end-thrust, as in ortlirary mill shafting, the first part 
vanishes. The special case where both occur together is 
that of the screw-shaft of a steamer ; but here, it appears, 
on working the figures out with ordinary dimensions, that 
the second part is small in comparison with the first, and 
may be neglected. ° Hence a screw-shaft may so far be 
treated as if it were & leng column only; and it follows 
at once that ¢he numerous bearings interposed between 
the engines and propeller (say, about every 25 feet) are quite 
unnecessary so far as stiffness is concerned. If retained, 
as seems desirable, simply to support the weight of the 
shaft, they might at least be made in some way elastic, 
so as to enable the shaft to accommodate itself to the 
sagging and straining of the vessel, It was, in fact, ad- 
mitted on all hands that screw-shafts never give way 
from twist or thrust, bat always by cross-breaking through 
strains induced by the unequal movements of the ship ; 
and if so, there seems every reason for taking some steps 
at least in the direction which Prof. Greenhill indicates. 

Another point which the paper touched upon was the 
question of hollow versss solid shafts. Now that shafts 
can be conveniently cast out of ingot steel, they are fre- 
quently made hollow, with the obvious advantage of 
increasing the stiffness as compared with the weight. 
Thus, in the case of the screw-shaft of the Cty of Rome, 
which is 25 inches diameter, with an internal hole of 14 
inches diameter, it appears that the moment of inertia is 
o’9 of that of an equal solid shaft, while the weight of the 
latter would be 1 45 that of the former. Again, if a solid ® 
shaft were used of the same weight as the hollow shaft, 
or 20°7 inches diameter, its moment of inertia, and there- 
fore its stiffness, would be barely half that of the latter. 
Even if a transverse crack, 1 inch deep, were to occur in 
the hollow shaft (which it might be urged would place it 
at a serious disadvantage) the loss of stiffness comes out 
to be 6 per cent., whereas im a solid shaft of equal dia- 
meter the corresponding loss would be 5 per cent.; so 
that even here the advantage on the side of solidity is 
only I per cent. 

These figures mfght*seem to be cenclusive, yet the solid 
shaft has its defenders , Mr. Edward Reynolds, of Messrs. 
Vickers and Co., statgd rowndly that the history of hollow 
screw-shafts was a mere history of disaster (which, however, 
was denied by a subsequamt speaker) ; and he quoted some 
experiments of his own on shafts one-fourth the size of 
that in the City of Rome, where, tested under a 1-ton 


. weight falling from about 20 feet, the hollow shaft was , 


rapidly destroyed, while the solid shaft remained un- 
injured. This Soccurred even when greate care Wase 
taken to prevent the ħollow shaft from getting flattened 
during the process. His explanation was that the com- 
paratively unstraingd fibres towards the centre of the 
section came in to support and relieve the exterior parts, - 
whenever, by cracks or otherwise, these became undul 
loaded, Prof. Kennedy, who followed, seemed to lean to 
the same view, and quoted the ingrease of strength obser- 
vable th.the metalebetween the holes of a drilled plate, 
as being due, in some unexplained manner, to re in- 
very 
satisfactory explanation -of this fact was, hofvever, given 


wich Arsenal, and deait with the strength of shafting by Mr. Wrightson at the last meeting of the Briti$h 
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Association. quality from the product of the old beehive oven ; that 


The real question to which Mr. Reynolds’s 

tests point is probably how far theories which rest on the 
hypothesis that elasticity is perfect cangproperly be 
applied to cases where the breaking point has been nearly 
reached; and this is a question on which more ligitt is 
very urgently needed, especially with reference to such 
cases as*screw-shafis, where fractures, as a matter of 
fact, do very commonly occur. 

The second paper, by Mr. W. Ford Smith, dealt with 
twist drills, milling machines, and other methods fer the 
cutting and dressing of metal surfaces, which have been 
introduced within the last few years; and was almost en- 
tirely of a practical character. The third paper, by Mr. 
John Jameson, was on ‘‘ Improvements in the Manufac- 
ture of Coke,” and dealt with a new- method, invented by 
the author, for recovering the gas, gas-tar, and ammo- 
niacal liquor, which are separated from coking coal 
during the process of carbonisation. ` As the paper points _ 
out, these products are not originally*present ın the coal. 
There is, for instance, no ammon™ in coal; but there 
are combinations containing nitrdgen and hydrogen, and 
in almost any process of distillation parts of the evolved 
nitrogen and hydrogen unite, under very obscure condi- 
tions, to form ammonia, which, however, is not stable, 
but readily decomposes in the presence e.g. of oxygen. 
Every process of distillation, in fact (but some much more 
than others), favours the formation of gas on the one hand 
and of condensable hydrocarbons on the other. With 
regard to the former, its value in the neighbourhood of 
coke-ovens is not usually high, and it is a question 
whether it may not best be burnt in the oven itself, to 
furnish the heat required in any case for the distilling 
process ; but the value of tar and ammonia is great, and 
would probably not fall very low, even if /the production 
were largely increased. At the same time, as a fuel they 
are not even equal to the same weight of pure carbon. It 
will be seen, therefore, that there is ample room for a 
process which will enable us to separate and utilise these 
by-products, instead of simply using them as fuel, or, 
which is far worse, discharging them unburnt to’ poison 
the air and destroy vegetation. Mr. Jameson’s method 

eof effecting this end is very simple. He takes an ordinary 
“beehive ” coke-oven, makes it tolerably airtight by letting 
tar soak into the brickwork, and covers the floor wich an 
impervious substance, in which are inserted some large 
bricks or quarls, pierced with holes. Below these is a 
chamber connected with a pipe, which leads, through any 
convenient form of condenser, to a small exhausting 
fan. The oven is now charged and lighted from the 
top, to which alone air is admitted. The heat of com- 
bustion, penetrating downwards, gradually distils the 
pitch and gases out of the coal, and the fan being set to 
work, these products, instead of passing upwards to the 
fire, are sucked downwards through the holes in the floor, 
and afterwards sepgrated, thegtar being left in one con- 
denser, the ammofiacal liquor in another, and the gas 
either used at once for steam-rajsing, &c., or stored in a 
gas-holder till required. f 

In the discussion which followed, the advantage of 

saving the waste produęts was fully admitted, though some 
* rather startling estimates of the author (who had assumed 
that 75,00a,000/. per annum was practically wasted under 
our present system of coal consugnptiony were sharply 
triticised. But by-the ironmasters who were present it 
was strongly laid down that the first duty of a coke-oven 
was to make goed coke—such coke as would give the 
best results in a blast-furgace ; and that to this duty all 
cénsideration of by-products must give way. It was 
further suggested that .pitch was a valuable ingredient in 
coke, and that this pitch was left in.it by the. present 
system, but withdrawn on the new one. Thigidea, how- 
ever, seems to be founded on a misapprehension. Mr, 
Jameson anę others were able to state positivély that the® 


the quantity per ten of coal was the same; and that the 
by-products, though differing very greatly in, quantity 
according to the character of the coal, method of con- 
densation, &c., were almost always sufficient to repay, 
within a few months br evengweeks, the 10/, or 152. re- 
quired to adapt an existing oven-to the new arrangement. 
If these results are confirmed by more extended trials in 
different localities, the, process seems likely, as one 
speaker phrased it, “to take a pretty promjnent position 
among the great inventions of the*present day,” : 
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CORONERS SCIENCE IN CHINA 


\ j THETHER Chinamerfare or are not believers in the 

principle that it is better that nine guilty persons 
should escape rather than that one innocent person 
should suffer, they do at all events, by their manner of 


‘conducting inquests, leave apen a yide door for the 


escape of nmurderers. A deeply-rooted repugnance to 
dissection of the human body and a consequently slight 
acquaintance with anatumy, coupled with afi entire ignor- 
ance of the action of poisons, deprive coroners of every 
Imeans.of .arriving.at decisions except those furnished by 
outward symptoms and appearan@es, From eafly times, 
however, the importance attaching to human life has. 
been recognised by the custom of holding inquests in 
cases of sudden death, and various works have been pub- 
lished embodying all the knowledge available on the sub- 
ject to assist coroners in their duty of investigation. The 
best-known of these was the Se yuen duh, or “Record of, 
the washing away of wrongs,” which was given to the 
world in the thirteenth century, and which, under the 
same title, subsequently received the imprimatur of the . 
officers of the Board of Punishments, who, in the exer- 
cise of their legislative function, issued it as a manual 
for coroners. In this work is expounded the whole 
system of Chinese medical jurisprudence, of which the 
following is a slight sketch ` - 

One of the first directions given td’ coroners reminds 
one of Mrs, Glasse’s celebrated dictum, and is to the effect. 
that before issuing a warrant for an inquest they should 
be quite sure that there really isa corpse. This admonition 
is no less curious than the reason which makes it neces- 
sary. It appears to be not uncommon for unscrupulous 
swindlers to demand inquests on imaginary corpses for 
the purpose of extorting money from the wealthy owners 
of the houses where the bodies are said to be, who, rather 
than fall into the clutches of the lasv, generall} pay the 
sum demanded on condition that all proceedings are 
stayed. But being well assufed of the existence of a 
corpse, the coraner should proceed to the spot well pro- 
vided with onions, red pepper, salt, white prunes, and vine- 
gar with the lees. Ifdeacth has just taken place, he should 
examine the top‘of the head, back of the ears, throat, and 
aify other vital part where a sharp-pointed instrument 
rpay have been inserted. In case of his failing to find 
any such cause of death, he should interrogate the friends. 
and neighbours, and then proceed to examine any 
wounds there may be on any other part of the person. 

An infallible guide to the date of a wound is found in 
the colour of the bone affected.” If it ig a recent one or 
of a slight nature, the bone will be red, bue if old and 
severe, the bone will be of a dark blue colour. Particular 
care should, however, be taken to ascertain that these 
colours are genuine, and not manufactured’ to agree with 
the story told by the relatives. A red tint may be given 
to the bane by painting it with an ointment of genuine 
safflover, sapanwood, black plums, and alum, with the 
addition of boiling vinegar. On the other hand, green 
alum or nu@galls, mixed with vinegar, impart a dark blue 
or black hue. The% counterfeit colours may, however, 
be distinguished by their want of brightness. Again, not 


coke made by his process could not be distinguished rin uncommonly a fictitious wound is made after death by 
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burning thg spot with lighted strips of bamboo, but such 
a wound will be level with the surrounding flesheand be 
soft to thé touch. If willow bark has been used for the 
same purpose, the flesh will be rotten and black, livid all 
round, and free from hardness.* lighted paper placed 
inside a cup and applied’ to the flesh makes a wound 
which resembles the result of a blow with the fist ; but it 
will be observed that all roand there is a red, scorched 
mark, that the flesh inside is yelfow, and that although it 
swells, it doef not become hard. On the other hand, a 
genuine wound can be distin®uighed by the well-defined 
colours of the surrounding flesh. Att the extremity of the 
wound there should be “a halo-ljke appearance, like rain 
seen from a distance, ar lik® Eey clouds, vague and 
indistinct,” 

Murders, it is held, are seldom the result of premedita- 
tion, but are in a great majority of cases to be traced to 
drunken brawls ; and furtheg, coroners should remember 
that the relatives of a wounded man, unless their ties be 
of the closest, desire his death that they may extort 
money from hes slayer. It becomes their duty, therefore, 
on hearing of a fray in which any one has been seriously 
wounded, to see that the injured man be carefully tended 
and provided for. If death ensues, a careful examination 
of the corpse should be made, beginning from the head 
downwards, and in doing so, should it be suspected that 
tattoo-marks on his cheeks or elsewhere have been oblitér- 
ated, such parts sh8uld be tapped with a slip of bamboo, 
which will have the effect of making the marks reappear. 
Attention should be given to see if the ears have been 
bitten or torn, whether the nostnls have been wounded, 
and whether the lips are open or closed. The teeth 
should be counted, the jaws examined, and the limbs 
carefully scrutinised down to the finger- and toe-nails. If 
the body bears marks of corporal chastisement, it should 
be noted, and any scars there may be, both on the inside 
and outside of the ankle-bones, may be safely set down 
to torture. When the mark of a wound which is known 
to have beef infl&tted cannot be traced, vinegar with 
the lees should be poured on the spot, and a trans- 
parent piece of oilcloth be held between the sun and part 
to be observed. Onea dull day live charcoal must take 
the place of the sun. If the result be not satisfactory, 
spread powdered white prunes, with more vinegar and 
lees, and examine closely. Should this also prove un- 
satisfactory, then a cake composed of the flesh of white 
prunes, red pepper, onions, salt, and lees should be made 
very hot ever a fireeand applied to the parts, when the 
wound will appear. 

_ Inthe same way, when Violence is suspected, but no*in- 
Jury is at first sight apparent, it 1s directed that vinegar 
with the lees should be poured on the body, over which the 
clothes of the deceased saturated again with hot vinegar 
should be laid, and, covering all, mats spread to keep the 
steam in, The temperature of the vinegar should be 
regulated by the season of the year, and in very cold 
weather, when the vinegar, however hot, is insufficient to 
relax the ngidity, the corpse should be laid in a hole in 
the ground, in which a roaring fire has begn subdued by 
copious sprinklings of vinegar. The fumes of steam 
which will then arise may be expected to accomplish the 
object. A careful’examination should then be made, and 
if the marks of a wound or wounds are observed on the 
skin, their size, shape, nd position are to be carefully 
noted, and death attributed tethe one on the mast vul- 
nerable part. One of the most curiously perverted pieces 
of coroners’ science is contained in the assertions that, if 
death has arisen from a blow on the lower part of the 
abdomen, the injury is discoverable by the condition of 


the roots of either the top or bottom teeth in she case of | 


men, and in that of women by the appearance of the gums, 

If the services of the coroner should not be called in 
until the body is in so advanced a stage of decomposition 
that the condition of the bones is the only test left him, he 
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should choose a bright day, and*having steamed them in 

the fumes of uot vinegar he should examine them under 

a red oilcloth umbrella. The blood having soaked into 

the ¢njured parts, these will at once become visible, and 

will leave clearly-defined -ed, dark blue, or black marks. 

A long-shaped, dark-coloured mark so discovered points 

to a wound inflicted by a weapon, a round one to a blow 

of the fist, a large one to a butt of the head, and a small 

one to a kick. The fact of saturation of blood ın the 

bone is evidence that the wound was inflicted before death. 

Should there be any doubt as to the identification of the 

bones, it is only necessary for a child or grandchild of the 

deceased to cut himself and herself with a knife, so that the- 
blood may drip upon the bones, when, if they be really those 

of the parent, the blood will soak into them, otherwise it 

will not. In connection with this test it is curious to find 

stated the old-world belief that the blood of relations, if 

dripped into a bagtn, will mix, and not in the case of 
others. This test wotild appear to be often appealed to,. 
since coronerg—though it is difficult to see what it has to 

do with coroners—are warned to see that those interested 

in proving a relationship do not smear the basin with salt 

or vinegar, under the influence of either of which any 

bloods will mix. 

Observations have shown, so coroners are told, that a 
man who has been killed with a knife dies with his mouth 
and eyes open and his hands clenched. The skin and 
flesh about the wounds wll be shrunken, and in case of a 
limb having been cut off the bone will be protruding. 
Where decapitation has taken place, the muscles will 
have shrunk backwards, the skin will have curled over,. 
and the shoulders will be shrugged up. These appear- 
ances will be wanting 1f the wounds have been made- 
after death has taken place. Itis necessary to be par- 
ticular on these points, we are told, as murderers con-- 
stantly endeavour to mislead coroners by inflicting wounds. 
after death in such a wav as to lend a colour to vamped- 
up stories of suicide. The exact frame of mind in which 
aman was when committing suicide can be readily dis-- 
covered by the features of the corpse. If the teeth are- 
firmly set, the eyes slightly open and looking upwards, a e 
fit of violent passion prompted the act; if the eyes are 
closed, but not tightly, the mouth slightly open, and the 
teeth not shut, then it was due to an excess of pent-up- 
rage ; if fear of punishment has driven him to it, his eyes 
and mouth will be placidly closed, “‘for he looks on. 
death merely as a return home and a happy rglease from 
the responsibilities of lize.” The hands also furnish a 
test when there is a doubt whether the case of a man. 
whose throat has been cut be one of murder or suicide. 
The hand with which a suicide commits the deed will 
remain soft for a time, and will cyrl up a day or two- 
after death, neither of which symptoms will occur when. 
death has been caused by apother person. 

Strangulation is ong of the commond&t means by which. 
persons tired of life “shyfle off this mortal coil,” and 
full directions are given as to the points to be observed 
when holding inquests on such cases. The exact position: 
of the body, the kind of scar on the neck, the existence or 
absence of thé mark of a knot, the expression of the face, ° 
and a thousand other matters are detaileel at length, and 
are contrasted with similar appearances in the case of 
murders. One curious piece of superstition receives the* 
sanction of the Board of Punishment in connection with. 
suicide by hanging.” Beneath the spot where the crime 
was commutted, at the depth of three or more feet below 


ethe surface of the soil, there will be found a deposit of 


charcoal, and by this test, should any doubt exist as to 
the scene of the suicide, the matter may be settled. The 
directions gjven in the case of deaths by drowning are 
voluminous, and, speaking generally, accurate. The habit 
bf generalising from insufficient data, which iseso common 
with Chinamen, occasionally leads them astray here as. 
elstwhere. It has been reserved for them, for example, 
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to discover the law that Uddies take a longer time to float 
in winter and the beginning of spring than in the summer 
and end of autumn. That a drowned man floats on his 
face and a woman on her back is mentioned, and at is 
left to be implied that in case of bodies having been 
thrown ifto the water after death this does not hold 
good. With the same minuteness every possible circum- 
stance connected with death by fire is gone into at length, 
the presence of traces of ashes in the mouth and nose 
being described as “a crucial test of death by burning.” 
The chapters on poison are, as might be expected in 
the absence of dissection, the most unsatisfactory in the 
book. Practically very little light,is thrown on the dis- 
tinguishing symptoms arising from the effects of different 
poisons, The common test applied to most is that of 
inserting a.silver needle washed with a decoction of 
Gleditschia sinensis, into the mouth of the corpse. If, 
when after a time this is withdrawn, iè should be stained 
a dark colour, and remain so stained after it has been 
again washed with the decoction, poison has been the 
cause of death. Another proof is furnished by the effect 
which a pellet of rice, after having been some time in the 
mouth of the corpse, has on poultry who can be induced 
to swallow it, The commonest poisons are said to be 
opium, arsenic, and certain noxious essences derived 
from herbs. But besides these, other things are taken by 
suicides and given by murderers to cause death. In some 
of the southern provinces there exists a particular kind 
of silkworm, known as the Golden Silkworm, which is 
reared by miscreants to serve either pu. pose as occasion 
may require, Quicksilver, which is also used with fatal 
effect, is either swallowed, or, like the “juice of cursed 
hebenon” which ‘sent Hamlet’s father to his account, is 
poured into the ear. The torture necessarily consequent 
on this last method of using it must be so excessive that 
it may safely be assumed that it finds favour only with 
murderers. Swallowing gold, on the other hand, seems 
to be the favourite way of seeking death with wealthy 
suicides. It has been held by some writers that the 
expression ‘‘swallowing gold” is but a metaphorical 
phrase meaning “swallowing poison,” just as when a 
notable culprit 1s ordered to strangle himself he is said to 
have had “a silken cord” sent to him. But the “ Coroners’ 
Manual” puts it beyond question that gold is actually 
swallowed, and it prescribes the remedies which should 
be adopted to effect a cure. Gold not being a poison, 
death 1s the result either of suffocation or laceration of 
the intestines - When suffocation is imminent, draughts 
of strained rice-Water, wé are told, should be given to 
wash the gold downwards, and when this object has been 
attained, the flesh of, partridges, among other things, 
should be eaten by the patient to ¥ soften the gold” and 
thus prevent its.doing injury. Silver is also taken in 
the same way. But though wealthy Chinamen thus find 
a pleasure ın seekthg extinction by‘means of the precious 
metals, they have never gone the length of pounding 
diamonds to get rid of either themselves or their enemies 
after the manner of Indian potentates, 5 
ROBERT K. DOUGLAS 
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ZOOLOGY IN %APAN 


‘CORRESPONDENT in Tokio sends tis the follow- 
ing :—During the late summer and autumn some 
good work has Been done in the ornithological way. Mr. 
P. L. Jouy, of the Smithsonian Institution, collected ex- 
tensively in the region of Mount Fujiyama, at Chiu-senjie 
Lake, near the celebrated shrines of- Nikko, and on Tate- 
yama Range, between the borders ef the provinces of 
Shinshiu and Hida, A large number of beautifully pre- 
pared skins, with a good deal of informatign regarding 
the breedifig habits of some of the rarer irae is the 
fesult, which will be recorded in the February number of 
the Chrysanthemum, a magazine published at YokohaIna, 
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appearing in. enlagged form with the commencement of 
this yeag. An article contributed by Capt. Bfakiston in 
the- January number, follows up those of his for Septem- 
ber, October, and November, 1882, on ornithological work 
in Yezo during the past Summer ; in which is* noticeable 
the occurrence of Locustella c&rtfiola (Pall), and Phyile- 
scopus boreatis (Blasius) on that island ; and the discovery 
of a new species of Motacilla (probably described by 
Seebohm in the J/éis for January, 1883), alfied to M. 
ocularis (Swinhoe) and M. anuregsis (Seeébohm), which 
has hitherto somehow begre mixed up with M. dugens of | 
the “ Fauna Japonica,¥ which latter 1s now found to be 
—to quote Capt. Blakiston’s words (Chrysanthemum, 
January, 1883, p. 31)—-*a@specigs unique in its genus, 
having in the adult state the same appearance winter and 
summer, and in which the young pass at once béfore their 
first winter into the adult dress ” 

Messrs. Owstgn, Snow, and Co.’s otter bunters at the 
Kuril Islands have also during the ast season added 
some new localities for Japan birds. The spécimens are 
in the hands of Capt. Blakiston, and willgbe duly men- 
tioned in the following number of the Chrysanthemum, as 
additional nates to the “ Birds of Japan,” 7rans. As. Soc. 
tk vol. x. part 1 (noticed jn NATURE, yol. xxvi. 
p. 362). . 

In the way of mammalia late investigation points to 
the distinctness of Yezo from Japan proper. The Rev. 
Père Heude, who is now engaged upon a revision of the 


` Ceruide@ of Eastern Asia, bas come to the conclusion 


that the common deer of Yezo is not C. sika of the 
“Fauna Japonica,” but C. manchuricus-minor, or an un- 
described species. Two parts are already published— 
very creditably got up at the Mission Press at Sikawei, 
near Shanghai—cf. “Mémoires concernant YHistoire Na- 
turelle de l'Empire Chinois,’ others being promised to 
ollow. . 


NOTES . >» 


THE following is the list of fifteen candidates recommended 
for election by the Council of the Royal Society :—Surgeon- 
Major James Edward Tierney Aitchison, M. D., James Crichton 
Browne, M. D., LL. D., Surgeon-Major,George Edward Dobson, 
M.B., James Matthews Duncan, M.D., Prof, George Francis 
Fitzgerald, M.A., Walter Flight, D.Sc., Rev. Percival Frost, 
M.A., David Gill, LL.D., Charles Edward Groves, F.C.S., 
Howard Grubb, F.R.A.S., John Newport Langley, M.A., 
Arnold William Reinold, M.A., Rofand Trimen, F.L.S., 
F.4S., John Venn, M.A., JohnJames Walker, M.A. g 


e 

THE loss sustained by mathematical science in the premature 
death of Henry Stephen Smith is stéll fresh in the minds of our 
readers, They will find their best consolation in the fact that 
hjs successor in Oxford may possibly be Prof. Sylvester. Such an 
opportunity of recovering for England the services of one of her 
fwo greatest mathematicians is not likely to recur, and will, we 
doubt not, be eagerly turned to advantage. It has been a 
humiliating thought to many to whom the highest interest of 
science is dearer than the prosperity of mere mediserity that, of 
the two greatest mathematicians (fat ‘England ‘has produced in 
the nineteenth century, one has altogether and Another almost 
been obliged to seek for refuge in a foreign land, 


UNIVERSAL regret will be felt at the sad intelligence which 
has just reached England by telegram, from Madeira, of the un- 
timely dd@ath of Mr. William Alexander Forbes, B.A., Fellow of 
St. John’s College, Cambridge, and Prosector to the Zoological 
Society of london. Mr. Forbes left England in July last, 
along with Mr. McIptosh and Mr. Ashbury, upon what was 
expected to be a three or four months’ expedition in a steam- 
yacht up the river Niger. He died of dysentery at Shonga on 
January 14, aged 28, - : 
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THREE months ago Mr. Raphael Meldola, as retiring Pre- 
sident of thé Essex Field Club, gave an interesting addregs, which 
is now printed- in a separate form, on “Darwin and Modern 
Evolution.” It gives a clear and well-condensed account of 
Darwin’s lif€ and work, Thg followiag extract concerning the 
- first publication of the theosy‘of natural selection at the Linnean 
Society is of historical interest, and also, we think, of some instruc- 
tive value :-** Mr, Wallace has narraged to me that one of his cor- 
respondents, a well-known entomologist, wrote to say that it was a 
general remark in naturdl history gircles, with respect to the 
paper, that*it was much to be regrett%d,that the author had not 
more confined himself to statements of fact!” This shows that 
the naturalists of the Linnean Sagtetf at that time had the same 
intolerance of anything like speculative brain-spinnmg which 
still finds occasional expression, . But to-day we have to thank 
the sagacity of the greatest of naturalists that, while cautious of 
speculation, he nevertheless cowrted it as a fisend to the highest 
mterests of science, while leaving ‘‘the well-known entomolo- 
gists” to shun it as the worst of enemies, The truth is that in 
biology, as in alf other branches of science, unless the only aim 
of a worker is to accumulate knowledge of details, he is bound 
to resort tg hypotheres as feelers after principles. On the other 
hand, .of course, speculation, like fire, while the most valuable 
of servants, may also be the most dangerous of masters.’ The 
truest scientific judgment, therefore, consists in using speculation 
as not abusing it; and if in particular cases it is asked how much 
latitude is thus to be allowed to speculative thinking, the answer 
must be thar this is just the question which in all particular 
cases it requires the truest scientific judgment to decide. All 
that can be said, as a matter of general principle, is that quite as 
much and even more harm may arise from an over-nervousness 
of deductive method in Viology, as may arise from, an over- 
confidegce in them; and also that the theory of evolution—at 
least in our opinion—is now sufficiently well established to admit 
of being used deductively in no stinted measure, without danger 
of violating the best Methods of scientific procedure. : 


THE great and deserved success which has attended the Girls’ 
Public Day School Confpany has now led to the formation of a 
similar company for establishing schools for boys. A meeting, 
under the presidency of Lord Aberdare, was held on the 24th 
inst. at the rooms of the Society of Arts, at which the objects of 
the company were explained. The basis of the new schools is 
that of a sedf-supporting company, independent alike of Govern- 
ment and charitable aid. It is stated that premises will shortly 
be secured, in Kentish Tow, where the first school will® be 
opened in a few months, 


Carr, C. E. Durron, of the United States Geological 
Survey, who spent half of last year in Hawaii ‘studying the 
volcanic phenomena there, and whose researches among tle 
plateaux of Utah have brought to light so many interesting 
phases of volcanic action in that region, is about to undertake 
the exploration of a still more extensive volcanic region, He is 
organising his forces for a summer campaign*in the Cascade 
Range, beginning at the southern end in California, among the 
volcanic piles pf Mdunt Shasta, and working northwards across 
Oregon to the remote peaks of Mounts Hood and Ramier, in 
Washington Territory. {n*this way a preliminary survey of the 
region will this year be made, an@ the information will be gained 
that will serve as the basis for future more detailed exploration. 
That vast region contains possibly the most colossal oatpouring 
of volcanic matter anywhere to be seen in the world. Geologists 
will rejoice that it is now to be systematically examined by one 
so competent as Capt. Dutton, who has spgcially trained himself 
for the task. The American.Congress is to be congratulated on 
the enlightened spirit in which these surveys of the Western 
Territories are conceived and carried out. 





_ THe Central Swedish Meteorolofical Observatory, in Stock- 
holm, has isged a’ request, signed by Baron Nordenskjöld, 
calling upon those who may witness meteoric phenomena to send 
minħte particulars of the same to him. He requests that the 
following details may be noted :—Time, duration, direction as 
well as height above horizon, whether the meteor had a tail, 
emitted smoke, burst, or simply disappeared from view, whether . 
any sound and any fall of objects were observed. He also 
requests that a drawing of the phenomena may if possible be 
forwarded. In conclusion, he says: ‘There often appears a 
peculiar dry mist or ‘sun-smoke’ over extensive tracts of land 
in Sweden, sometimes aqcompanied by a remarkable smell ex- 
tending for hundreds of square miles. The nature of this phe- 
nomenon has not yet been ascertained.- As I am informed that 
it was recently noticed in certain parts of Norrland, I beg that 
any observer of the same will forward all particulars he may 


» 
possess. š 


_GEoLoaist» will learn with regiet that Mr. Alexander 
Murray, who has so long and so ably directed the Geological 
Survey of Newfoundland, feels himself compelled by advancing 
years and enfeebled health to retire from his duties, For many 
years he was one of the late Sir William Logan’s chief officers in 
the Geological Survey of Canada, where he long ago gained 
his geological spurs. His iron constitution and indomitable 
enthusiasm have carried him through more hardships than have 
fallen to the lot of almost any living geological explorer, but they 
have been boine with a quiet courage and good-humoured in- 
difference altogether admirable. May he find now the honour- 
able rest and ‘recognition to which his long devotion to,the colony 
s^ justly entitles him. He will be succeeded by his present 
second in command, Mr, James P. Howley, in whose expe- 
rienced hands the Surveying Department of Newfoundland will 
be excéllently.administered. 


PROF. TYNDALL will on Thursday next, May 3, at the Royal 
Institution, give the first of a course of three lectures on 


t“ Count Rumford, Originator of the Royal Institution.” . 


ALTHOUGH the circulation of books from Newcastle-upon- 
Tyne Free Library has not quite kept up this second year, yet 
the Report, with its account of the handsome new building, is a 
very satisfactory one. The carrying on of education in various 
ways, in combination with the Science and Art Department and 
with the City and Guilds of London Institute, by literary and 
commercial classes, including even a competition in oratory sup- 
ported by a ‘‘ Bequest,” is valuable work that ought naturally to 
fall, as it has done here, into the same hands as control the 
library. The method of encouraging juvenile readers by per- 
mitting the use of the whole library to the more intelligent is 
good where these readers are shifficiently kigown to the librarian. 
There is no doubt that the true reason is given for the large 
increase in the issue of ficffon, viz. that the committee have 
added to their stock in that class in a proportion twice as great 
as in any other class, 


as the ” fiction ** itself increases.” 


a y e . 
THE Mitchell Library at Glasgow has taken the only method s. 


of repressing this circulation of fiction, viz. that of not buying® 
the books! In this well-endowed and promising institution, 
only open five years, yet now containing 45,000 volumes, there 
are only 374 volumes of fiction; yetgo great is the demand for 
tthis class of reading that every volume has been issued ninety- 
eight times, Że, changed twice every wégk throughout the year ! 
This library, however? supported mainly by the splendid bequest 
of 70,000/, left by Mr. Stephen Mitchell in 1874, has purposely 
welegated thisedepartment and that of branch librarges to the 1d. 
rate, able to produce in Glasgow 11,v00/ a year, while itself 
tak@s the form of a great reference department, already the 
» * 
~. e 
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‘© The love of” fiction ‘‘increases as much K 
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-successful students on the rgth inst. 
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largest free library in Scotlasd, and promising in a second five 
years to be among the most important collections of books in the 
kingdom. One of the best functions of a public ‘hbrary in any 
town is to become the centre to which will gravitate all publica- 
tions of any local value or interest. For since every subject or 
author is faturally connected with some locality, if this were 
well carried out all over the kingdom, information would gradu- 
“ally be as well arranged and as readily accessible as in a cyclo- 
peedia. The collections undertaken by the Mitchell Library at 
‘Glasgow are (1) the works of Burns and other Scotch poets and 
verse writers, one object of which will be me preserve local 
dialects, local customs, and local memories”; (2) all papers 
which i in any way illustrate the city’s growth and life; (3) speci- 
mens of early Glasgow printing. The Scotch Covenanters i is 
another subject in which a collection of publications has been 
‘commenced, Still nearly one-fifth of the volumes in the 
Mitchell Library, and more than one-fifth of the volumes in 
circulation, belong to the departinent of Arts and Sciences, The 
attendance of readers has been quite as large ts the present 
premises will accommodate, 


THE Council of the Society of British Artists opened their 
gallery in Suffolk Street on Sunday last to the members of the 
Sunday Society. A similar privilege has been granted for 
Sunday next, the 29th inst., when the public will be admitted 
during the afternoon and evening by free tickets, to be had by 
all who apply, inclosmg a stamped and addressed envelope, to 
the Honorary Secretary, 8, Park Place Villas, W, The eighth 
-annual meeting of the Sunday Society will be held in the 
Pri nces’ Hall, Piccadilly, on May 5, under the presidency of Sir 
‘Coutts Lindsay. 


WE have received the Memorandum of Association of the 
-National Smoke Abatement Institution, signed by the Dukes of 
Westminster and Northumberland, Lord Mount-Temple, Sir 
W. F. Pollock, Sir Lyon Playfair, Sir Hussey Vivian, and Mr, 
Ernest Hart. The objects of this Institution are already well 
known to all our readers. 


THE diplomas and scholarships of the Spring Session of the 
Royal Agricultural College, Cirencester, were conferred on the 
Among those on whom the 


-diplomas were conferred were Messrs, Sen and Hossein, the 


two Indian scholars first ent to the College by the Government 
of India. It is worthy of note that one of these gentlemen, Mr. 
‘Sen, obtained the highest number of marks ever reached for the 
«diploma. 


A LARGE collection of weapons and implements from the 
Stone Age in Japan has, we are infofmed, arrived in London. 
-The collector, Herr von Siebold, is an official of the Austrian 
Embassy in Japan, yd has resided forgmany years in the latter 
country, The collection embraces, we believe, a large number 
of flint arrowheads, celts, axes, as ®ell as numerous specimens 
of pottery taken from shell-heaps in various parts of Japan. 
The well known magatama and Audatame ornaments are also 


* well represented. Except a few in the Christy @ollection in the 


British Museum, @d a small collection givem by Herr von Sie- 
‘bold himself to the Copenhagen Museum, the Japanese Stone 


“Age is not, we believe, fairly represented in any archeological 


«museum in Europe, ‘ 


More than 250 years age the English residents in Japan were 
.Perplexing themselves, as they are to-day, on the subject of, 
‘earthquakes, In the diary of Richard Cocks, just published for 
the Hakluyt Society by “Mr. Maunde Thompson, we fiftd, under 
date November 7, 1618, the following entry :—6 And, as we 
wetorned, abgut 10 a clock, hapned a greate earthquake, which 
<Gpused many people to run ont of their howses, And about the 
dyke how.r the night following hapned an other, this cuntrey 

e s 
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Bea a 
being much subject, to them. And that which is comunely 
markd, they allwais® hapen at a hie water (or full®sea); so it 
is thought it chanseth per 1eason is much wind błowen ‘into 
hollow caves under grownd ata loe water, and the sea flowing - 
in after, and stoping the patsage opt, causeth these tarthquakes, 
to fynd passage or vent for the wind.shut up.” 


News from Mr. Stanley dating down to the middle ot 
December bas just been geceived at Brussels. Stanley had 
reached the African coast, and, after having augmented his party 
by 223 natives from Zanzib güder the leadership ofthe Belgian 
traveller, M. de Cambiery þad started for Vivi, the first station 
established by the International African Society, At Vivi pre- 
parations were being made Portthe coastruction of a railway line 
to the landing-place on the river, but the work proceaded slowly, 
owing to the total absence of beasts of burden. Upto now seven 
stations have been established—Vivi, Isanghila, Manyangha, Lu- 
tété, Stanley Pool,“Ibaka Nkoutm, and Bajobo ; the latter is dis- 
tant about 700 miles from the mouth of the Congo, dnd is the last. 
one established, Of the four small steamers takeg to Africa three 
had been launched, and the fourth was being transported from , 
Manyangha to Leopoldsville. The seven stations already seem 
to become centres of civilisation, and gxercise a beneGcial influ- 
ence upon the surrounding native tribes. Horned cattle had 
been introduced at Vivi, and at Leopoldsville agricultural work 
had begun, cabbage and lettuce thriving exceedingly in: that 
locality. At Bolobo a fertile and well-popnlated country’ was 
reached, which extends far beyond the limits of De Brazza’s 
journey. The progress of the latter was contemplated with 
equanimity, yet fears were entertained regarding the claims of 
the Portuguese Government, and also concerning the freedom ‘of 
way and commerce. 


SEVERAL Swedish officers have cently left Europe, being 
invited to join Mr. Stanley on the Congo. 


Tur Swedish Academy of Sciences has offered a reward to 
the vessel which first brings despatches, %c., to the meteoro- 
logical observing party wintering at Spitzbergen, 


THE despatch of the Swedish corvette Vanadis on a voyage 
round the world is contemplated. Several men of science will 
accompany her, among whom is Dr. Stolpe, the well-known 
ethnographist. 


On the 13th inst., between 8 and 9 a.m., a remarkable mirage 
was seen at Olsta, in the parish of Salap Sweden, 4t displayed 
distinctly a town in Eastern style situated by the sea, with 
tenfples and minarets, while’to thè left a forest of fine cypress 
trees was seen. In front was a train in motion, while a body of 
soldiers appeared marching along a*road, with their bayonets 
flashing in the sun. The whole was visible for nearly an hour, 
vghen it gradually faded away. 


e THE French Academy of Sciences, at its meeting on Monday 
last, selected MM. Bonnet and Resal as candidates for filling 
the place vacated by the decease of M. Liouville, in the Bureau 
des Longitudes, * l ° 


Last week M, de Lesseps delWwvefed several speeches at the 
Sorbonne and in other places, showing thaf the Roudaire Inland 
Sea will be useful and profitable, ang the speaker met with very 
decided success. On Monday, M. Cosson, his usual antagonist, 
delivered a long speech, pointing out the danger of the opera- 
tions, but the French Academy of Sciences took no notice of it, 
and no dbmmission being appointed the matter dropped. 


Ar the March meeting of the Russian Physical Society, M. 
Sreznevsky*read a communication on an imstrument largely 
employed but the tlfeory of which is from being established, 
namely, the hygrometer of Saussure. Its scale, usually traced 
by comparison with a psychrometer, varies with the month when 
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the comparison is made, a difference which is probably due to 
influence of temperature, as already pointed out in 1783 by 
Saussure, The matter, however, has never yet received thorough 
investigatign. The cause of the elongation of the air tn conse- 
quence of an increase of mbisture remained also unexplained. 
It might be axplained now, however,eas it is known that the air 
` contains water in a liquid state in its microscopical cavities. 
The curvature of the surfaces of these microscopical meniscuses, 
which depends upon the tension of the vapour that incloses the 
air, must influence the tension on its Surface and therefore change 
its length. Both these casses can be expressed mathematically, 
at least for he simplest cases, and®ifgwe admit a state of equi- 
librium we caf easily see that the tensioh of the meniscuses on the 
surface of the air is a function of tpe relative moisture, and is 
proportionate to the logarithm of the moisture, The elongation 
of the air Would thus be a function of the relative moisture of 
a capillary constant, of the coefficients of elasticity of the air, 


and of the suspended weight. ô è 


DR. ARNoD DODEL Por has recently published the final 
part of his incomparable ‘‘ Atlas der physiologischen Botanik.” 
The six plates which constitute it illustrate: Cystosira berbala, 
I. Ag. (a genus of sea wracks), the archegonium and antheridium 
of Marchantia (one of ghe Liverworts), Paws daricio (third 
plate), Lavatera trimestris, two plates (a genus of Malvaceæ), 
and Datura stgamonzum, L. (the common thorn-apple). To- 
gether with the pl ates is published the final part of the descriptive 
text. 


In the current number of the Annales de D Extrême Orient, 
M. de Lucy-Fossarien draws attention to the interesting fact in 
connection with education in Japan, that a large part of its 
development is due to private assistance. In the past five years 
forty-two millions of francs have been given voluntarily by 
private persons for the extension of education. Even this large 
sum, However, is probably less than the value of the land, houses, 
&c., given in particular districts for the use of schools, 








+ 

THE tenth annual Report of the Museum fiir Volkerkunde, at 
Leipzig, has just been published, and gives an interesting account 
of the flourishing condjtion of this excellent ethnographical in- 
stitution. The Emperor of Germany again contributes a large 
sum to the funds of the Museùm, and the Crown Prince of 
Austria has become a member of the institution; the collections 
have been largely increased, and there are no less than 106 gentle- 
men at work in various parts of the world extending the connec- 
tions of alld acquiring‘naterial for the Museum. 


AN earfhquake was observéd at Tashkend on March 41, at 
7 a.m, The shocks were of considerable violence. In the 
Etna district the voleanic phenomena continue. A violent earth- 
quake occurred at Riposto on the sth inst., and on the following 
day oscillations were felt also at Catania, Paterndé, and Randazzo. 
A thick volume of steam emanates from the crater as well as 
from lateral openings. At Salınella the mud crater had resumtd 
its activity and had caused considerable destruction of property. 


Dr. PAYL GÜSSFELDT of Berlin, the emirent traveller who 
started for South AmericA seme time ago in order to make: geo- 
logical and other scientific researches in the Cordilleras, reports 
that he is well satisfied with thé results of his journey, and that 
he had discovered a glacier of the first order in the style of the 
Aletsch glacier. 
in length. Dr. Gussfeldt has measured many summits trigono- 
metrically, made a collection of alpine: plants (amoffgst them a’ 
wild potato from above the glacier), and another of geological 
specimens. On December 31 he intended to Jeave for the 
Argentine Republic; thence he proposgd to return to Maipu, 
and then investigate the Aconcagua district, : 
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The glacier if between fifteen and twenty miles ' 
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A NUMBER of unusually bright and large meteois were ob- 
served at Prossnitz (Austria) and other places in the neighbour- 
hood on the evening of March 13 “last, between 6 and 11 pm, 
Some lit up the whole sky and lasted five or six seconds. No 
trace of any meteoric stone has as yet been discovered. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Leopard (Fes pardus 2) from ndia, pre- 
sented by Mr. A. P. Marsden; an Ocelot (Fé/:s pardalis) from 
South America, presented by Mr. C. G. Leith ; a Ring-tailed 
Coati (Nasua rufa) from South America, presented by Mr. E. 
Dance; two Porto Rico Pigeons (Columba corensis) from the 
West Indies, a Common Boa (Boa constrictor) from Brazil, pre- 
sented by Mr. C. A, Craven, C.M.Z.S.; an Osprey (Pandion 
haliaetus) from Australia, presented by Dr. Plummer; a White- 
bellied Sea Eagle (Halastus leucogaster) from Australia, pre< 
sented by Mr. E. P. Ramsay, C.M.Z,S.; three Common Rheas 
(Rhea americana) from Monte Video, presented by Mr. John 
Fair; a Green Turt (Chelone viridis) from the West Indies, 
presented by Mr. Fletwood Sandeman; `a Leopard (Felis 
pardus &) from India, a Small Hill Mynah (Gracula religiosa) 
from Southern India, a Greater Sulphur-crested Cockatoo 
“(Cacatua galerita) from Australia, `a Gannet (Sula bassana), 
British, deposited ; an ïIceland Falcon (Falco :slandus) from 
Iceland, purchased. 





OUR ASTRONOMICAL COLUMN 


SCHMIDT’S VARIABLE STAR NEAR SPICA.—On June6, 1866, 
Dr. Julius Schmidt remarked to the south and east of Spica a 
conspicuous star which he estimated 5‘4m., and which was 
wanting in Argelander’s Uranometria, It was brighter than the 
neighbouring reddish-yellow star, 68 Virginis. He found its 
place for 1866'0, R.A. 13h, 27m, 33S., Decl. -—12° 31’'5, It is 
Lalande 25086, estimated 6°7 on May 10, 1795, and Piazzi 
XIII. 126, called 8m. in the catalogue, but 7 and 6°7 ın the 
Storia Celeste. It was not observed by Bessel nor Santini, but 
occurs in Lamont’s Zone 355, 1846, May 22, wien it was rated 
8m. In Bremicker’s Berlin Chart it is 7m., and 6'7 in Heis, 
But a special point of interest about this object is Schjellerup’s 
inference that it is identical with the 19th star in Virgo in 
Ptolemy’s Catalogue, as indicated in a note at p. 160 of the® 
translation of the Catalogue of Abd-al-Rahman al-Sfifi, which 
the Persian astronomer says was of the smaller fifth magnitude, 
nearer the sixth, though Ptolemy ealls it ‘‘absolutely of the 
fifth.” In Baily’s edition of Ptolemy’s Catalogue in vol. xiii. of 
the Memoirs of the Royal Astronomical Society, the star in ques- 
tion is No. 515, and there identified with 68% Virginis : it is 
called ó vori@repos ris Exoptvys xAcupas. Schjellerup, trans- 
lating from Al-Sûf, says: ‘‘ La 19% est la méridionale du côté 
postérieur du quadrilatère, après a/-simd, s'inclinant vers le 
sud ; elle est des moindres de la cinquiéme grandeur ; Ptolémée 
la dit absolument de cinquième, mais elle est plus près de la 
sixième. Entre ellé et ®a/-sini@& vers Je sud-est, il y a environ 
une coudée et demie et entre elle et la r7° il y a la même, dis- 
tance. Avec al-simds et la 14° elle forme un triangle isoscéle, 
cette étoile étant au Sommet. La latitlMe de cette étoile, in- 
diquée dans le livre de Ptolémée, se trouve erronée, parce que, 
au ciel, elle se fait voir autrement qu'elle ne tombe sur le globe. 
Car, d’aprés cela, elle devrait se faire voir au nord dal-simdh, 
tandis que, en verité, elle se trouve au sud.” Al-simak is Spica, 
and the 17th star appears to be 76 Virginis. Baily in his Cata-e 
logue places the-19th star in longitude 178°, with 3° o south 
latitude, but in 2 note he points out that in tRe edition ob 
Ptolemy, published bye Liechtenstein at Venice in r515, t 
latitude is o° 20’ and worth ; with the remark, ‘‘The star 6 
Virginis agrees with the position given by Ptolemy; but it is 
difficult to make it accord with the descriptfon, as being in the 
‘latus sequens” of the quadrilatera} figure,” 

Both the variable and 68 Virginis are found in Mr. Storfe’s 
Southetn Catalogue, the epoch of whjch is 1880. The auxiliary 


+ 


quantigies for the reduction of potittons for this year to the e 


assigned epoch of Ptolemy’s Catalogue, the first of Antoninus, 
are, in the sual notation— 


AL... 168° 473 . A’... 191° 08 ... 0 ..9.9° 40"'6, 
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whence with the obliquity of the ecliptic = 23° 41/1, Stone’s 
places for A.D. 138 become— 


ry Longitude. Latitude 
Var. Schmidt (Piazzi, xiii. 126) ... 180° 52’ ~ 2° 58 
68 Virginis... 0. 178° 53 @.. = 37 14 


pin 
As we have seen, Ptolemy’s 19th star of Virgo is placed in Jpngi- 
tude 178° o’, latitude — 3° 0’; but, as 1s well known, the longi- 
tudes of the Almagest are about one degree too small, Hence 
Schjellerup’s identification of the variable with Ptolemy’s star is 
likely to be correct ; the object deserves frequent attention. 


D’Arrest’s COMET.—-With reference to the remarks last 
week in this column on the first announcement of the observa- 
tion of D’Arrest’s comet in the Dun Echt Circular, Prof. 
Krueger, Director of the Observatory at Kiel, writes us from 
that establishwent, as the ‘‘Centralstelle für astronomische 
Telegramme,” as follows :—‘'I wisheto state with reference to 
No. 703, p. 589, as I have done in 4. N. No. 2507 [not yet 
received], that Dr, Hartwig bad not telegraphed any daily 
motion of the supposed comet D’Arrest on the 4th April, The 
hypothetical daily motion was added by myself in the cable-tele- 
gram to Cambridge, U.S., because I assugned that the American 
astronomers were not in possession qf an ephemeris, Lord 
Crawford recetved, as usual, the same telegram as Cambridge, 
U.S., with the additional note (in order to avid double-tele- 
grams) that the telegram had been sent to America. European 
astronomers received only Dr. Hartwig’s original communica- 
tion. 





ON THE SENSE OF COLOUR AMONGST SOME 
OF THE LOWER ANIMALS? 


AT the meeting of the Linnean Saciety on Thurday, April 19, 

Sir Johu Lubbock read a paper on this subject. Some years 
ago M. Paul Bert made a series of interesting experiments with 
the common Dapbnia, or water-flea, which is so abundant m our 
ditches and pools. He exposed them to ght of different colours, 
and he thougnt himself justified in concluding from his observa- 
tions that their limits of vision at both ends of the spectrum are 
the same as our own, being limited by the red at one end, and 
the violet at the other. 

In a previous communication Sir John Lubbock showed, on 
the contrary, that they are not insensible to the ultra-violet 
rays, and that at that end of the spectrum their eyes were affected 
by light which we are unable to perceive. ‘These experiments 
have recently been repeated by M, Merezkowski, who, however, 
maintains that, though the Daphnias prefer the yellow rays, 
which are the brightest of the spectrum, they are, in fact, at- 
tracted, not by the colour, but by the brightness; that, while 
conscious of the intensity of the light, they have no power to 
distinguish colours. Given a2 animal which prefers the brightest 


- rays, it may seem difficult to distinguish ‘between a mere pre- 


ference for light itself rather than for any particular colour. 
To test this, however, Sir John Lubbock took porcelain troughs 
about an inch deep, eight inches long, and three broad. In 
these he put fifty Daphmas, and then, ina darkened chamber, | 
threw upon them an electric spectrum arranged so that on each 
side of a given line the light was equal, and he found that an 
immense majority of the Daphnias preferred the green to the 
red end of the spectrum. Again, to select one out of many 
experiments, he took four trougls, and covered one-half of the 
first with a yellow sdlution, half of the second with a green solu- 
tion, half of the third with an gpaque plate, and he threw 
over half of the fourth a certain amount of extra light by means 
of a mirror, He then found that in the first trough a large 
majority of the Dayhnias preferred being under the yellow 
liquid rather than ın tle exposed. half; that if the second a 
large majority preferred being under the gregn liquid rather than 


* in the expdsed half; that in the third a large majority preferred 


ethe exposed half to that which was shaded ; and in the fourth 

that a large majority preferred the half on which the extra 
amount of light was thrown. ` 

It is evident, thén, that in the first and second troughs the 
Daphnias did not go underghe solution for the sake of the shade, 
Because other Daphnias placed by their side under similare 
conditions preferred a somewhat brighter light. - 

It seems clear, theref8re, that they were,able to distinguish the 
yellow and green light, and that they preferred it tp white hght. 


No such result was given with blue or red solutions, In such 
eè ': By Sir John Lubbock, Bart, MP. 
° ' 
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cases me Daphnias always preferred the uncovered half of the 
trough. - 3 

It is, of course, impossible absolutely to prove that they per- 
ceive colours, but these experiments certainly show® that rays of 
various wave-lenyths produce distinct impressions or their eyes ; 
that they prefer rays af light of stich wave-lengths as produce 
upon our eyes the impression of green and yellow. It is, of 
course, possible that rays of different wave-lengths produce 
different impressions upon their eyes¢ but yet that such impressions « 
differ in a manner of which we have no conception. .Thi-, how- 
ever, seems improbable, and on the whele, therefore, it certainly 
does appear that Daphni&s can distinguish not only different 
degrees of brightnes-, but also differances of colour. 


pe 
UNIVERSITY * AND EDUCATIONAL 
E INTEGLIGENCE - 


CAMBRIDGE.—Prof. Dewar commenced a short course on 
Chemical Technology in its relation to Organic Chemistry on 
April 23. 

Mr. Sedgwick is lecturing on the Embryology of Mammals 
and Birds,’and Mr. Caldwell i the Mogpliology of Gephyrea, 
Brachiopoda, Polyzoa, Cheetognatha, and Larval’ Forms, prace 
tical work accompanymg both courses. 

Dr. Hans Gadow is lecturing on the Tegumftntary and Mus- 
cular Systews of the Vertebrata, i 

Prof, Darwin’s lectures on the Theory of the Potential will 
include an account of .Gauss’s treatment of those problems 
generally associated with the name of Green, 

The Demonstrator of Mechanism is giving a course of Me- 
chanics applied to. the strains in winding, pumping, and blast 
engines, and in other machines. A practical class is being 
formed for instruction in Surveying. 











SOCIETIES AND : ACADEMIES 
LONDON 

Royal Society, April 12.—*‘ Introductory Note on Com- 
munications to be presented on th@ Physiology of the Carbo- 
hydrates in the Animal System,” By F. W. Pavy, M.D., 

My last communication (Proc. Roy. Soc., vol, xxxii. p. 418) 
was entitled ‘“ A New Line of Research bearing pn the Physio- 
logy of Sugar in the Animal System.” °° 

During the time which has since elapsed, I have been actively 
continuing my investigations in the direction started, and the 
results obtained give an entirely new aspect to the whole subject 
of the physiology of the carbohydrates in the animal system. 

Modern research has shown that, besides the well-known 
carbohydrate principles, such as sugar, &e., there are several 
dextrins distinguishable by their optical properties and their 
cupric oxide reducing power, 

From the colloidal principle starch, which has no gupric oxide 
reducing power, principles (dextrins) are*producible by the action 
of ferments possessing gradually-increasing cupric oxide reducing 
power until maltose is reached, Which constitutes thg final pro- 
duct, and which possess a little more than half the cupric oxide 
reducing power of glucose. è 

This is one foundation point connected with the researches I 
have been conducting upon the physiology of the carbohydrates 
ig the animal system. ; 

The other foundation point is that the various members of the 
@arbohydrate group are brought into glucose by the agency of 
sulphuric acid and heat. 

Proceeding upon these facts, and taking the cupric oxide 
reducing powerebefore and after subjection to the converting 
action of sulphuric acii and heat, Ihave prosecuted investiga- 
tions upon the transformation of She carbohydrates within the 


-animal system with the result of acquiring knOwledge of an 


altogether, unexpected nature. é > 

Hitherto what has beeni observed as regards the transforma- 
tion of carbohydrates by the action of ferments and chemical 
agents, has been a change attended with increased hydration— ` 
for example, the passage of starch into the successive forms of 
dextrin and maltose and cane-sugar into glucose. ` 

The issue of the researches, however, which I have been con- 
ducting recgntly, is to demonstrate the passage of carbohydrates 
exactly in the opposite direction by the action of certain ferments 
existing within the animal system, : s 

Alike in the alimentary canal, the circulatory system, and the 
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liver, the conditions exist by which this kind of transformation 
is effected, H 
From the mucous membrane of the alimentary canal a ferment 
is obtainablé which converts (1) glucose into a body possessing 
the same kind of cupric oxide reducing power as malfose ; (2) 
cane-sugar into maltose, and not glucose as formerly asserted ; 
. and (3) starch either into maltose qr a dextrin of low cupric 
oxide reducing power. H ` 
The presence of carbonate of soda modifies the action of a 
maltose-forming ferment, and leads to starch passing into a 
dextrin of Jow cupne oxide reducing power instead of into 
maltose. be 
The portal Blood confains a ferment which possesses a 
maltose or,a dextrin-producing ayer, and the contents of 
the portal system during digestion arg eharged with a notable 


xe amount of maltose sometimes, and at other times a low cupric 


* oxide reducing dextrin, e? 

After the introduction of* glucose into the circulatory system, 
T‘have observed the presence of maltose. 

The liver also contains a ferment capable, under certain con- 
ditions, of carrying glucose into maltose, and I have further 
witnessed, by the samg kind of ection as the swgars and dextrins 
are moved from one to the other, the conversion of a carbo- 
hydrate into the colloidal material belonging to the animal sys- 
tem (glycogen) which holds the analogous position of starch in 
the vegetable system.. 

Evidence has likewise been supplied that by an action of the 
same natuge as that whichgnoves the carbohydrates from one to 
the other in the carbohydrate group, they are, under certain con- 
ditions, carried into a body out of the group, and thence not 
susceptible of heing brought into glucose by the converting 
action of sulphuric anid ; and, on the other hand, under other 
conditions a substance is brought into the carbohydrate group, 
and its nature made recognisable. by the converting action of 
sulphuric acid and its cupric oxide reducing power. 

The subject as it even now presents itself 1s a large one, and 
I propose to deal with it in detail in a series of communica- 
tions, The first will be devoted to that which refers to the 
alimentary canal. á 

Linnean Society, April 5.—Sir John Kirk, vice-president, 
in the charmr.—Messrs. R. M. Barrington, G. E, Comerford- 
Casey, F. V. Dickins, and E. Cambridge Phillips were elected 
Fellows of the Society.—Mr, E. M. Holmes exhibited a speci- 
men of birch-free sa tvhich had been found to exude from a cut 
branch one inch in diameter, at the rate of 4 oz. per hour during the 
night and 7 oz. to 8 oz. per hour during the day before the leaf 
buds had expanded, shqwing that the rapid rise of the sap was 
in this case not dependent on transpiration, but probably on 
endosmose accelerated by the expansion of the wood caused by 
‘solar heat, The sap had been collected and analysed by Dr. 
Attfield, and its contents recorded in the Pharmaceutical 
Fournal,—There was exhibited for Mr. R. Morton Middleton 
a well-marked exaniple of wood showing the extensive ravages 
of the Isohod, Limnæia henorum. The wood was from the 
pier piles of West Hartlepool, where the said Crustacean’s depre- 
dations arg very destructive.—*The Secretary read a paper ow the 
indiarubber-tree of the Gold Coast, by Capt. Alf. Moloney, In 
this the author stated that the Zandolphia owariensis grows 
extensively in the countries of Akim, Aquapim, and Croboe; 
and he strongly recommended the natives and traders of Lagos 
to encourage rubber as an article of trade instead of solely 
depending as at present on palm oil. He described the halit 
of the live plant, and the method employed in extracting the 
rubber therefrom.—Mr, F. W. Phillips in a communication de- 
scribed a new species of freshwater Infusorian allied to the genus 
Gerda. It gvas proposed provisionally to name the new form 
G. caudata, It was obtained at Hertford, and in compary with 
the rotifer Aicistes pilula. A, paper was read on Hemicarex, 
Benth., and its allies, by Mr. C. B. Clarke; in this he gives a 
revision of the genera and species of Kobresia, Henticarex, 
Schenoxiphiun, and Unciflia. 


Zoological Society, April #—St. George Mivart, F.R.S., 
vice-president, in the chair.—The Secretary read some extracts 
from a letter he had received fram Mr. J. Sarbo in reference to 
the Gayal. The writer observed that Zos gaurus (the Gaur) and 
not Bos frontalis (the Gayal) is the Wild Ox of Assam, and that 
the B. frontalis is not known in a wild state, but ogly as a semi- 
domesticated animal owned by various wild tribes from Assam 
to Arracan.~-Mr. Sclater called the attention of the meeting to 
the skin of a Brown Crow from Australia, which had been sent 
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to him for examination by Mr. Albert A. C, Le Souef, C.M.Z.S., 
and which he was inclined to regard as a vartety in plumage of 
Corvus australis—My, A. G. Butlesread a paper containing an 
account of a collection of Indian Lepidoptera made by Lieut,- 
Col. Charles Mwinhoe, chiefly at Kurrachee, Solun, and Mhow. 
Thirty-two new species were described, and numerous field-notes 
by Col. Swinhoe were incorporated in the paper.~—Col. J. A, 
Grant read some notes on the Zebra met with by the Speke and 
Grant Expedition in the interior of Central Africa in 1860-63, 
which certainly belonged either to the true Zebra (Equus zebra) 
or to its closely allied northern form, the recently described 
Equus grevyi. i 


Meteorological Society, April 18.—Mr. J. K. Laughton, 
M.A.. F.R.A.S., president, m the chair.—T. G. Bowick, E. 
C. Clifton, H. Culley, Dr. W. Doberck, A. N. Pearson, Prof. 
H. Robinson, and J. Ee Worth were elected Fellows of the 
Society. —The following papers were read:—On cirrus and 
cirro-cumulus, by the Hon. F. A. Rollo Russell, M.A., F.M.S. 
The author points out that next to frequent readings of the 
barometer and a knowledge of the distribution of atmospheric 
pressure, obseivationeof the character of clouds, especially of 
cirrus, is of the greate use in attempting to forecast coming 
weather. Observation of cirrus can plainly be made use of in a 
telegraphic’ system of weather forecasts as easily as observation 
of the barometer, and the employment of a number of scattered 
cirrus observers largely increases the probability of this form of 
cloud being noted. The paper contains a description of twelve 
different varieties.of cirrus, with the weather they signify or at 
least precede, as observed by the author during the last eighteen 
years,—Some notes on waterspouts, their occurrence and form- 
ation, by George Attwood, F.G.S. This contains an account of 
several waterspouts observed in the Pacific Ocean, and also one 
seen in the Atlantic Ocean. The author believes that the water- 
spouts in the Pacific Ocean were caused by a cloud heavily 
charged with cooled moisture drifting from the high moun- 
tains of Costa Rica coning into contact with air-currents 
and clouds travelling in a different direction, and of a 
warmer temperature; by which contact the cloud heavily 
charged with moisture was given a rotatory motion, causing 
it to discharge part of its moisture and make it assume a cylin 
drical figure and fall dowr by its own gravity.—Recoids ot 
bright sunshine, by W. W. Rundell, F.M.S. This is a discus~ 
sion of the sunshine records made in the United Kingdom during 
the years 1881 and 1882, from which it appears that there 1s 
more bright sunshine upon the coast than there 1s inland.—Note 
on wind, cloudiness, and halos; also on results from a Redier’s e 
barograph, by E. T. Dowson, F.M.S.—On the cold weather of 
March, 1883, by W. Marriott, F.M.S. The weather of this 
month will long be remembered for its very cold, dry, and windy 
character. The winter had been very mid, dull, and wet, and 
continued so to the beginning of March. A sudden change took 
place, however, on the 6th. A severe northeily gale set in on 
that day, accompanied wita snow showers and a keen biting 
wind This gale was most violent in the North Sea, and caused. 
sad havoc among the fishing fleet on the east coast, no less than 
382 men and boys being drowned, The temperature fell con- 
siderably, the maximum being below 40° almost all over the 
country, and in the North of England, only a trifle above the 
freezing point. The same conditions prevailed for the next two 
or three days, the temperaturę however falling still lower, andi 
on the roth the minimifin occurred in the &entral and northern 
districts. The most remarkable weather of the month took 
place from the 21st to the %th. Owing to a brisk fall of the 
barometer over France an easterly gale was experienced over 
this country, and as the temperature was low and the air very 
dry the wind was exceedingly bitter and keen, and its effect upon: , 
the human frame was most distressing. ‘ 

' e SYDNEY s 

Linnean Society of New South Wales, February 28.— 
C. S. Wilkinson, F.G.S., president, in the chair.—The fol- 
lowing papers were réid :—On the coal florawf Australia, by the 
Rev.- J. E. Tenison-Woods, F\L.S,, F.G.S., &c. This was a 
complete monograph of all the kfown fossil coal plants, ia- 
cluding *the new species recently discovered by the author. A 
diagnosjs of each genus and species*wes given, together with a, 
history of the subject and its literature. ‘The author also added 
his own views with reference to the classification, in which he 


ecegards some of the Newcastle beds as Pervian, some as Trias, 


and the Ipswich beds (Queensland), the Victorian” carbonaceous 
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‘{Bellerine, Cape Otway, Apollo Bay, Colac and the Wannon), 
Tasmanian (Jerusalem), and the Hawkesbury sandstone as 
Jurassic or Lower Oolite.* He expresses a doubt whether the 
Wianamatta beds can be regarded as a distinct formation, his 
-own opinion being that they are shales distribited at various 
levels all through the Hawkesbury sandstone. The new species 
of plants described are: Payllotheca concinna, Equisetum roti- 
Jerum, VUgrtebraria tivoliensis, V. towarrensis, Sphenopteris 
(Aneimoides) flabellifolia, S. (4.) f. var. erecta, Trichomanides 
laxum, T. spinifolium, Thinnfeldia media, T. australis, T. fal- 
cata, Alethopteris currani, Temopteris carrutherst, Gleichenia (?) 
hneata, Feanpaulia bidens, Ptlophyllum oligonerum, Brachy- 
phyllum crassum (which the author thinks may be a variety of 
B. manidare), Sequorites australis, Walchia milneana, Cun- 
ninghamites australis, Besides these new species, the following 
Indian or Ewopean fossils are new to Australia :—Podozamites 
lanceolatus, Lindley and Hutton; Merianopsis major, Feast ; 
Angiopteridium ensis, Oldham. The monograph ıs meant to be 
-a complete reference for students on the subject of Australian 
coal fossils, and is illustrated by six plates of heliographs and 
‘two of Jithographs.—Further contributions to the flora of 
Queensland, by the Rev. B. Scortechmi, °F.L.S.—Descriptions 
of two new fungi, by the Rev. Carl Kalthbrenner. The species 
described are Polyporus Pentzkei and Paxillus, hirtulus, both 
from the Daintree River, Queensland.—Notes on the fructifica- 
-tion of the Bunya Bunya in Sydney, by the Hon. James Norton, 
M.L.C.—Descriptions of some new fishes from Port Jackson, by 
E. P. Ramsay, F.L.S.—The President read some notes on the 
“Tuena Gold Reefs, by M. F. Rate, mining engineer. 


BERLIN 


Physical Society, March 16.—Dr. Frölich exhibited a 
‘torsion galvanometer prepared in Messrs, Siemens and Halske’s 
establishment for measuring electricity mechanically, in which 
the deflection of the magnetic needle 1s indicated by the corre- 
sponding torsion of a spring whose constant expansion power is 
known. The torsion galvanometer was at first constructed for 
measuring the current of the large dynamoelectric machine 
fitted up in Ocker for copper electroplating, and which at least 
‘resistance possesses a power of 800 amperes. Here it was im- 
possible to employ either a dynamometer, owing to the irregu- 
larity of the mercurial contact, or a tangent compass, which has 
to be directly inserted in the main circuit. Hence measurement 
-could be effected only by lateral closing, and as Dr. Frolich fully 
-explained, the determination of the potential at any required 
number of points in the circuit, as rendered possible by the new 
apparatus, gives the data for ascertainmg the electromotor 
strength, the resistance, and the power of the current. He 
-described in great detail the construction and adjustment of the 
new appliance, in which, after msertion of determined resist- 
‘ances in the lateral cirenit, the number of volts can be read off, 
and from these the amperes and ohms determined im the simplest 
manner. The torsion galvanometer is prepared m two forms, 
vertical with a magnet suspended to a cocoa ibre, and horizontal 
with a magnet resting on an edge. The latter form is intended 
-especially for cases in which the apparatus undergoes no delicate 
manipulation.—Prof. Neesen briefly mentioned modifications 
which he has introduced both in the heat regulator used by him 
-and in his 1ce calorimeter, illustrating them! with diagrams. He 
has found them work well in practice. 

$ Pars œ 

Academy of Sciences, April 16.—M. Blanchard in the 
-chair.—M. Jordan read a note on tfe works of the late Prof. H. 
Smith, and M. Bertrand added some remarks on the award of 
the mathematical prize.—Two new methods for determination of 


e the right ascension of potar stars, and of the inglination of the 


-axis of a meridiag above the equator, by M. Loewy.—Memoir 
eon the temperature at the surface of the groutd and of the earth 
fo 36m. depth, as also of the temperature of two pieces of 
. ground, one bare, the other covered with turf, during 1882, by 
MM, Becquerel. This confirms previous results.—Graphic 
demonstration of #theorem of Euler con@erning the partition of 
numbers, by Prof. Sylvester.—On the project of the interior 
African Sea, by M. de Lesseps. After a visit to the region, he 
affirms (with several assogiates) the urgency and feasibility of the 
.scheme.—M. Wolf was dicted Member in the Section 9f Astro- 
nomy in place of the late M. Liouville.—On the evolution of 
malignant pustule in man and its treatment with fodised injec- 
tions, by M. Richet. So long as general infectionghas not com, 
“rgenced,.by bacteria or their spores entering the blood, active 











>ý ; 
local treatment with lien: of iodine is efficacious.—Experiments , 


on caustic anzesthesia, and observatich of a case of ulcerated 
tumour of the breast operated with the aid of this method, by 
M. Guérn. A space was cautenised round the mmour with 
Vienna ‘caustic and incised throughout; then the tumour was 
detached.—Mechamical action produced by magnets and by ter- 
restrial magnetism (~econd pemorr), by M. Le Cordigr.—Calculus 


of a double integral, by*M. Callandreau.—Observations of the ` 


Swift-Brooks comet at’ Lyons Observatory, by M. Gonessiat.— 
Law of periods (continued), by M. de Jonquiéres.--On the 
groups of transformations of linear differential equations, by M, 
Picard.—On functions witt lacunar spaces, by M. °Poincaré,— 
Ona generalisation of the theorem of Fgrmat, by W. Picquet,—-On 
the heat of combination of glycolates and the law of thermal 
constants of substitution, y M. Tommasi.—On the “liquefaction 
of oxygen and nitrogen, and on the solidification of sulphide of 
carbon and alcohol, by MM Wroblewski and Olszewski. By 
making ethylene boil in vacuo, they obtained temperatures as 
low as —136°C. Liquid oxygen was obtained ensily; it*is 
colourless and transparent like carbonic acid; is very mobile 
and forms a very distinct meniscus. Sulphide of carbon freezes 
about — 116° C. » Alcohol solidfies (after being viscous about 
~ 129°) about ~ 130° 5, forming a white Body. Liqurd nitrogen 
(colourless, and with vistble meniscus) was obtamed later.—Re- 
searches on phosphates, by MM. Hautefeulle amd Margottet.— 
On artifical Hansmannite, by M, Gorgeu —-On the chloride of 
pyrosulphuryl, by M Konovaloff.—-On the difference of reac- 
tional aptitude, &c. (continued), by M. Henry.—-Researches on 
the essence of Angelica of roots (Angelica officinalis), by M. 
Maudin —Some effects of climate on the rapidity of growth of 
plants, by M. Capus. His measurements of various trees and 
sbrubs in the botanical garden of Samarcgnd show the remark- 
able rapidity of growth there in April, May, and June.—Orien- 
tation of leaves with reference to light, by M. Mer, Certain 
parts of leaves (the border generally) recerve'the luminous im- 
pression, while other parts (petioles, motor-enlargements) perform 
the movements necessary to place the former in a favourable 
position.—Contribution to the experimental study of the elonga- 
tion of nerves, by M. Minor. He suppoits the view that this 
stretching 1s a. purely local operation, a sort of incomplete section 
of a nerve,-—-Experimental studies on the physiological agtion of 
1odofoim, by M. Kummo.—-New experimental researches on the 
physiological action of veratrine, by MM. Pecholier and Redier. 
—The synthesis of the heavens and the, garth, lay M. Moigno. 
He deduces all from ether, first forming hydrogen. Universal 
gravitation is the direct effect of impulsions of ether—A j ontal 
electric photophore, for medical use, was described by MM. 
Helot and Trouvé It is an incandescent lamp, supplied 
from a bichromate battery, and fitted with a reflector and con- 
vergent lens, It is attached to the forehead. 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48n, Tollington Road, Holloway, N., London 


© THE "YOUNG ” CHAIR OF TECHNICAL CHEMISTRY. 
ANDERSON’S COLLEGE, GLASGOW. 
Professor—EDMUND J. MILLS, D.Sc. (Lond), F.R.S. 


SESSION 1882-83 


Lecturss.—Principal Course.~-A Course of Twenty-five Lectures will 
be delivered on Mondays, Tuesdays, and Wednesdays, at xo a.m_, com- 
mencing on November 6th, These Lectures will be illustrated with Experi- 
ments, Diagrams, and Models, as well as by the actual Inspection of Manu- 
facturing Processes; and the Progress of the Students will be tested by 
periodical Examinations. The earlier Lecturesgwill have reference to units of 
weight and measure, to the calculations necessitated by Chemical Opera- 
tions, and to the nature and Jaws both cf the Chemical Process and its 
results, as illustrated in Chemical ‘Technology. . 

Fee for the Course, One Guinea. . 

, Subsidiary Course.—A, subsequent Course of Thirty Lectures will be de- 
livered on Mondays, Tuesdays, and Wednesdays, at 10 a.m. These Lectures 
are more particularly intended for Dyers, Colour@Manufacturers, Brewers 
and Distillers, Tar Rectifiers Drysalters, and oghers interested in 2 know- 
ledge of Technical Organic Chemistry. 

kee for the Course, Two Guineas. ry 
» Evening Courses.—Special Evening Course of Twenty-five Lectures on 
each of the following subjects :—Bleaching, Dyeing and Printing, by Prof. 
Mills; Iron and Steel Manufacture, and Fuel, by Mr. J. Snodgrass, Senior 
Assistant, are now in progress. These Lectures_will qualify for the May 
Examinations of the City and Guilds of London Institute. Practical Even- 
ing Classes have also been commenced in connection with these Industries 
For further particulars, see special Prospectuses, 

LABORATORIES Che Laboratories are open daily throughout the year 
from zo to 4, and on Saturday from 10 to x o'clock for practical working by 
the Students under the superintendence of the Professor and his Assistants. 

The Fee for attending the Laboratcries is £20 per Sessicn of Nine Months, 
414 10s for Six Months, £7 xos. for Three Months, or £2 ros per Month, 
Students must have a fair acquaintance with Elementary Chemistry. 

‘The Trustees, having had under consideration the requirements of Inven- 
tors, Patentees, and others whose investigations require isolation and privacy, 
as well as professional advice, have included in the arran ements Five Pri- 
vate Laboratories, which have met a demand not previously supplied in this 
country. Electric cable has been laid to these Laboratories for the supply, 


if required, of adequate power, 
i ALEX. MOORE, C.A , Secretary. 
Glasgow, 128, Hope Street, 26th October, 1882. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


Mr WARINGTON W. SMYTH, F RS, Professor of Mining, will 
deliver a Course of about 66 Lectures at the Geological Museum, Jermyn 
Street, on Mondays, Wednesdays, Thursdays, and Fridays at 3 30 p.m. Fee 
for the Course £4 , The first Lecture will be on Monday, NOVEMBER 6. 

Tnstriction in Mining, Surveying, Plan-drawing, &c , will be given on 
every day, beginmng on Monday, 73th NOVEMBER, at ro am. Fee 
for the whole Course £r2 Apply to the REGISTRAR, Normal School of 
Science, South Kensington, 


A 








Lectures on PHOTOGRAPHY will be delivered by Mr. E. Howarp 


TUTE, 309, Regent Street, W., commencing November rzth, at 7 p m. 
Fee to the Profession, 6s,,.to Amateurs 'Two Guineas, the Course. 
Tickets can be obtained on application to Mr. MITCHELL, at the 
Institute, i 


A A rt tt retain O 

WANTED, A RE-ENGAGEMENT AS 
Chemist or Assistant in Works or Laboratory —CHEmIST, 29, Bedford 
Street, Strand, W.C ẹ "ee bay PE 


INSTRUCTION IN MATEMATICS. 
STUDENTS wishing for Assistance in 


Mathematics can be attended at their own homes by a Cambridge 
- Graduate, M.A., F R S., on reasonable terms. Address O. P., 16, 
e Swakeley Terrace, Shepherd’® Bush, W. s me 


ONE OF THE’BEST HERBARIUMS TO 


be found named and arranged. * Also Collectidti ‘of. Mineralstnamed-and 
Arranged after Philips’ mtroduction, and: Collection of Butterflies and 
Insects for Sale, which belonged to the Late Mr Kerr, Botanist,— 
Address, No. 194, Advertiser Office, Dundes, ©, æ, ) Š 








+ 
E 





Valuable Work offered New at lesythan the usual Second-Hand Price. 


WATTS'S DICTIONARY OF CHEMIS- 


“TRY. LAtest Compléte Editj}m including all the Supplements z nine 


‘Large Vols 8yo cloth, New (Longmans, 188r), foregs penmiag? paid 


Farner (Medallist) at the POLYTECHNIC CHRISTIAN INSTI-} 


COURSE OF THIRTY EVENING., 


j 


(sells at “415 2.) Mr. F Gray, Bookseller, 2, Teyfot'! Place, | 
Edinburgh, : 
e 
. 
ae i 
e » 
e bl > 
s . 
. . 
e. e 


LIVING ‘SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS” and MICROSCOPISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 

T. B. has last week sent to his subscribers the Trackelins ovum, with 
sketch and description. He has also sent out Lucernaria auricada, Lophopus 
erystallinus, Palludicella Ehrenbergt, Staphanoceros Exchornit, Melicerta 
ringens, Cephaiosiphon limnias, Vorticella, Hydra, Amoeba, Nitella, &c. 

_ Weekly Announcements will be made in this place of Ofganisms T. B. 
is supplying. 4 g- è 





Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Siz Months for Subscription of £r xs. 
or Twelde Tubes for 10s. 6d, 


Portfolio of Drawings, Eight arts, xs. each. 


MICRO,PETROLOGY: 


A large series of Rock Sestions, comprising Anamesite, Aplite, Basalt, 
Diabase, Duorite, Dolerite, Elng Gabbro, Gaziss, Granite, Granulite, 


Lava, Liparite, Napoleonite, Nepheleniter Obudian, Perthite, Piknite, 


Pitchstone, Porphyry, Phonalite, Quartzite, Rhyolite, Schorjte, Syenite, 

Tachyhte, Trachyte, &c., rs 6d. and zs. each. Sections of Sedimentary 

Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiæ, 
C. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens m Museums,&c, 


STUDENTS’ COLLECTIONG®—-SPECIAL. * 
New Lists of Callections, Cabinets, Books, Sections of Rocks and Minerals 
+ 


for Microscope free on application of 
JAMES R. GREGQRY, 
g Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON has just received a most beautiful and 


UNIQUE SPECIMEN OF 
CLEAR APATITE. 


Hammers, Chisels, and Hammer Straps. e 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus, 
Catalogues free. š 
SAMUEL HENSON, i 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


ELECTRICAL AND SCIENTIFIC APPA- 


RATUS —-New Edition of our complete and cemprehensive Descriptive 
Catalogue of Electric Apphances, Instruments, and Materials, fully 
Illwstrated. 72 pages,-post free, P@ur Stamps. Special fers to 
Science Teachers and Schools,—H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E.C. 


BEST BLACK INK KNOWN. 
. DRAPER’S INK (DICHROIC). 
DIFFERING “FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It, has been adopted ' 
by the principal Banks, Public Ocse, and Railway Companies throughout 




















It writes almost instant! Full Black. | Flows easily from the Per? 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, andnotliabletoBlot. | mdfhent of wriging, - 





Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W, Epwarps, Old Change mF. Newsury & Sons. Newgate 
Street; J. Austin & Co., Duke Street, Liveepool; and to be had of all 

tationers, 


BEWLEY & DRAPER*(Limited), Dublin. 
KOR SAJLE.—The Steam Yacht “ Mallard,” 


go tons, 140 I.H.P, specially fitted for deep-sea research, with steam 
winch and sounding and dredging gear, e Deck-house contains a 
chart room and a laboratéry Below, the cabins are commodious and 
comfortably fuftnished. At present in Commisston.-~Apply to Mr. J. Y. 


BUCHANAN, 10, Moray Place, Eoinburgh. 
° 
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THE QUARTERLY REVIEW, No. 308, 
Is Psphshed THIS DAY. 
CONTENTS, 
1.—HENRY ERSKINE AND HIS ‘LIME 
If.—THE SPEARER S COMMENTARY A 
HI —GREEK SCULPTURE. 
IV —VAUBAN AND MODERN SIEGES. 
V—THE NEW RELIGION OF NATURE 
VIL.—FISH*SUPPLY OF LONDO Ns 
VII.—OXFORD UNDER THE PURITANS. 
VHI.—-TEN YEARS OF ITALIAN T ROGRESS:: 
IX: —DR. PUSEY AND THE CHURC 
X.—JUSTIFICATION OF LORD BEACONSFIELD’ S POLICY 
. JOHN MURRAY, Albemarle £ Street. 


Vol. XXIX. No for EERE 1882. Price xs, 6d. 


- THE PRACGITIONER: 
A JOURNAL OF TEPBADEVNO AND PUBLIC HEALTH. 


Pe 


D CANON COOK. 





LSJ 
T. LAUDER BRUNT Oy. M.D, FERS, 
Fellow of the Royal Colleges of PMsicians , Assistant’ Physician and 
e Lecturer on Materia Medica and Therapeutics at St Bartholomew’s 
Hospital 
‘4 Assistant Editor. 
DONALD MACALISTER, M A.. M.B B Sc. 
Member of the Royal College of Phy sicians ; Fellow and Medical Lecturer, 
Se John’s C@lege, Cambridgea . 
CONTENTS 

ORIGINAL COMMUNICATIONS .— 

On the Treatm@nt of the Night-sweating of Phthisis. By Wilham Murrell, 
M.D., M.R.C.P. 

Eclampsia with Hooping-Cough. ByE L. Dison, MD,M.RCP, 

Chronic Dysentery. ByC. R Francis, M.B. M.R,C P. 

Anatomyal and Experime Investigations made durmg the years 1868- 
69 relating to the Communication of Tubercle by Inoculation, and the 
Pathological Nature, a the Lesions resulting therefrom By J. Burdon 
Sanderson, M.D , 

Reviews, CLINIC OF a Nioice: EXTRACTS FROM Britis# AND FOREIGN 

Journats, NOTES ayp QUERIES, BIBLIOGRAPHY. 

DEPARTMENT or PusLic HEALTH +— 

School Attendance in its s Relations to Outbreaks of Infectious Diseases. 

By David Page, M D., 

MACMILLAN & CQL, 29 T 30, Bedford Street, Covent Garden, London. 


JUNIOR PHYSICAL SOCIETY.—A Labo- 


ratory Student, an Oxford Graduate, wishes to form a small Society 
of Intelligent Students, to meet once a week for mutual assistance oe 
learning the Theory of “Electricity. ey Expenses. Address J. W 
London Instituticn, Finsbury Circus, E C, 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &e., &c. 


NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be  MAGNETISED,” constructed at 
the recommendation of W, Crookes, Esq, F R.S, and as exhibited at the 
Electncal Exhibition, Paris. 

E. DENT & CO.. Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Gre@wich. 

Only Addresses :—6r, Strand, and 34, Royal Exchange, London. 
N.B.-~Watches oun be converted to this plan. 
ny 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the*Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C 


LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sorences, Arts, Variétés, Nouyelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par la poste—un an, xgs. zd,; six mois, 7s. 7d. Pris 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRAN CAISE., —“ l La Semaine Fran- 
çaise” has been brought out in London for the Genefit of those English 
readers who may wish +o y contemporary French from all pomts of 
view, instead ouconining tack ne to one particular Gallic print. 
It certathly merits success, ”"— Graph 

LA SEMAINE FRAN@AISE.— —“ The numbers before 
us are full of good thinffs.. 5. . „It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many, households where French is cultivated. The printing is very well 








done "Queen. 
Terms OF Supscrirriox!— eta é 
Three Months s. m ow on ee „æ 3 I0 
Ix M r i Tf 
‘Twelve 


" oes od one we one we 15 2 
P.O O. payable to T. Spanswz: , at King Street, Covent Garden, W.C 
Publishing Office, 37, S- 1 amptom Street, Strand, W.C. 


‘THE ENTOMOLOGIST’S 








MACMILLAN'S MAGAZINE, œ 
No. 277, FOR NOVEMBER, Price xs. 


CONTENTS, g 
r.— The Wizard's Son. By Mrs. Oliphant - Chapters J.—LII. 
2— An Indiag Festival ” By Alma Strettell. ` 


2 —“ The Pedigree of Wheat. ag By Grant Allen. 
a, Shooting the Falls ” By M. 
T —'' The Poem of Pentaur,” By Margaret L Woods 
6.— Home Rule under the Roman Empire.” By G. T Stokes. 
7-—'* Heinrich Heine: A Plea ” By Mrs, Magnus 
8 —“'On History Agam.’ An Address delivered before the Historical 
Society of Birmingham ” By Professir J. R Seeley. 


MACMILLAN & CO, LONDON. 


MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 

Conducted by C G. Barrenr, J. W. Doucias, R McLacuian, F.R.S., 

E C. Ryg, F.Z 5, E. Saunpass, F L.S, and H T. Sra: NTON, F.R.S. 

This Magazine, commenced i in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tte British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year 

Vols I to VI (strongéy bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 105 each, the succeeding 
vols, may be had separately or wgether, at 7s each, 

Londog: JOHN VAN VOORST, 1, Paternoster Row 
N B.~-Communications. &c , should be sent to the Editors at the above 


VE LECT RICIT E 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, 


Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON : Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO. ENGINEERS, 
26, Bupce Row, Cannon STREET, LONDON. 
Specimen Copy sent post free. 


DIAMONDS IN MATRIX. . 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, ha 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought 
A 12, FRITH STREET. SOHO. W 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE. 


The volumes com- 











A CATALOGUE OF-eCHEMICAL APPARATUS: 


ILLUSTRATED, QGLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J, GRIFFIN anD SONS; 22, GARRICK STREET 
. LONDON, W.C.« 


-$ 


A CERTAIN 
LEIL REMEDY ° 


For BAD BREASTS, OLD WOUNDS, and SORES. If - 
effectually rubbed on the Neck, and Chest, it.cures SORE 
THROATS, BRONCHITIS, coveHs and COLDS; and forg © 
GOUT; RHEUMATISM, and all Skin Diseases it is unequalled. 
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a HARVEY AND'PEAK,; ` 
$ SUCCESSORS TO W. LADD & CO., e ` gp 


INSTRUMENT MANUFACTURERS 
(By. ppomntment to the Rojal Institution of Great Britain), 


a 


BEAK STREET, REGENT STREET, LONDON,'W. es ay 


READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR. as had CARTER? | 
POCKET SPECTROSCOPE FOR RAIN BANDS, &c. * 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE. FOR LECTURES AND" CLASS INSTRUCTION IN 
,ACCUSTICS, LIGHT, HEAT, MAGNETISM, „ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, _PRICE SIXPENCE, i . 





= SCIENTIFIC 


WORPHIESȘS: 


The following isa list of the Portraits that have appeared in the a above Series. 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL, + 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. n 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJÖLD. 


X: 


SIR WILLIAM THOMSON. R 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER 
WILLIAM HARVEY. 

SIR GEORGE B. ARY. , 

J, LOUIS R. AGASSIZ. : 
JEAN BAPTISTE ANDRE DUMAS. 
RICHARD ‘OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE, 


Proof impressions of these, printed on India paper, may be had from the Publislrs, price 5s. "each, or 
the Set of 20 Portraits in a Handsome Portfolio for £5 5s. od. carriage paid. , 


THE PORTFOLIO -MAY BE HAD.SEPARATELY, PRICE 6s.: 


Cheques and P.0.0.s payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 





WORKS by the late COL. GEORGE GREENWOOD. 


RAIN AND RIVERS; or, HUTTON and 


PLAYFAIR against LYELL and all ComERs. Third Edition. 
Price ros. 6d. 


RIVER TERRACES: Letters on Geology 
and other Subjects. Price tos. 6d. 
London; LONGMANS a oo. 





. 


THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S. 
* “ CHALLENGER.” 


Now ready, Zoorocy, Vol. V., in royal 4to, price sos., cloth. 


REPORT on the SCIENTIFIC RESULTS 
of the VOYAGE of H M.S. ‘‘ CHALLENGER” during the YEARS 
28736, under the Command of Capt. G. S. Nargs, R.N., “5, and 

Capt. F.T. THOMSON, R.N. Prepared under the Sipedntendente of of 
the late Sir C. W. THOMSON, E.R S., and now of JOHN 
F. R.S.E., one of the Naturalists of the Expedition. 
*,* This Volume may also be had in Two Separate Parts, XIV. and XVI. 
of the entire work, as below (Part XV, in the following volume) :— 

Part XIV. Report on the Ophiuroidea, by THEODORE LYMAN, price 38s. 

Parr XVI. Report on the Marsupialia, by Prof. D. J. CUNNINGKAM, 
M.D., B.R.S.E., F.R.C.S , price ras 

Printed for H.M. Stationery Office ; published by &derefH.M Government: 
sold by Longmans and Co. John Murray, Macmillan and Co., Simpkin 
and Co., Tribner and Son Stanford, J. D. Potter, and Kegan Paul 
and Co., London; A. C. Black, gnd Douglas and Foulis, Edin- 
burgh; “and by A ‘Thm and Co, and Héiges, Figgis, and Co., 





Price Sixpence, 


THE LIGHTNING ROD. On “THE 

NECESSITY FOR A REGULAR INSPECTION ®F_ LIGHT- 

° NING CONDUCTORS” Being Abstract of Papers read before the 
British Association, 1878-80, by RICHARD ANDERSON, F C.S., 

e F.G.S., Author of * Lightning Conductors; their History, ‘Nature, and 

Gare of Application. 

Richard Anderson’s paper on lightning conductos was well timed, 

dy, we ‘trust it will help to dispel the gross and often fatal ignorance » hich 

= ever nee exists on this subject. It is appalling to g¢hink that upwards of 

one-half of the public buildings in the kingdom are without conductors, and 

the fatal delusion seems to be universal that a conductor once put up requires 

no more attention, the fact being that it needs looking to at least once a 

year, find renewal at regular mtervals "— The Times, August 23, 1878s 


Landen! GRATTAN MARSHALL & CO., Paternoster Row, E. -Q 
SANDERSON & CO., Electrical Engiħeers, 
Leadenhall House, ror, Leadenhall Street, EC. + 


THE TURKISH DEBT. 


REPORT» 
‘on THE ADMINISTRATION OF THE CEDED REVENUES IN 
TURKEY. 
By EDGAR VINCENT, 
Member of the Council of Administration to the {ytoman Public Debt. 
Bvo, Is. 
MACMILLAN AND CO, LONDON. 


° 
FLUIDS. 
EXPERIMENTAL RESEARCHES BY W. F. STANLEY. 
_ 566 pages, Double crown 8v0, 227 Illustrations, price 158. 


“Thoughtful and philosophical work "—.d then@um, April r. 

“These researches show an amount of labour and accurate observation.” — 
Lancet, April 2a 

“ Research of extreme difficulty eae? with pear skill and acumen.” 
Knowledge, April 21 

“ Opens out a large amount of Theory i in the principles of the Science of 
Hydrodynamics and-Acoustics.’’—Afarine Engineer, Fune 2, 


London: E., & F. N. SPON, 16, Charing Cross; 
New York: 44, Murtay Street, 


MINERALS AND PRECIOUS STONES, 








Mr. BRYCE-WRIGHT pegs to call R, to bis- 
extensive and valuable collection of 


MINERALS AND PRECIOUS, STONES, 


from which single specimens canegt A times be Selected at 
moderate prices. 

Boxes sent on approval to:any part of “the world, 

Gems and Precious Stones can be purchased either mounted 


or unmounted. 
BRYCE-WRIGHT, 


e ‘J 
Mineralogist and Expert in Gems and Precious Stones, 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO NATURE.” 
2 : 


Se . 
Yearly . e 1 1 we ew we 3 28 OO 
Hajfyearly. . s 6. 1. 1 . 0%. 14 6 


Quarterly Sh we AW Bee SORE wan “Fe O® 
To the United States; the Continent, and all places 
within the Postal Union = , 
= t e s d 
Yearly . . 1. 4% 1. we es 30 6 
Half-yearly. 2. 2 6 ee ee I6 
Quarterly . . 1. 1. 2. «ew se 8 


Post Office Orders payable to MACMILLAN & CO, 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6da od. per Line aner. 
$. 





e d. 

One-Eighth Page, or Quarter Column . . . . 018 6 
Quarter Page or Half a Column, . . . . . II 0 
Half a Page, or a Column. . . . a.. 35 0 
Whole Page... a 1 ee es .. 660 


OFFICE: 29, BeprorpeSTREET, STRAND, W.C. 
DIARY OF SOCIETIES. 


LONDON 


THURSDAY, NOVEMBER 2. 
CHEMICAL goner, at Bog ome Halogen Compounds of Acetylene: 
r, R. T. Plimpton.—On Dihydroxyhenzoic Acids and Iodosalicyhe 
Acids: Dr, A: R. Miller.—Crystalline Molecular Compounds of Naphtha- 
lene and Benzege with Antimony Chloride: Watson Smith and G W 
Davis.—-Additional Evidence that Quinoline belongs to the Aromatic 
Series of Organtc Substances: Watson Smith and G. W. Davis —On 
oat and some of the other Dioxytoluols: R H. C. Nevile and Dr. A. 
inther. 

LINNEAN SOCIETY, at 8 —On Ants, Bees, and Wasps. Part X : Sir John 
Lubbock, Bart.—Mecicinal Plants of Queensland: W. A Armit —Mal- 
formation Leaves of Fae paed: J G. Otto Tepper —Hybridisation 
of Salmo fontinalis: Dr F Day.—Teratological Notes on Plants: H. 
N Ridley.—Remarks on Marine Fauna of Norway’ Prof. Lankester. 


FRIDAY, NOVEMBER 3. 
GEOLOGISTS ASSOCIATION, ate 8.-—The Geology of Palestine: W. H, 


Hudleston 
SUNDAY, NOVEMBER 5 


Sonpay “Lecrure Soctery, at 4.—Borderland between Living and Non- 
living things: E. B Aveling. 


° MONDAY, NOVEMBER 6. 
ROYAL INSTITUTION, at 5.—Monthly Meeting. 
ARISTOTELIAN SOCIETY, at 7.30.~—Leibnits and Wolf to Kant: Miss M., S. 


Handley. 
WEDNESDAY, NOVEMBER 8. 


Royar MICROSCOPICAL Sobry, at 8.—Observations on Stephanosceros : 
. T. B  Rossiter.—On some Organisms found in the Excrement of the 
Domestic Goat and the Goose: Dr, R. S. Maddox. 


THURSDAY, NOVEMBER Q. 

MATHEMATICAL SOCIETY, at 8,—President’s Address, “On In- and Circum- 
scribed Polyhedra”: Prof. Forsyth —Qn the Explicit Integration of 
certain Differential Resolvents: Sur J. Cockle, F R.S.-On Compound 
Determinargs: R. F Scott, M A -Note on Quartic Curvesin Space: 
Dr. Spottiswoode, P.R S*-Note on Derivation of Elliptic Function For- 
mule from Confocal Coniecs* J. Griffiths. 

Sociery or TELEGRAPH ENGINERR® at. 8—The Munich Electrical Eæhi- 
bition, 1889: W, H. Preece, F.R b. 


SATURDAY, NOVEMBER 11. 


Puysicat SOCIETY, at 3.—Three*Historical Notes on Physics: Prof S. P, 
Thompson. Conservation of Energy and the Theory of Central Forces: 
. R. Browne. 











WANTED, a Copy of NATURE, No. 513:—Address, 


Office of NATURE, 29, Bedford Street, Strand. 











LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all apphances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CGo’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parte of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. y 

R. S. NEWALL & CO, 
130, STRAND, W.C.; 30, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON ‘TYNE, 


R. FRIEDLANDER & SOHN, 


BERLIN N,W., CARLSTRASSE 11. 


Natural History and Natural Science Booksellers, established since 1827. 


Largest stock of the whole L.terature of Natural History and the 
Exact Sciences 





Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6d each —Just published* Part XVII. Cryptogamic Botany 
in 3 parts’ 1 Scmptamuscellanea Flore Plantarum Cryptog Cryptogamæ 





Vascularis Musei frondosiet Hepatic 2. Fungi. 3. Lichens. Alga 
Charaiceæ, Desmidicæ et Diatomeæ 
o. TISLEY & g, 
OPTICIANS, ý 
172, BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c,, m Cardboard Box, ros. 6g, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, EROMPTON ROAD, LONDON, S.W, 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC°INSTRUMBNT MAKERS, 
73, FARRINGDON, STREET, LONDON 


(LATE or 5, BRIDE ST., AND 2, Foster LANE) 
HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 








Eie 


t Iso 


BECHER '& COQ., 


84, MAIDEN LANE, COVENT GARDEN, LONDON, WC. 


Cad 


e . 
IMPORTERS AND MANUFACTURERS OF ALL KINDS OF bd 


CHEMICAL, PHYSICAL, AND ELECTRICAL, APPARATUS, 


CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &c. 
° 
Price Lista Post Fræ on Application. 


ACOUSTIC APPARATUS. ** 


We have pleasure to announce that Anew Price List of the above is now ready, and will be sent post free on application. 


s 


vi NATURE . a | Vor. 2, 1882 
Messrs, MACMILLAN AND cors NEW BOOKS. 


By SIR GARNET J. WOLSELEY, G.C.B., or be 


SOLDIER'S POCKET-BOOK 
FOR.FIELD SERVICE.” . 


By Lieut.-General SIR GARNET J. WOLSELEY, G.C.B., C.C.MLG, - 
Fourth Edjtion, Enlarged and Revised. 16mo, roan, 5s. : 


“t Many of its pages are replete with*interest even to those Such modifications would Semove the sole cause of com- 
who are not directly connected with the military profession, . plaint against the Pocket-Book, and leave it the most useful and 
In almost every chapter of the book the solicitude of the General complete vade mecum, and an almost perfect eg tome of military 
for the soldiers under his command is so prominently manifest | knowledge. The volume is brimful of facts; of details of 
that it would be to the advantage of the service if a copy were | every branch of a soldier’s business, including such varied items 
placed in the hands of every soldier.” —Ecko. 2 as equipment, supply, manceuvres, encampments, embankments, 

attack, defence, the construction oP bridges, the @are of the 

wounded, and the cooking of meals. But it 1s something more 

than a technical professional manual. There &re points” about 

‘The Soldier's Pocket-Book,’ which makes ıt pleasant and 
interesting reading to the public at large.” —Pal! Mall Gazette, 

tt The subjects already treated are wonderfully various, The 

7 soldier will find information upon almost everything—how to 

“A valuable Handbook issued at an opportune time.” make a plum pudding or a bridge, to mend a railway engine, or 
The Spectator, = + pack a kit-bag.”—Zhe Atheneum. 











“ Messrs, MACMILLAN & Co. have opportunely issued a fourth 
edition, revised and enlarged, of Zhe Soldier's Pocket-Boot for 
Liedd Service, by Sir Garnet J. Wolseley. . . . A close study of 
this book will probably throw much light upon the events now 
passing in Egypt.”— Academy. 





Now Ready. Price One Guinea, 
MRS, OLIPHANT’S NEW WORK. 


THE LITERARY HISTORY OF ENGLAND IN THE END OF 
THE EIGHTEENTH AND BEGINNING OF THE NINETEENTH CENTURY. By Mrs.@LIPH"ANT. Three 
Vols. Demy 8vo. New Issue with a Preface. 21s. 

‘Her three volumes abound with passages of eloquence and insight, and to the young student of English literature will be of 
the utmost value as suggesting new points of view, and stimulating interest and enthusiasm for the subject,’ ?>— British Quarterly 


Review. 
“She not only recalls to our minds the names of many half forgotten authors who were important enought in their day, but what 


she says about those who have been criticised and written about over and over again is so fresh and sparkling, and so just withal, that 
her book will be read for its own sake, quite as much as for the facts to be found in it."— Westminster Review. 


ESSAYS. By the late Grorcr Brimury, M.A., Librarian of Trinity 
College, Cambridge. Edited by W. G. CLARK, M.A., Fellow and Tutor of Trinity College, Camiftidge. A New Edition. 
Globe 8vo. 5s. K 
CoNnTENTS.—-Tennyson’s Poems,—Wordsworth’s Poems. — Poetry and Criticism. —Carlyle’s Life of Sterling.—‘' Ssmond.”— 

“ Westward Ho !”—Wilson’s “ Noctes Ambrosiane.”—-Comte’s “ Positive Philosophy,” &c. 

t The book, moreaver, happens to be a decidedly representative book. Brimley may be said “to have been the principal 
literary critic, pure and simple, of that tpat of the English generation of 1840-60 which took its gospels chiefly from Wordsworth, 


Carlyle, Maurice, anf Mr, Tennyson.” ~Pa Mall Gazette, 
‘The book has now taken its glace as a model of literary erititism, which the hasty critics of to-day would do well to study. iad 


~~ The Academy 
FUNCTIONAL ELEMENTS OF AN ENGLISH SENTENCE, an 


a EXAMINATION OF THE. Together with a New System of Analytical Marks. By the Rev. W. G. WRIGHTSON, 
M.A. Cantabe Crown 8vo. 5s. 


“ARITHMETIC OF ELECTRIC LIGHTING. By 3 R. E.-Day, M.A, 


Evening Lecturer on Experimental Physics at King’s College, London, Fcap. 8vo. 2s. 


LECTURES ON ARF. Delivered in Support of the Society for Pro- 
tection of Ancient Builgings. By REGD. STUART POOLE, Professor W. B. RICHMOND, E. J. POYNTER, R.A 
J. T; MICKLEWAITE, and WILLIAM MORRIS. Crown 8vo. 


* e MILTON'S ROETIC AL WORKS. Edited, with Introduction, Notes, 


and Manoir, Py Professor Masson. "With three Portraits. 3 vols, Feap. Svo. = 
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Messrs. MACMILLAN & 60/8 NEW, BOOKS 
"A ‘TEXT-BOOK OF GEOLOGY. 


.° By ARCHIBALD GEIKIE, F.R.S. 


Director-General of the Geological Surveys of the United Kingdom. With numerous Illustrations, Medium 8vo. 28s. 
“ Thé Text-Book, in our estimation, contains a more complete account of the science of Geology, in its 











latest developments, {han is to be found in any similar English work. ... In a clear, straightforward, and 
methodical manner he bringwoyt the principles of his science, traces them through all their ramifications, and 
marshals alt his facts and: d@dtctions. This is as it should be... . Leading features of the work are 
clearness, caution, and exhays yreness ?”— The Times. . 


“By this comprehensive arrangement every branch of geology is brought under the attention of the 
réader, and is discussed with sufficient fulness for all ordinary purposes. In fact the student who can master 
so elaborate a treatise may look with calmness and confidence in the face of the most severe examiner. 
Further the book contains numerous references to original sources, thus rendering it a valuable work of reference 
on all matters geoldyical. .. . It is pleasant to find that Prof. Geikie presents te his students the broadest possible 
view of the science, based upon illustrations not confined to the land we live in, but extending to all lands 
where the fodt of the geologist may be traced. . .. It will certainly step at once into the foremost rank 
among our standard text-books.”-—Zhe Atheneum. 

“Two or three general peculiarities mark off the work at once from any of its predecessors. In the first 
place itis not a text-book of mainly’British geology, but of geology, as a whole. ... Obviously it is quite 
impossible wyhin the limits of a short review, to do a work at once so full and so varied, far less to attempt 
the slightest criticism of detail, but it will be clear to our readers from this brief analysis that Dr. Geikie’s 
text-book must remain for some time to come the great digest of general geological authority and reasoning 
for the entire English-speaking world.’ — SZ. James's Gazette. 


BY THE SAME AUTHOR, 


GEOLOGICAL SKETCHES ; AT HOME AND ABROAD. With 


Illustrations. Demy 8vo, 105, 6d. 


_ _ “Mr, Geikie’s ‘Sketches’ show that he is one of the most eloquent and attractive scientific writers of the day. He is, 
indeed,,often more than eloquent; few hnow as well how to mingle the story of the rocks with the pathos of human life, or fill in 
the features and colours of a landscape with the delicate touch of a true artist.”-—7 he Times. 


J 
PROFESSOR CLERK MAXWELL, A LIFE OF. With a Selection 
from his Correspondence and Occasional Writings, and a Sketch of his Contributions to Science. By LEWIS CAMPBELL, 

M.A., LL.D., Profgssor of Greek in the University of St. Andrews, and Professor WILLIAM GARNETT, M.A., late Fellow 

and ee a St. John’s College, Cambiidge, &c. With Three Portraits engraved on Steel, Coloured Plates, Illustrations, 

&e. 8yo. 18s, 

“To those who knew him, especially those who had the 1are privilege of countirg him friend, the mention of the name ot 
Clerk Maxwell will induce a strange mixture of feeling and tenderness at the memory of a love of rare unselfishness, and a devout 
faith whose serenity no science cculd ruffle ; admiration for an intellect cf such scope and elasticity, that it could with equal ease 
throw off a scng of grotecque humour, or give mathematical expression to the most complicated physical problem; reverence for 
a genius that seemed acbually to sce the ultra microscopic workings of the ultimate molecules cf matter. . . . Those who desire to 
make the acquamtance of one of the rarest and most original spints of cur time will read this biography.” Zhe Times. 


SPINOZA: A Study. By Rev. Dr. James Marvingav. With a Portrait 


Photographed fiom the Original Painting in the Wolfenbuettel Library. Crown 8v0. %s. 


“ A very faithful and pleasant account of the philosopher’s life, in some respects fuller than any that has been yet published in 
England. * . . It embodies everything that is to be known, and the story—a somewhat meagre,one unfortunately—could not be 
better told,” — Pall Mall Gazette. ng 


A LITTLE PILGRIM: in the Unseen. Crown 8ve 2s. Gd. 


e “NATURE” SERIES (NEW VOLUME). 


CHARLES DARWIN. ‘Memorial Notices. By Professor HuxLEY, . 


F.R.S., G. J. ROMANES, F.R.S., ARCHIBALD GEIKIE, ‘and W. T.THISELTON DYER, F.R.S.» Reprinted , 
from Nature. With a Portrait engiaved by C. H, Jeens. Crown 8vo. 2s, 6d. a 


tt Whatever may be wite on Darwin some day, this little book will never lose the special value that attaches to the work of 
friends whose feelmgs are'yet warm. It ought to be read by everyone who honours the. name of the foremost Englishman of 
this century." — The Academy. © s . 


Now ready, Third Thousand, Crown 8vo, Price FOUR SHILLINGS and SIXBENCE, 


A“ MEMOIR OF DANIEL’ MACMILLAN. By Tapmas Hoones, 


Q.C. With a Portrait, engraved on steel by G H. JEENS, from a paifiting by Lowes DICKINSON. Crown 8vo. 4s. 6d. 
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Sirih Edition, 2 vols., Bva., 1800 pp" 425. 


-GoonLE Vv’sS 


CYCLOPADIA OF PRACTICAL -RECEIPTS 


And Collateral Information in the Arts, Manufactures, "Professibns ahd Trades, including 
Medicine, ‘Pharmacy, and Domestic Economy and Hygiène. 
Designed as a Comprehensive Supplement to the: Pharmacopceia- and General- Book of 
Reference for Ene Meoutecturet; Tradesman, Amateur: ane Heads of Families. 


NAMES. OF. CONTRIBUTO, y 

ProrEssor ATTFIELD, Ph.D., F.LC., | STEPHEN DARBY, F:C.5. T SANSOM, M.D., F.R.C.P. 

F.C.S. ` JOHN GARDNER, F.C.S. ! Pa sor SIMONDS. 
J. WORTLEY AXE. : WILLIAM , HARKNESS, F.LC., | JOHN SPILLER, F.C.S, 
LLOYD BULLOCK, F.LC., F.C.S. F.C.S., F.R.M.S. OHN STENHOUSE, LLD., F.RS. 
E. L. BARRET, B.Sc, F.LC., F.C,S. | C. W. HEATON, F.L.C., F.C.S. | Proressor TUSON, F.LC., "BCS. 
E. CANTON, F.R.C.S. EDMUND NEISON, F.LC., F.C.S. (EDITOR). 
SPENCER COBBOLD, M.D.,-F.R.S.» || Proressor PRITCHARD. o | DR. DE k4 RIJ. 





4% This Edition exceeds the last by some 6co pages, and contains a greatly increased number of receipts culled from the 
most reliable English and foreign sources; numerous Articles on Applied Chemistry, Pharmacy, Hygiène, Hunfin and Veterinary 
Medivine, &c., have been added ; many of the old Articles are extended ; and, where desirable, the text is illustrated by Woodcuts, 


To give some idea of the contents of this work, which contains between 6000 and 7000 Articles, a list of all under the letters 
of M, N, and O is subjoined :-— ' 


























Macaroni Matico Mineralisers Myronic Acid | Norium |'Orangė Chrome 
Macaroons Maturation Minim ' Myrosin | Notices _ | Orange Dyes 
Mace Mead Mint Myrospermin Novargent a | Orange Red 
Maceration | Meal Mithridate Myroxilin Novaurum Orangery 
Mackerel f Meals Mixture (93 Arts.) |.Myrrh Noyau Orcein ,. 
Madder (2 Arts.) Measles Mohair e Nuisance Orcin 
Magilp Measure Moiré Metallique . Nursing | Oreide 
Magistery | Meat (2 Arts.) Moles Nails . "| Nutmeg “ * Of Orellin 
Magnesium (18 | Meat Biscuits | Molybdate of Am- | Nankeen Nutrition, . '| Ores 
Arts.) Meat, Cold monium Nankeen Dye Nux Vomuca . Organic Bases 
Magnet -+ + |Meat Extracts (§ | Molybdenum Napit (2 Arts.) ` Organic Substances 
Mahogany Arts.) Momraughan for | Naphthalin Ormolu 
Maize ' ` ” | Meat Preserving _ Harness -| Narceia | Oak si Ormskirk Medicine 
Malagma Meconie Acid Monesia Narcotics Oat” Orpiment 
Malie Acid `~ j| Meconin ` Monesin ~ 77-0 | Narcotina” 7 Oatmeal _ ew | Otis - 
Malleability’ Medicines (2 Arts.) | Mordant (2 Arts.) | Natron "n T Obesity” ; _ | Orsellic Acid 
Malt °° Meerschaum - | Morphia (12 Arts.) | Nauseants Obstruction Orsellinic’ Acid; 
e Malt Liquors f Megrim | 'Morphiometry Navel ’ ‘Ochres | Orthoclase 
Maltin I Megrims Morsuli | Nectar | Odoraments © Orthopaedia 
Malting | Melissie Alcdhol | Mortar Negus | Odour Osier " 
Menganésë (24 Arts. i Mellago Mortification Nepenthe Officinal Osmazome >’ 
Mange - | Melting-point | Mosses : | Nervousness ' Oil (2 Arts.) {Osmium (8 Arts. ie 
Mangel Wurzel Menstroum | Moulds | Nessler’s Test 1 Oil-gas ‘Osteocolla 
Manna 42 Arts). | Mercurial Disease | Moxas Nests, Edible Oils (274 Arts.) ‘Otalgia 
Mannacroup Mercury (34 Arts, ) | Mucilage (11 Arts.) | Neuralgia d Ointment(222 Arts.) | Othyl , i 
Manures (2 Arts.) Meslin Mudarin | Neutralisation Olefiant Gas(3 Ars.) Greate, ae 
Manuscripts- - |-Metagallic Acid | Muffins Neutralising Pro- | Oleic Aci - ‘| Ovens . 
Maps -' F Metallica Mulberry. ‘ . Portions | Olein | Owner `e 5 
Maraschino | Metallo-chromes Multum New Berlin Sani- | Oleometer. ~ | Ox (2 Arts) ~ ` 
Marble etalloids . © "| Mum’ | ‘ tary Liqueur | Oleo-phospharic ‘| Oxalate - ’ 
Marbling . Metallurgy | Mumps Nickel (10 Arts.) Acid | OxalicvAcid’.”” 
Margaric Acid -Metals | Murexid Nicotine Oleo-resins Oxaluria? 
Margarin Metantimonic A@d | Muriate ightmare Oleo-saccharum Oxidation 
Marl Metheglin 7 Muride ightshade (2 Arts.) | Olibanum (2 Arts, ) -Oxide 
Marmalade (6 Arts.) | Methyl’ 9 Mourrain .| Nipples 4 Olive “Oxychloride . - 
Marmoratum Methylamine Muscular Power Nitraniline Olivine (2 Arts.) Oxycrate 
Marrow Methylated Spirit “Mushrooms Nitrate Omelet Oxygen 
e Marsh Gas . | Methylene Chloride | Mugk (2 Arts.) Nitre Onguent dela Mère | Oxygewiation 
* Marshmallow Mezerean - | Musk Seed Nitric Acid (4 ER Onion (2 Ągts4 “Oxygenised Lard 
eMartin’s Powder * | Microsmic Salt Must Nitrite Onyx - Oxyhydrogen Blow- 
ie Microscope e Mustard (3 Arts.) | Nitro Benzol Opal eS -piþe ~. * 
asses, Veterinary -| Mildew ' Mutage Nitrogen (6 Arts.) | Oolite e Oxymel (7 Arts.) 
ee (11 Arts.) - -| Miliary Fever Mutton Nitro-glycerin Ophthalmia (4. Aris, ; Oxyrrhodyne 
Massicot e | Milk (12 Arts.) * | Mycose Nitro-hydrochloric | Opiates® . Oxysaccharum 
Mastic (2 Arts.) Milk Fever Mylabris Aad Opium (9 Arts.) -Oxysulphide 
Mastication Mullet Myniein | Nitro-pryssics Opodeldoc “Oyster (5 Arts.) 
Masticatosies ‘ Mince Meat . Myristie Acid Node -~ Opoponax , ‘| Ozokerit - 
° @ Matchis (2 Arts.) Mnee Pies Myristin , Nomenclature Orange Ozone (2 Arts, 
Materia Medica “Mineral Chameleon °| Myroles - Norfolk Flyid | Oratigeade'(2 Arts.) | Ozonometer 
N.B.—A sample sheet (16 pp.) will be Sent by the Publishers on application accompanied by a a penny stamp. 
e I eee a en a Selacss 
ee” LONDON : J. & A. CHURCHILL, 311, NEw ‘BURLINGTON STREET, 
„ranted by R, Cray, Soxs, anp TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
. Mi&curran AND Cos at the Office, 29 and 30, Bedftrd Street, Covent Garden. THURSDAY, November 2, 1882. 
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s “To the sod ground 
a Of Nature trusts the mind which builds for aye.” —WoRDSWoRTH 
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~ Registered as a Newspaper at the General Post Office.] 


MEMORIAL to the LATE PROFESSOR 
3 F. M. BALFOUR. 


Subscriptions may be paid to the Treasurer, J. W. CLARK, Esq:, r, Scroope 
Terrace, Cambridge. Š 


GRAMMAR SCHOOL, 
SUTTON VALENCE, KENT. 


: “FOUNDED A.D., 1576. - 

A VACANCY in the HEAD MASTERSHIP of this School having been 
occasioned by the resignation of the Rev. J D Kincpon, M.A., who 
retires at EASTER, the Court of the Worshipful Company of Clothworkers, 
as Governors, will shortly proceed to appoint a HEAD MASTER He 
must be a Member of the Church of England, a Graduate of one of the 
Universities of the United Kingdom, duly quali 





CHESTS 


PLATE ' 







COMPLETELY 
FITTED. 


All Sizes in Stock. 
SPECIA& D 
DETAILED LIST 


FREE. 


3 ` j s e 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 


LONDON. - K 
MANUFACTORY —The Royal Plate and Cutlery Works, SHEFFIELD. 





‘CUTLERY | 


[AN Rights are Reserved. 





' THE NEW 
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This instrument has neither a spring nor chain, The motive 
power of the Barometer is obtained from seven vacuum 
chambers, 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion, the fluctuations of the 
Barometer jor a week.. ; 


PRICE £7 10s. 


JOHN BROWNING . 
63, STRAND, LONDON, W.C. 


-NEGRETTI & ZAMBRA’S 





[POCKET SPECTROSCOPE 


FOR OBSERVING THE | 


RAIN-BAND. 


A COPY OF è 
PROF. PIAZZUSMYTH'S ILLUSTRATED PAPER 
DESCRIBING THE INSTRUMENT AND ITS USE FOR FORE- è 


CASTING THE APPROACH OF RAIN, SUPPLIED WITE 


EACH SPECTROSCOPE. y 


Or Posted Free for 2- Stamps. 





8 - s 
’ PRICE LISTS OF INSTRUMENTĘ ON APPLICATION, 


. NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her MAJESTY TRE QUEREN, ka 
? HOLBORN VIADUCT. 
o Branches—45, Cornhill, and "r22, Regent Strecke 
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MICROSCOPIC OBJECTS i 
ran tae JEC LIVING SPECIMENS FOR.THE MICROSCOPE. 
Of superlative perfection, illustrating Histology and every, branch of 
© Microscopy. " THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ ~- 
Catalogues post free and gratis on appligation. š STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
j ` T. B. has last week sent to bis subscribers the Rotifer, Cephalosiphon 
NEW EDITION 1880, NOW READY . funnias, with drawing and description He has also sent out Gena 
1 ` ors auricula, Lophopus crystallinus, ‘Sfephenccere Eichoruti, Melicerta. 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N- ringens, Liyocrygius sordidis, Volvaxiglobator, Vorticella, Hydra, Amozba, 
n eva, omc, * a, 
4 Weekly Ann ji in this pl fO i T. B: 
ZOOLOGICAL SOCIETY OF LONDON. | is sopping moments will be made in this place of Organisms 
ae FIRST N ae of this Soriely fer ght Session ‘i . ° 
1882-83, will take place at the Society’s House. tr, Hanover Square, W., . i I illi - . 
on TUESDAY, the rgth of November, at half past eight o'clock p,m. Specimen Tube, One Shilling, post free 
P L. SCLATER, Secretary. Twenty-six Tebes in ae oasis, Pee Salecrsetion Shr rs. 
ROYAL AGRICULTU as SOCIETY OF | Portfolio of wings, Eight Parts, rs, each. 
5 ENGLAND. ° 
G J MINERALOGY. 
DIAGRAMS OF INSECTS INJURIOUS TO FARM CROPS. Speci eee a eavehak ei Sa et 
A SET cf SIX DIAGRAMS of Insects are now ready, and will be for- pecimens, Collections, Cabinets, Hammers, Satchels, an = 
warded on application, carriage paid, if the order is acccmpanied by stamps sary for the Study, Preservation, and Display of Specimens in Museums, Be 
‘ i orome remitanca ar follows i= . A aah E STUDENTS’ COLLECTIONS—SPECIAL. 
oY eac Pt on raper, ss. e >i i -i 
2 -+ For each Diagram n Paper, 15. ` New Lists of Collections, Cabinets, Books, S&tions of Rocks and Minerals 
For cach Se Mounted calico and Clare 8s. as for Microscope free on application of us oa 
or each Diagram similarly Mounted and Glazed, rs. ` to 
' . H. M. JENKINS, Secretary. ž JAMES R, G RE GORY, 
1% Hanover: Square; Lendon, W s Extetisive Geological Stores, : 
JUNIOR PHYSICAL SOCIETY.—A Labo- | _ 8% CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
ratory Student, an Ozford Graduate, wishes to form a small Society ý 
_ of Intelligent Students, to meet once a week for mutual assistance in MINERALOGY AND GEOLOGY. 
ı learning the Theory of Electricity, No Expenses Address J, W, te an y 
London Institution, Finsbury Circus, E C, 7 Mr HENSON has just received a most beautiful and F 
WANTED, A RE-ENGAGEMENT AS : EN 
als or arated ia Works or Laboratery.—CHEMIST, 29, Bedford U N I Q U, E S P E Cc l M E N O F 
A treet, Strand, : CLEAR APATITE. 
WANTED, by a. CHEMIST experienced in- Hammers; Chisels, and Hammer Straps `. ` 
Technical and Analytical Chemistry, a Re-engagement in Work or Š 3 
Laboratory -Address A. B., Norfolk Hcuse, Beaufort Terrace, Rich- PRIVATE LESSONS AND EVENING CLASSES 
mond Road, West Brompton. Blowpipe Cases an Apparatus, 
m Catalogues free. — * 
FOR SALE.—The Steam Yacht “ Mallard, SAMUEL HENSON ° f 
go tons, 140 I.H.P., specially fitted for Beer sea research, with steam : é 
winch and sounding and dredging gear; ‘Ihe Deck-house contains a 277, STRAND, LONDON, 
chart room and a laboratory. Below, the cabins are commedious and: i a om ite Notfolk Street. , 
comfortably faraid E present in CommissioniAppIy to Mr. J. Y. a ii i 
» Buchanan, 16, Moray Place, Ecinburgh. = 
$ NOTICE OF REMOVAL. 
ELECTRICAL AND SCIENTIFIC APPA- É Š 
” RATUS.—New Edition of our complete and comprehensive Descriptive JAMES HOW & CO., ame 
Catalogue of Electric Appliances, Instruments, and Materials, fully $ 5 ‘ 
Illustrated. 72 pages, post free, Four. Stamps. Special Terms to | ÇCZEN TIEIC INS TRUMENT- MAKERS, 
Science Teachers and Schools.—H. and E. J. DALE, Manufacturing ` 
, Electricians, 4, Little Britain, London, E, C. i 73, FARRINGDON STREBT, LONDON 
5 a ‘ 7 LANE). . g 
; DIAMONDS IN MATRIX, (LATE or 5, BRIDE ST, AND 2, FOSTER 
P: 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and. Dealer, has | HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP 
- for sale Specimens of the above ; also Cut Precious Stones in all Colours. P Rock Sections and other @bjects for the Microscope. 
. = ae -= * ai SS — A I T 
Precious Stones valued and hought LA SEMAINE FRAN AISE: a Weekly 
f ` 12 F STREET ROMO; ©. Newspaper and Review in the Frengh Language, Politics, Literature; 
N Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
TO ASTRQ NO M E RS the Railway Ree ORIGE. Tournal Fin Strand, W.C. 
er pee i ; F : Journal Français pour 
Š Inténding Purcbasei® of Telescopes shoulf'send for “ Hints on Silvered L eon Nees lds aes ‘Arts, Variétés Nout elles, 
Glass Reflecting ae ay by G. CALVER (maker of the 37-inch et Notes, Un exemplaire par la poste, 34d. en timbres poste. Abonne- 
E Ealing Reflector, &e.), an ‘Appendix, @containing important Testimonials |e nent franco la poste—un an, zgs. 2d.; six mois, 7s. 7d. Pnix 3d. 
as to their efficiency, &c.,&c. Post free Nine Stamps. chez tous les Kbrairies et aux gares des ch emins de fer Qa s’abonne 
é aux bureaux, 37, Southampton Street, Strand, Londres, bs ea Š 
j ee aa a ee 5 I &.—*'Ta Semaine Fran- 
G. CALVER, ERAS, LA S E FRANCAISE 
` . . HILL HOUSE, çaise” has been brought out in London for the benefit d those English 
i e WIDFORD, readers who may wish to study coptemporary French from all points of 
Č 5 -a> * CHELMSFORD. view, instead of confining their Ai ding to oge particular Gallic print. 
i i paa A . ' 
{ e N.B.—Second hand Reflectors and Refrađtors frequently for Sale, L A SEMAINE. FRAN ç MoE The numbers before 
' ` things... . . It wll be far better for most than any 
. a MICRO-PETR OL OGY: ane of ae aa E ihe in Paris itself we are muet lensed 
Al ies of Rock Sections, comprising Anamesite, Aplite, Basalt, with the character of it, and believe it will be highly valued in all those 
Diabase. Duarite, Dolertte, Elvans, Garo Gneiss, “Granite, Granule, many households where French is cultivated. The printing is very we 
Lava, Lipante, Napoleonite, *Nephelenite, Obudian, Perthite, - Piknite, done.” =-Queen. - wor d 
Pitchstong, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlige, Syenite, e TERMS oF SUBSCRIPTION !— s. A 
v Tachylite, Trachyte, &t., ra fd and 2s. e Sections of Sedimentary Three Months .. ae ae as: ie we = 3 
e Pe showing Foraminifeea, Sponge Structure, Corals, Shells, Kanthidiæ, Six ike w ave ae aes eas Perl ~ 7 7 
C, ý 
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Sale, by Aucsión. 


British Lepidoptera, Cabinets, Birds in Qases, &c 


MR. J. Č. STEVENS will Sell by Auction, 


at lus Great Rooms. 38, King Street, Covent Garden, on FRIDAY, 
November 10, at half-past Armed precisely, the fine Collection of 





BRITISHeLEPIDOPTERA}formed by Mr. WM. PREST, of York, 
containing many good Varietits, Local Rorms, and Rare Species—in- 
cluding the new Tortrix Safgufyana, taken and-bred by himself and 
the new Scoparia Conspicualis, taken by Mr. Prest near York this year, 
with additions also from the Cabinets of the late Mr WM. TALBOT, 
of Wakefield, and Dy. J S WESLEY, late of Wetherby , also several 
other small Collectians of British and Mxotic Lepidoptera—Mahogany 
and other Cebinets—Birds in Cases—Heads and 
Specimens of Natural History. 

On view after 2 o'clock the Day tho nd Morning of Sale, and 

. Catalogues hag. © 


THE QUARTERLY *REVIEW, No. 308, 
e> a Is Published THIS DAY. 


CONTENTS. 
L--HENRY ERSKINE AND HIS TIMES. 
IL--THE SPEAKER'S COMMENTARY AND CANON COOK. 
Ill -GREEK SCULPTURE 
IV—VAUBAN AND MODERN SIEGES. 
V.— TH E NEW RELIGION OF NATURE. 
VI.—FISH SUPPLY OF LONDON. 
VII -OXFORD UNDER THE PURITANS 
VIIL-—TEN YEARS OF ITALIAN PROGRESS. 
IX.—-DR_ PUSEY AND THE CHURCH 
X.~—JUSTIFICATION QF LORD BEACONSFIELD’S POLICY. 


JOHN MURRAY, Albemarle Street, 


MACMILLAN’S MAGAZINE, 
No. 277, FOR NOVEMBER, Price rs. 


CONTENTS. 


re—"' The Wizatd’s Son’ By Mrs Oliphant Chapters I.—III, 
2.— An Indian Festival.” By Alma Strette . 

3— The Pedigree of Wheat.” By Grant Allen, _ 

4.— Shooting the Falls ” By M. K. 

5.—‘* The Poem of Pentaur.’” By Margaret L. Woods. 

6.— Home Rule under the Reman Empire.” By G. T. Stokes. 

7 —‘'Heinnch Heme’ A Plea” By Mrs. Magnus, 

8" ‘Qn History Again.’ An Address delivered before the Historical 
% ociety of Birmingham.’” By Professor J. R. Seeley. 


7 MACMILLAN & CO., LONDON, 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C, G. BARRETT, J. W. DovGras, R, McLacuian, F.R.S., 
* E.C. Ryg, E.Z.S., E. Saunpers, F L.S , and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles, x 

Subscription—-Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year, 

Vols, I. to, VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at tee increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each, 

London: JOHN VAN WOORST, x, Paternoster Row. eè 

N.B.—Céinmunications, &c., should be sent to the Editors at the above 
address, 


s. G. TISLEY & Co, 
OPTICIANS, 
172,, BROMPTON ROAD, SW. 


(Close to South Kensingfon Museum.) 


THE PHONEIDOSCOPE 


a 
An Instrument for Observing the poe ep fod of Liquid Films under the 
action of Scggf®us Vibrations, 

Being a visible demonstration of the Vibratory and Molecular Mouon of a 

` Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, ros. 6d, 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.! 
TELEPHONIC ELECTRICITY. All Materials supplied for 

ý Experimental Purposes. ° 

Price Lists of Electrical and Acoustic A Dpargtus, with 

Descriptions of the Harmonograph. Post Free, 2d. 


orns—and other 
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THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


_ Third Series. Edited by J, E. HARTING, F.L S., F.Z.S , Member of the 


British Ornithologists’ Union ; contains— 

Original Articles by well known naturalists in every branch of roology; 
habits of animal® arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquana; British reptiles; British land and fresh- 
waser mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest zo those who delight in natural history. 
Reports of the Linnean, Zoological,'and Entomological Sociends. Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in vanous branches of zoology- 
There are occasional woodcuts 

JOHN VAN VOORST, 1. Paternoster Row 


On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by Jamas Brirren, F.L S., British Museum. 
Conrents —Original Artiles by leading Botanists Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News.— 
Proceedings of Societies. 
Prce xs, 34 Subsenption for One Year, payable in advance, x25. 
London: WEST, NEWMAN, & CO, 54, Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultura Joumal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested ın ehe management of landed property throughout Scotland 
and the Northern Counttes of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 3 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
{n the country, and 1s invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of riculture, 
and all the principal Agricultural Associations throughout Great Britain and 


ror Advertisers addressing themselves to Farmers a better medium does 
not exist. 
Price 3d. By post 31a, Annual Subseription, payable in advance, x4. 
Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, EE 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Review oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 








RECORD. R 


E The Organ of the Country Brewers, 
“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests. 
Subscription, 16s, 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 
Offices—-s, Bond Court, Walbrook, London. E.C. 
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PRLECTRICITE ` 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustréé, spéciale, seul joyrnal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, 


- Rédacteur en'chef: W. de YONVIELLE, 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
_ Agency for England anè Colonies— 
LE FEYRE AND CO, ENGINEERS, 


26, Bunce Row, CANNON STREET, LONDON. . 


Specimen Copy sent post free. 





THIS 
MEDICINE 


Js a Certain Cure for all Disorderg af the LIVER, STOMACH 
AND BOWELS. A Great PURIFZER of the BLOOD; a 





Drawings and | Powerful Invigorator of the System, in cases of WEAKNESS 


eAND DEBISITY, and is unequailed in Female Complaints, 
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‘INJURIOUS INSECTS. 


. WORKS BY E. A. ORMEROD, F.M S., &e., 
Consulting Entomologist to thg Roy Agricultural Soc., Special Lecturer 
at the Roy. Agric. Coll. Cirencester, &c. 


MANUAL OF INJURIOUS INSECTS,vith Remedies 
and Means of Prevention for their Attacks on Food Crops, Forest Trees, 
and Fruit, Very Fully Illustrated, 370 Pages. 3s. post free. © 

“Such a mass of information on Economic Entomology as this has never 
before been at the command of the English public .  . It deals with a 
subject of n&tional importance."—Live-Stock Yournal + 

* Will remain a standard work.”— Westminster Review. 

LECTURE ON INJURIOUS INSECTS. Iustrated. 
24 pages 6d post free. ¥ t 

LECTURE ON THE TURNIP FLY, with Preyention 

and Remedy. Illustrated 24 Pages. 6d post free 
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Nearly peady, small folio, price Mark 26. 


THIERISCHE ORGANISMEN . DER 


BRUNNENWÄSSER von PRAG. Untersuchiingen. Von Franz 
Vejdovsky in Fr. With 8 Plates, - 0% 


? Prague: FRANZ RZIWNATZ, and all Booksellags. + 





Just published, remo, 2s Jcloth (postage 2d.). 


RUDIMENTARY ASTRONOMY. By the 
Late Rev ROBERT MAIN, MA, F.R S., formerly Radcliffe Ob- 
server at Oxford. Third Edition, revised and corrected to the present 
time." By WituiamM luynne Lysn, BA, F R.A.S. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E C- 





16s perAnn, 20s Post Free. © 














~ LECTURE ON EFFECTS OF WEATHER,.ON DER NATLURFORSCHER. 
NSECTS 24 Pages. 6d. post free. y ] Wochenbl: p Werbreitung der Fortschrittedn den 
REPORTS OF OBSERVATIONS ON INJURIOUS Ee Nmocracnchalien, 
Pcie pee ini a p879. 1880, 1% each; 1881, 28. 6d post free Herausgegeben BonpDr. WILHELM -SKLAREK. E 
TURNIP FLY REPORT. Ilustrated, Price 6¢ For A Weekly Periodical devoted to Natural Science. s52 Nos., r6s. Speci- 
Distribution (ordered direct), 12°copies, 4s , 100 copies, 255. £ kaen Numbers may be bad through any Foreign Bookseller, t882 wall cotn: 
W. bWAN SONNENSCHEIN & CO., Paternoster Row: | Berlin : DÜMMLERS, 77, Charlottenstrasse; S.W., and all Booksellers 
Demy 8vo, cloth. Price E 62, On jhe rst of every ee, ST 
i © 7 
NATURE AND : THE ENTO i 
, a THOUGHT AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
An INTRODUCTION to a NATURAL PHILOSOPHY. Edited by Jonn T. CARRINGTON, 
By ST. GEORGE MIVART. 7 With the Assistance of 
London: KEGAN PAUL, TRENCH & CO, 1, Paternoster Square. FarpeRick Bong. E2 S. | a AE Wark MDR 
s Now R R F. Bucaanaw war, M.D. : ’ - 
ow Ready, p 8vo, price 1s, eee Contains Aricles by Vel'kngwa Entomulogistè on a pran zhes of the 
Sci + on Insects injurious or beneficial to Farm ordGarden; Notes on 
THE ELECTRIC LIGHT PROPERLY Habits, + She-Histories occurrence of Rarities, &c. ; there aie Monthly 
; EXPLAINED. Lists of Duplicates and Desiderata. S ioei a 
N oopcyt ILLUSTRATIONS, to the printing of which especia. 
. By A. BROMLEY HOLMES, wieantion is given, and occasional LITHOGRÅPHRD and CHROMO-LITHO- 
_ Assoc, M, Inst. CE. : GRAPHED PLATES. - A j . k 
' With Thirty-two IHustrations. ; SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
This work is first cf all a Popular Handbook, giving the general reader, = 4 
“who has httle or no previous io owledka of Electrical Sience an explanation THE TURKIS H DE BT. 
in plain language of the means used for producing the Electric Light s 
d ut it is Aiso intended as a Practical Guide o afford those who think of REPORT 
adopting this mode cf illumination sufficient information to enable them to o 
form an opinion as to the most suitable method for their purpose ON THE ec ahaha S E poe CEDED REVENUES IN 
‘London: BEMROSE & SONS, 23, Old Bailey; and Derby. y k s- -> 
‘ =- i eE ; By EDGAR VINCENT, : 
R. FRIEDLANDER & SOHN, Member of the Council of Administauoi to the Oroa Public Debt. 
a - ji a -e - 
BERLIN N,W., CARLSTRASSE 11. ~ MACMILLAN AND CO., LONDON. 7 


+ Natural History and Natural Science Boaksellers, established since 1827, 
e _ Largest stock of the whole Literature of Natural History and the $ 


: Exact Sciences K 
Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6d. each —Just published’ Part. XX. Geology, in 2 parts 
x. Geology of Europe. 2 Geology of America, Asia, Africa, Australia. 
Volcanoes and Earthquakes. Together 92 pages. 


FLUIDS. 
EXPERIMENTAL RESEARCHES BY W. F. STANLEY, 
566 pages, Double crown Buo, 227 Mlustrations, price 15s, 





~ “Thoughtful and philosophical work "—< then~um, April 1 
, __ “These researches show an amount of labous andeaccurate observation ”— 
Lancet, April 22. ° . 
“ Research of extreme difficulty treated with great skill and acumen.’’— 
Kuowledge, April 21. R 
“Opens out a large ampunt of Theorf*in theeprinciples of the Science of 
Hydrodynamics and Acoustics.”"—Marine Engineer, Fune 2. 


London: E. & F. N. SPON® 16, Charing Cross; 
New York: 44. Murray Street. 





Price Sixpence. 


*THE LIGHTNING ROD. Oh “THE 

NECESSITY F@R A REGULAR INSPECGION OF LIGHT- 

e NING CONDUCTORS” Being Abstract of Papers read before the 

British Association, 1878-80, by RICHARD ANDERSON, FCS, 

F.G.S., Author.of ** Lightning Conductors; their History, Nature, and 
Mode of Application.”” 

“Mr Richard Anderson’s paper on lightning cpnductors was well timed, 
and we trust it will hefp to dispel the gross and often fatal ignorance which 
everywhere exists on this subject. It is appalling to think that upwards of 
ope-half of the public buildings im the kingdom are without conductors, and 
the fatal delusion seems to be universal that a. conductor once put yp requires 
no more atfentton, the fact bejng that it needs looking to at least once a 

, year, and renewal at regular igt P—The Times, August 23, 1878. 


London: GRATTAN MARSHALL & COD., Paternoster Row. E.C. 
SANDERSON & CO , Electrical Engineers, 


Leadenhall House, ror, Leadenhall Street, E €. « 





S 6 ie TaN ie N, :‘ . 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. |. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE., 
Demy Bvo, 480 pp., Hiustrated with 1,600 Woodeuts. 


” Most Complete and Cheapes? List of Apparatus. - 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
. LONDON, W.C. 





MINERALS AND PRECIOUS STONES. 


Mr., BRYCE,WRIGHT begs ‘to call attention to his 


extensive and valuable collection of y 
. 


MINERALS AND PRECIOUS STONES, 


rom which, single specimens Er at all times be selected at ` 
moderate prices. à 

Boxes sent on approval to any part of the world. - R 

Gems and Precions Stones can be purchased either mounted 
or unmouated. 


T BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones, - 
204, REGENT STREET, LONDON, W. 
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© SENEESE 
« 
DIARY OF SOCIETIES. ‘LIGHTNING CONDUCTORS, 
. ‘iy g 
i LONDON Experience, accumulated since the tiņe of Benjamin Franklin, proves 
à è - | conclusively that a Conductor made of Copper of adequate size is the best 
~ . THURSDAY, NOVEMBER 9. of all appliances for the protection of every description of building from the 
MATHEMATICAL SOCIETY, at 8,--President’s Address, “ On In- ant Circum- © destructive effects of hghtning. ` 


certain Differential Resolvents§Sir J Cockle, F R S.—On Compound FAT ENA 4a TE Z CoS 


Determinants R. F Scott, -Note on Quartic Curvesin Space: 
Dr. Spottiswoode, P.R.S —Noté on Derivajon of Elliptic Function For- PATENT ` m 
mala from Confocal Conies: J, Griffiths. 


SonmiY or esate ENGEREN, at 8.—The Munich Electrical Exhi- COPPER LIGHTNING CONDUCTOR, 


. SATURDAY, NOVĘMBER 11. E As applied to all kinds of Buldings'and Shipping in all arts of the world 
Puysicat Socer% at 3 —Three Historical Notes on Physics: Prof §, p, | Withunvarying success; is the most Trustworthy, most Effective, and also 


m A : the Cheapest Conductor ever offered to the Public. 
‘Thompson.—Conservation of Energy and the Theory of Central Forces: It is simple in its application, no Insulators being required, and it costs 


scribed Polyhedra’’: Prof. ae kc the Explicit Integration of 


W- R. Browne —On Optical Gratings ®Pagf. Rowland. only ONE SHILLING per Foot for the standard size, which ensures safety 
* SUNDAY, Novenfisft 12, in any storm, f 
Es Sunpay Lecrure Socmry, at ~The : W. Lant Carpenter. R. S. NEWALL & CO $ 
e x ? 
MONDAY, NOVEMBER 13. STRAN A 
Revar GEOGQAPHICAL Socisry, at &30.—Journey through Yunnan from Tan D, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
China to Burma: A. R Colquhoun. 68, ANDERSTON QUAY, GLASGOW. 
CAMBRIDGE PHILOSOPHICAL Sociery, at 3 ~The Structure of the Spleen: 
Mr. Langley and Mr. Evans ~The Continuity of the Protoplasm in the MANUFACTORY—GATESHHAD-ON-TYNE, 


Motile Organs of Leaves: Mr. Gardjner. å 


© TUESDAY, Novanner 14. r Ui 
ZooLoGIcaL Sociery, at 8.30.~-Report on the Additions to the Society’s oe 


Menagene: The §eccretary.—Supplementary Notes on the Anatomy of 
the Chinese Water-Deer (Hydropotes inermas): W. A. Forbes —Notes on 


the Habits of the Aye-Aye of Madagascar in its Native State: Rev. L. V Y 7 7 
Baron —On Be Natural Postion of che Family Dipodide : G. E. Dobson, DA S DIAMON D CEMENT, 

Puorocrapnic Sociery, at 8. 

RovaL Horticuirurar SocisMy, at 1.—Scientifie Committee. SECURELY AND NEATLY MENDS 

WEDNESDAY, NOVEMBER 15. 

GEOLOGICAL SOCIETY, at 8e- The Drift-beds of the North-west of England - 
and North Wales Part g Their Nature, Stratigraphy, and Distribution : 
T. Mellard Reade, C-E.*%-On the Evidence of Glacial Action ın South 
Brecknockshire and East Glamorganshire: T. W. E. David. Commun- 
cated by Piof. J. Prestwich, PLR S. i 

MrTEOROLoGICAL Socrery, at7.Or Certain Types of British Weather : 
Hon Ralph Abercromby —On the use of Kites for Meteorological Obser- j~ 
vation’ Prof. E Douglas Archibald, M A —The Meteorology of Mozuf- 
ferpore, Tirhoot, 1881: Charles N Pearson, 

Society OF ARTS, at 8 President's Opemng Address; Dr. C, W Siemens, 





CABINET WORK, 


AND 


FANCY ARTICLES. 


Of all Chemists in rs. Bottles. 


See the name "E, DAVY,” the Original In 
ventor, 15 on the Label, and also that of 


CIPO OMNES NOVEMBER. 36 BARCLAY & SONS, 95, Farringdon Street, London, 
RoYaAL SOCIETY, at 4.30. ‘ ithe 
LINNEAN@OCIETY, at 8.--Flora of Madagascar: J. G. Baker.—Cerebral 
Homologtes in Venerater and Inyertebrates > Prof: Oe sora E RY S GOLD MEDAL, 
rom Ecuador and New Granada’ Dr, Maxwe asters.x—On Finsch’s 
zmt Pigeon, a E P. Ramsay.-Mollusca of Challenger Expedition, PARIS EXHIDITION. Pasa 
: Kev RBoog Wamson. g d 
CHemicaL Socrery, at 8.—Ballot for the Election of Fellows.—Contribu- Or O A Cocoa only, with the super- 
tions to the Chemistry of Tartaric and Citric Acids: The late B, J. fuous oil extracted. 
Grosjean —Contnbutions from the Jodrell Laboratory, Kew, (1) Consti:. | ‘ If,properly prepared, there is no nicer ° 
tution of Lignin and ‘Bastase: C, F. Cross and E. J. Bevan. (2) Contri- or more Whe lesome preparation of 
butions to the Chemistry & Plant Fibre: C. F. Cross, E. J. Bevan, and cocoa,” =- Food, Water, and Air, 
e S S Webster (3) Action of Nitric Acid on Cellulose. C. F. Cross and edited by Dr, Hassall, 


A a O ao tution of some Bromine Derivatives of J. S. FRY & SONS, Bristol and London. 














HARVEY AND: PEAK, 
$ e SUCCESSORS TO W. LADD & CO., 
SCIENTIBIC INSTRUMENT MANUFACTURERS 
° (By Appointment to the Royal Institution of Great Britain), 
BEAK STREET, REGENT STREET, LONDON, We. 


READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR. BRUDNELL CARTER. 

POCKET SPECTROSCOPE FOR RAIN BANDS, &c e ~ A PORONIN 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION ®SUITABLE FOR LECTURES AND CLASS INSTR D 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMQTICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 











° EP E. BECKER ‘-@& CO. ` . 


34, MAIDEN LANE, COVENT GARDEN, LONDON,’ W.C. . 


P ai IMPORTERS AND MANUFACTURERS OF ALL KINDS of 
CHEMICAL, PHYSICAL, AND ELECTRICAL x APPARATUS, , 
CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &c. 


Price ListsePost Free on Application. . ¥ 


_ ACOUSTIC APPARATUS. `° l 


We have pleasure to announce that amew Price List of the above is now ready, and will be sent post free on application. 
$ e 


CHINA, GLASS, ' 


o 


„a Xiv, B a NATURE _ . ite. ee [eu 1882 


Messrs. MACMILLAN. & CO.’S . NEW" BOOKS. 
© -A TEXT-BOQK::OF GEOLOGY. * 


: By ARCHIBALD. GEIKIE, F.R.S) ©? ele 


Director-General of the Geological Surveys of the United Kingdom. With numerous Illustrations. Medium 8vo.' | 28s. K 


ma 





“ The Text-Book, in our estimation, contains’a more complete account af the science of Geotogy, i in its 


latest developments, than is to be found in any similar English work. '. In a clegr, straightforward, ‘and 
methodical manner he brings out the principles of his science, traces them ‘thr. gh all their ramifications, and 
marshals all his facts and deductions.~ This is as it shouid be... -P ding features of the work are * 
clearness, caution, and exhaustiveness. "_The Times. ty -a 


- “By this comprehensive arrangement every brahch of peoinaga is brought under the attention of the 
reader, and is- discussed with sufficient fulness for all ordinary purposes. In fact the student who can master ` 
so elaborate. a treatise may -look with calmness .and confidence in the face òf the'most severe examiner. 
Further the book contains numerou® references to-original sources, thugrendering itẹ valuable work of reference 

_ on all matters geological. ... It is*pleasant to find that Prof-Geikie presents to his students the broadest possible . 
view of the science, based upon illustrations not confined to the land we -live in, but extending to’all lands 
where the foot of the geologist may be traced. . It will certainly step at once into the foremost. rank 
among our standard text-books.”—The Atheneum. | 


“Two or three general peculiarities mark off the work at once from any of its predecessors... Git the first 
place it is not a text-book of mainly British- geology, but- of geology, as a whole. . . Obviously itis quite 
impossible within the limits of a short review, to.do a work at once'so full and so varied, far Ress to attempt 
the slightest criticism of detail, but it will be clear to our readers from this brief analysis” ‘that Dr, Geikie’s 
text-book must remain for some time to come the great ‘digest ' of general geological authority. and iea oping 
for me entire English-speaking world.”’—S% James’s Gazette, 


BY THE SAME AUTHOR, 


GEOLOGICAL SKETCHES ; AT. HOME AND ABROAD. “With 


Illustrations. Demy 8vo, Ios. 6d, 


“Mr. Geikie’s ‘Sketches’ show that he is ore of the’ most eloquent and attractive scientific writers of :the day.% He is, 
indeed, often more than eloquent ; few hnow as well how to mingle the story of the rocks with the pathos of, minds life, . or, fill-i in 
7s ı the features : and colours of a landscape with the delicate touch off a trué artist.” —The Times. ee et J b 
(ap >; : 


- PROFESSOR CLERK. MAXWELL, A LIFE OF. With aaa 


from his Correspondence and Occasional Writings, and a Sketch of his Contributions to Science. BẹLEWIS CAMPBELL, _ 

‘M.A., LL.D., Professor of Greek in the University of St. Andrews, and Professor WILLIAM GARNETT, M.A., late Fellow ` 

and Lecturer of St. John’s College, Cambridge, &c. With Three Portraits engraved on Steel, Coloured Plates, Illustrations, 

&e. 8vo. 185 

‘To those who knew him, especially those who had the rare privilege of counting him friend, the mention of_the name of 
Clerk Maxwell will induce a strange mixture of feeling and tenderness at the memory of a love of rare unselfishness, and a devout 
faith whose serenity no science could ruffle ; admiration for an intellect of such scope and elasticity, that it could with, equal ease 
throw offa song of grotesque humour, or give mathematical expression to the most complicated physical Problem; reverence for 
a genius that seemed actually to see the ultra-microscopic w orkings of the ultimate molecules of matter. . . . Those who desire to 
make the acquaintance of one.of the rarest and most original spirits of our time will read this biography. ” The Timese 


- SPINOZA ::A Study. ‘By Rev. Dr. Janus Martineav. -With a Portrait 


Photographed fiom the Original Painting in the Wolfenbuettel Library. Crown 8vo. 6s, 

“A very faithfuPand pleasant acco@t of the philosopher's life, in some respects fuller than any that has been yet published i in 
England, . It embodies everything that is to be known, and the’ story—a somewhat meagre one uafortunately—could not be 
better told.”"—-Pall Mall Gazette. g 


A LITTLE PILGRIM : in the Dassen, Crown 8vo. 2s. 6d. : 


Now Ready, Third Edition. Fcap. 8vo. è 4s. ôd, Ta 


‘ELECTRICITY AND MAGNETISM, ELEMENTARY LESSQN S IN. 


By SILVANUS P. THOMPSON, B.A., DSc., F.R. A.S., Professor of Experimental Phy3%s» in University College, Bristol. | 
° With numerous Illustrations. Third Edition, Fcap. 8vo. 4s. 6d. 
. The book eee illustrated, and is, we doubt not, destined to take a permanent ae among scientific text-books,’— 
Educational Times, 


~“. ARITHMETIC OF ELEĊTRIC LIGHTING. By R.E. Day, M.A., 


Evening Lecturer in Experimental Pe at King? College, ‘London. Est Bvo. 25. 


+ 


a ap T a x Were met em eg - 








i e ~~, MACMILLAN AND CO., BEDFORD STREET, ÜRDON, W.C. 


- 
e 


Nov. 9, 1882] @ 
































a 


sarge Fax 

















= ae 
= Pty 


Mim 
ct i 








’ 


NATURE, 


-XV 








FLETCHER S 

e- j “PATENT ° 

ASBESTOS GAS-FIRES 
AND ‘STOVES. | 


` These give dustantly a bright hot fire. 
The waste heat, instead of being thrown 





is utilized in Fletcher's Patent Air-warming 
Arrangement, reducing the cost of gas-fires 
to less “than one-third that of the best 
gas-fires known up to’ the present time. 





Illustrated List of Gas-fires and Stoves, 
~; Dog Grate, Drying Room Stoves, &c., 
post free. 


. Illustrated List of Domestic Cooking and 
Labour-saving Apparatus, Price zd, post 
free. 


_IMustrated List of Gas and Petroleum 
Furnaces and Laboratory Apparatus, Price 
2d., post free. 


2 ed 


-"" THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 








By SIR GARNET J. WOLSELEY, 


FOR FIEL 


‘SOLDIER'S POCKETBOOK ` 





G.CB, GOMG, &e. 


SERVICE. = 


By’ Lieut.-General SIR GARNET J. WOLSELEY, 6.C.B., £.C.M.G, 
Fourth Edition, Enlarged and Revised. 16mo, roen, 5s. - 


‘*Many of its pages are replete with interest even to those 
who are not directly connected with thg military profession. ... 
In almost eveyy chapter of the book the solicitude of the General 
for the soldiers under his command is so prominently manifest 
that ıt would be to the adv&ntewe of the service if'a copy were 
placed’in tne hands of every ae ae ` 


“Messrs. MACMILLAN & Co, have opportunely issuéd a fourth 
edition, revised and enlarged, of Fhe Soldiers Pocket-Boot for 
Field Service, by Sir Garnet J. Wolseley. . . . A close study of 

«this book will probably throw much light upon the evepts now 
«passing in Egypt.” —<Academy. 


“A valuable Handbook issued at an opportung time.”— 
The Spectator. ` 
° 








MACMILLAN & CO., LONDON, W.C. 


“Such modifications would remove the sole cause of com- 
plaint against the Pocket-Book, and leave it the most’useful and 
complete vade 


knowledge, he volume is brimful of facts; of details of 


every branch of a $oldier’s business, including’ such varied items » 


as equipment, supply, manceuvres, encampments, embankments, 


attack, defence, the construction of bridges, the ‘care of the” 


wounded, and the cooking of meals. But it is something more 
than a technical profetsional manual. There are points about 
‘The Soldier's Pocket-Book,’ which makes it pleasant and 


,interesting reading to the public at latge.”—Pall Mall Gazette, e - 


. The Subjects already treated are wonderfully varions. The 


soldier Will find information upon Almost everything—how to . 


make a plum pudding or a bridge, to mend a railway engine, or 
pack a kit-bag.”—~ The Atheneum. 2 


ecum, and an almost perfect epitome of military , 


away up the chimney in the usual manner, ` 


° ` 
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‘SOCIETY FOR PROMOTING, 


CHRISTIAN KNOWLEDGE. 





HEROES OF SCIENCE. : 


The ss of this Series of Books is to teach Science by Biographies of Men eminent in their own 


| ney of Science whose j 


several labours have, in the progress of time, advanced it to its present lesel 


BOTANISTS, ZOOLOGISTS, and GEOLOGISTS. By. Prof. P. Martin Eero F.R.S. 


Crown 8vo, cloth boards, 4s. 


i OTHERS To FoLLow. a we ` 


yA” . + 5 j -x 


S : EARLY mes 


[This set of books will embrace Monographs on Celtic Britain, Roman 
5 Britain, Scandinavian Britain, | and Norman Britain.) 


ANGLO-SAXON BRITAIN. ‘By GRANT ALLEN, Esq., 





B.A. Fcap, 8vo, cloth boards, 2s 6d 
“This little volume is a model of a condensation.” mn Echo, 
“ Is one of a series worth poss¢ssion..’—Darly Telegraph yo 
‘CELTIC BRITAIN: By Professor Rus. With Two 


el 


k Printed by R. Cray, Song, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, 1n the Ci 
Mattniian AND Co., at the Office, “29 “and 30) Bedfoyl Street, Covent Garden. THURSDAY, 


Maps. Bea: Bvo, cloth boards, 3s. 
FER <a Ready shortly, 


ROMAN. BRITAIN, By Tp enay SCARTH. ` With: 
Map. Fcap. "8v0; cloth boards, 2s 6d. - 


EARLY CHRONICLERS OF EUROPE. 


ENGLAND. By JAMES ‘GATRDNER,” Author. of “The 
` Life and Reign of Richard IIX., &e Crown 8vo, cloth boards, 4° 

“The book is well and thorough] done, and makes a very yalushie addi- 
tion to the stock of historical manuals.” —A theneum, . 


FRANCE. By .GUSTAVE MASSON, B.A, Univ. Gallic., 
Assistant Mamer and Librarian of Harrow School, &c. Crown 8vo, 

c 0: 
Full of eee. interesting end evaluable matter ”— Guardian. 


in preparation. -7 $ 


ITALY. “By Count UGO-BALZANI. 3 


GUESSES at PURPOSE i in NATURE, with ESPECIAL 
RENCE to ANTS. By W. POWERI JAMES, M.A. 
bar hie cloth ek: Le 


r 


CHIEF ANCIENT PHILOSOPHIES. 


E [This series ZS books will deal with the Chief Systems of Ancient "Thought, 
not merely as matters of History, but as having a bearing on Modern 
Speculation J , 


EPICUREANISM. ` By Professor WALLACE, Fcap. 8vo, 
satteen cloth boards, 2s, 
This httle volume appears to us an | pounce model handbook.’’-—-Pad? 
Mail Gazette 


STOICISM, By the Rev. W. W., CAPES, M.A., Fellow 
of Hertford College. -Feap. 8vo, satteen cloth boards; 2s. 6a 

ro" We may permit ourselves to pojnt to the clearness and style of arrange- 

ment which eer: both these Jitie treatises.’ to Ti ames.” 


ee ț 
FREAKS ‘AND. MARVELS OF. PLANT LIFE; ‘or 
Curiosities of Vegetation. By M. C. Cooke, M.A., D. 


numerous:Illustrations. Post 8vo; cloth boards, 6s. 


“ Many other new or generally unknown faci about curious plants are - 


scattered up ahd down through the book, which ‘makes, accordingly, very 
pleasant reading.” —Sz. ‘Fajnes’s Gazette. @ . 


CHINA. By Professor ROBERT K. DOÙGLAS, of the 
British Museum. With Map and eight full-page Illustrations on toned 
per, and several Vignettes, Post 8vo, cloth. boards, 5s. 
a Bue of of the best bo8ks on China that has appeared fot some years.” — 
* Morning Post. Ą 


“A esnasenimbiassti, and remarkably readable acfbunt of China, com- - 


piled for the benefit of readers of every degree bed o Saturday Review, 


RUSSIA, PAST and PRESENT, Adapted from the 
€ Lankenau and Qelni By Mrs. Cursrer. With Map 
ani, nd, three full-page Woodcuts, and Vignettes Post 8vo, cloth pee 


ae it Supplies 2 want that has long been felt, and supplies that want most 
satisfactonly. .°.. Mrs Chester given to the world a most interesting / 


-and valuable book of reference, and she may be congratulated on ler perfect 


mastery of her subject, ‘and the w and ariy vih which she has treated , 
st. RE i . 


* stomach or his purse#’—Church 


MANUALS °OF HEALTH. : 


FOOD, By ALBERT J. BERNAYS; 'Esq., F.S., &c. * 
Fcap. 8vo, limp cloth, zs. 
A Nothing., could be better than Dr Berniys’ little work ; and we cordially 
recommend it to every one who' Ti it rey to consider either his, 


HEALTH AND OCCUPATION. By BENJAMIN WARD 
Ricuarpson, Esq., ER S., MD, &e. Fcap. 8vo, limp cloth, rs 
“The Manualsof Health published. by the Society P for Promoting Christian 
Knowledge should be in the possession of every fainily that is nót utterly 
careless of its own safety and welfare.”"-—JWiistrated eden News 


ON. PERSONAL CARE OF HEALTH. By, the- late 
E A. Parkes; MD, F.R.S. Feap. 8vo, limp cloth, rs. 

“The Society for Promoting Christian Knowledge has panne a very" 
great benefit, principally on the poor and on those who hawe much intercourse 
with the poor, but incidentally on persons in all ranks, by the publication of 
this little manual on personal care of health.""—P@¢iZ Mall Gazette. 


` WATER, AIR, AND DISINFECTANTS. By W.-NoEL`. 


HARTLEY, F: RS. C.S., &c. Fcap. 8vo; limp cloth, rs. 
“The present ech hon the penof Mr. Hartley, is well fitted to become 
at recognised authority, friend, and companion in every home in England ”— 
cho ` 


THE HABITATION IN RELATION TO HEALTH. 
# F S. Frangois Caaumont, MD., F.R, S., Professor of Military 
Piene in the Army Medical School Netley.’ Heap. 8vo, limp cloth, rs. 
“One of those excellent practical health manuals which should be studied 
and acted on by every householder.’ Graph hic. Pooh 5 A 


' MANUALS. OF ELEMENTARY 
- SCIENCE. ° 
ae 8vo, limp cloth, xs. each St 
ELECTRICITY. Professor FLEEMING JENKIN, , 


F.R.S. With numerous abies 
“In this manual of elementary science young*students will find the: laws 
wet i govern electricity and magnetism very clearly explained,” "Daily . 
ronie. 


+ 


- ASTRONOMY. "BYW. H. M. CHRISTIE, M.A., F.R.A. Sy. 


Astronomer-Royal, Greenwich. 
“As a pocket manual for an ardent tyro in astronomy, will be found most” 


useful” -Athenes — . 
‘BOTANY. .By Professor BENTLEY, of King’s. Collége, 


London. 


CHEMISTRY. By ALBERT J. BERNays, Ph.D, FCS. i 


rofessor of Chemistry at St. Thomas’s Hospital... - 
| Dr. Bernays has’ evidently striven to produce a booke-whith should be 
easily understood by the youngest student o! chemical sciènca, "Atheneum 


CRYSTALLOGRAPHY. By-HENRÝ PALIN, GURNEY, 
M.A., Fellow of Clare College, _Cambridge. With, numerdtis. iiss. 
trations. 
“This excellent little manal satisfies a Jong-felt want "= Nature. 


| FEOLOGY.- By T. G. BoNNEY,.M.A., F. G.S., St. John’s 


e College, Cambridge. 
MATTER. LAND MOTION. „By: ‘the late 7 7. CERE 


M.A., &c. 

“Wen may r biy say that there i is no one now living ‘who would not feel 

his conceptions of “physical Science at once enlarged, and eendered more 
definite, by the perusal of it.” —Nature, June rath, 1877 


PHYSIOLOGY, By FLE GOs CLARK, F.R.S. Surgeon 


of St Thomas’s Hospital. -(Or, with coloured luStratéons, 15.'6d.). ~ 
“Would be a capital class mani Literary Churchman. 


uah. 
THE SPECTROSÇOPH AND PTS WORK. By R. A. 
CTOR, Esq. With Colourgd Diagrams of the Spectra, and „many | 
aaas 
“Te would be difficult to find a cheaper, 
worthy explanation of the spectroscope. fat « 
ZOOLO@Y. By ALFRED NEWTON, M. A, F. R: Š, : 


“They contain a vast amount.of information, lucidly put together by men / i 
who are thorough wasters of the subject.’ Graphi Nt, e eo ioa 


ore P perspicuous; or more thist - 


’ 





48, PICCADILLY, W. ; 


e - rs 
$ t a 


“Topon: NORTHUMBERLAND AVENUES CHARING ẸROSS, s: W. 3 43, ‘Ouiferx Vierorta STREET, E. C; t- 
and 2335) D NORTH STREET, BRIGHTON.. | « 





of London, and published by 
ovember 9, 1882 




















































































































































































































































































































































































































































































































[PRICE SIXPENCE 


j A WEEK&¥ ILLUSTRATED JOURNAL OF’ SCIENCE 
° a “ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
m =m s- 
No. 681, VoL. 27] THURSDAY, NOVEMBER 16, 1882 
— Aa 
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MEMORIAL to the LATE PROFESSOR 
F. M. BALFOUR. 


Subseri iptions, m .may Be paid to the Treasurer, J. W. Carr, Esq., 1, Scroope 
Terrace, Cambridge. 


ZOOLOGY AND ELEMENTARY 
BIOLOGY. 


CURRICULUM OFTHE UNIVERSITY OF LONDON. 


Professor RAY LANKESTER'S Classes at University College can be 
mtered now, AFTER CHRISTMAS, or the First Week in May. 

Lectures,—ne to two on Tuesdgys, Wednesda ays, and Thursdays. 

Tractie Work.—Two days or five days a wee 

N.B Theşe Classes can be attended Ly Students attached to eny School 
w ore @r by Jadependent Students 

Apply for further information at the Office, University College, Gower 
Street. = 








- EVENING LECTURES TO WORKING MEN. f 
ENORMAL SCEOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


sThe First Course of Lectures on Fact and Theory in Chemistry, by Prof. 
*rankland, - Ph.D., D. .S., are being delivered at the Normal 
schol of Science, South Kensing ton, on MONDAY, November 20, and four 
ucceeding Mondays, at 8 o'clock. 

Tickets may be obtained by working men only on application at the 
“[useum on the evening of November 13, between 6 and 10 o’clock. 

Each applicant is requested to brin ‘his name, address, and occupation 
ritten on a piete of paper, Fowwhich the Ticket will be exchanged. - 

Fee for the Course, 6 







CHESTS 


Ei = i . 
i 


CUTLERY 


COMPLETELY 
FITTED. 


= Ni All Sises in Stoch. 
AN 


SPECIAL 
DETAILED fist 
FREE, 


‘eenetneenmnantnant eo 
OXFORD STREET, WEST END; AND 


{ANSION “HOUSE BUILDINGS, CITY, 
LONDON. 
{ANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


THE NEW 


SELF-REGISTERING ANEROID BAROMETER. 





























This instrument has neithe? a spring nor chain, The motive 
power of the Barometer is obtained from seven vacuum 
chambers. 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion, the fluctuations of the 
Barometer for a week. 


PRICE £7 10s. 


JOHN BROWNING 
63, STRAND, LONDON, W.C. 





MAPPIIN & WEBES | NEGRETTI & ZAMBRAS 


[POCKET SPECTROSCOPE 


FOR OBSERVING THE 


» RAIN-BAND. _ 


« 


A COPY OF z5 
PROF, PIAZZ1 &MYTE'S ILLUSTRATED PAPER ~ 


DESCRIBING THE INSTRUMENT AND ITS USE FOR FORE- 
CASTING THE APPROACH OF RAIN, SUPPLIED WITE ~ 
$ EACH SPZCTROSCOPE. 


Or Posted Free for 2 Stamps.” 





Price Lists OF INSTRUMENTS Z APPLICATION 


NEGRETTI & TEMBRA, 
Opticians and Scientific Instrument Makers ! 


e To Her MAJESTY THE QUEEN, e 
HOLBORN VIADUCT. 
Branches—45, Cornhill, and 122, Reggnt’ Street. 
e À Š . : k e 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER 
48N, Tollington Road, Holloway, N., London. 


GRAMMAR’ SCHOOL, ° 
“SUTTON VALENCE, KENT. 


; _ FOUNDED A D., 1576. 

A VACANCY in ths HEAD MASTERSHIP of this School having been 
occasioned by the resignation of the Rev. D. Kixcpon, M A., who 
retires at EASTER, the Court of the Worshipful Company of Clothworkers, 
as Governors, will shortly proceed to appoint a HEAD MASTER. He 
must be a Member of the Church of England, a Graduate of one of the 
Universities of the United Kingdom, duly qualified to discharge the duties 
of the Office, and his age must not exceed forty years on 31st December 
next. The fixed stipend is £200 per Annum, exclusive of the Founder’s 
Endowment (626 19s. 42 —more or less) “There are good School Build- 
ings~three Boarding Houses, and other accommodation for 60 Boarders, 
free of rent; and there is a sum of £113 6s 8€ payable in ad of the Salary 
of one Assistant Master. A capitation of £6 per annum will be paid by the 
Governors tor each of the Foundati: n Day Scholars, and £3 per annum for 
each Day Scholar not on the Foundation. Six Exhibitions to the Uni- 
versities or other places of higher literary, scienigfic, or technical education 
have been attached to the School by the Governors. Sutton Valence is 
bezutifully situate in a healthy part of Kent®midway between Maidstone 
and Staplehurst, where there are first-class railway, stations, Other 
particulars may be obtained ‘by qualified applicants of 

OWEN ROBERTS, Esq . M A, Clerk to the Governors. 
y Clothworkers’ Hall, Mincing Cane, London 

Candidates are particularly requested to refrain from applying personally 
to the Governors unless and until informed of their having been nominated 
as selected Candidates The Governors will proceed to make final selection 
in January next. Applications should be made in writing by 6th December 
next at latest, accompanied by suitable References, and Testimomals not 
exceeding six in number. 


JUNIOR PHYSICAL SOCIETY.—A Labo- 


ratory Student, an Oxford Graduate, wishes to form a small Society 
of Intelligent Students, tə meet once a week for mutual assistance in 
learning the Theory of Electncity No Expenses. Address J. W., 
London Institution, Finsbury Circus, E C. 


ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 
DIAGRAMS OF INSECTS INJURIOUS TO FARM CROPS. 


A SET of SIX DIAGRAMS, viz. Cabbage, Butterfly, Turnip Fly, Beet 
Fly, Wireworm, Green Fly and Crane Fly, with their, grubs and pupa, are 
now ready, and will be forwarded on application, carriage paid, if the order 
is’accompanied by stamps or other remittance, as follows :— 

For each Set on Paper, ss’ 

For each Diagram on Paper, rs. 

For each Set Mounted on Calico and Glazed, 8s, 

For each Diagram similarly Mounted and Glazed, 1s. 6d , 

H. M. JENKINS, Secretary. 








na Hanover Square. London, W. 


NEW ATHENAUM CLUB. 


For Graduates of Universities and Members of Scientific and Learned 
Societies. : * 


t (Established 1878) 
EXTENSION OF PREMISES. 


The success which has attended the formation of the New Athenæum 
Club, requiring the Extension of the Club Premises, those adjoining in Pall 
Mall East, lately occupied by the Eton and Harrow Club, will be opened 
for the use of the Members, in additione to he present premises, in 
JANUARY next. ° : > 

Two Hundred and Fifty Members will now be admitted at an admission 
fee of £3 3s. Annual Subscription (covering 1883)'—Town Members, 
£4 45.3; Country Memgers, £2 2s . = 

Gentlemen desirous of becoming Members should apply for the requisite 
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t Smi to the SECRETARY, New Athenæug Club, Suffolk Street, Pali Mall, 





WANTED, A RE-ENGAGEMENT AS 


Chemist or Assigtant ine Works or Laboratery-CueMist, 29, Bedford 
Street, Strand, W.C. a 


ASSISTANCE IN CHEMISTRY AND 


PHYSICS (Electricity) —Successful Pr€paration for the German Ph.D. 
Exdmmation. Students received and visited.~Dr. Borns, 7, Goldney 
Road, Paddington. 


Sep th VP RR A . . 
WANTED, by a CHEMIST experienced in 
® Technical and Analytical®Chemistry, a Re-engagement in Work or 
Labaratory.-Address A. B., Norfolk House, Beaufort Tegrace, Richt 
mond Road, West Bronsptgn. 
ll 


WANTED, a Copyeof NATURE, "No. 513.—Address, 
Office of NATURE, 29, Bedford Street, Strand. 
° G 











NATURE ' ° 


[Wod. 16, 1882 


b a 


LIVING “SPEGINENS FOR THE MICROSCOPE. ° 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS” 
STUDIO, 57° NEWHALL STREET, BIRMINGHAM. 


T. B. has last week ‘sent to his subscribers the Rotifer, Apurea curvi- 
cornis, with drawing and description. e has also sent Sut Lophopus 
crystallinus, Stephanoceros Eichornii, Slelicerta ringens, Limnias annu- 

i 


datus, Voluox globater, Marine Diathms, Vortice Hydra, Amesba, 
Nitella, &c. è 


. Weekly Announcements will be mad® jn this place of Organisms T. B. 
is supplying. 


Specimen Tuba, One Shilling, post-free: 


Twenty-six Tubes in course of Six Months for Subscgiption of $1 x8. 
or Twelve Tubes Joa ros. 6d. 


ifs, Eight Parts, rs. each. 
Steam Yacht * Mallard,” 


fitted for deep-sea research, with steam 
winch and sounding and dredging géir, The Deck-house contains a 
chart room and a laboratory. Below, the cabins are commodious end 
comfortably furnisted At present in Commission.—-Apply to Mr. J. Y. 
BUCHANAN, 10, Moray Place, Edinburgh. 


ELECTRICAL AND,SCIENTIFIC APPA- 


RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electnc Appliances, Instruments, and Materials, fully 
Illustrated. 72 pages, post free, Four Stamps.e’ Special Terms to 
Science Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E.C. , . 


DIAMONDS IN*MATRIX,: 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stoies in all Colours. 


Precious Stones valued and pought 
12, FRITH STREET, SOHO. W 


MICRO-PETROLOGY. 


~- A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gnciss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelemite, Obadian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &e., 1s. 6d and ase each. Sections of Sedimentary 
geeks; showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiæ, 


THOMAS D. RUSSELL, ` 
48, ESSEX STREET, STRAND, W.C. 


“GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
Extensive Geological Stores, K 
88, CHARLOTTE STREET, FITZRO¥ SQUARE, ONDON, 


.- MINERALOGY AND GEOLOGY. 


Mr. HENSON has just received a most beautiful and 


UNIQUE SPECIMEN OF 
. CLEAR APATITE. 


be Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus, 
Catalogues free. 
SAMUEL HENSON, 
my, 277, STRAN D; LONDON, 
© Opposite Norfolk Street. 


MUSEUMS AND COLLECTORS.’ 
MR. DAMON, of WEYMOUTH, will forward an. 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign an 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &., &c. 





Portfolio o£ D: 
FOR SALE,—T 


go tons, xyo 1.H.P., spe 
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Now Ready, Price ss 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND.IRELAND. - 


Notember, 1882 


Vol. XIL Ng 2, 140 pages, with 3 Plates and Woodcuts, contains Papers 
by Mr. E. H., Man, Mr. A L Levis Mr. E Price, and Mr. F, G Hilton 
Price, Mr. C Staniland Wake, Mr? C Pioundes, Dr J. Beddoe, and Mr. 


J. Park Harrison ae 
TRUBNER. & CO., Ludgate Hill. 
FOR "SA E, for £25 Cash, a Fullsized 


MICROSCOPE, by Andrew Ross, with 4 Objectives and Apparatus 
complete, in two Mahogany Cabigetq--Apply to C. J. M., 4, Bolton 
Road, E thourne. è - 


THE QUARTERLY VIEW, No. 308, 
Is Published THIS DAY. 


CONTENTS. z 


I.—HENRY ERSKINE AND HIS TIMES. 
IL—THE SPEAKER'S COMMENTARY AND CANON COOK. 
II —GREEK SCULRIURE. ®© e 
{V.-VAUBAN AND MODERN SIEGES. 
V.-THE NEW RELIGION OF NATURE. 
VI._FISH SUPPLY OF LONDON. 
VIL—OXFORD"UNDER THE PURITANS. 














NATURE 





‘VUIL—TEN YEARS OF ITALIAN PROGRESS. 
~ IX.—DR_ PUSEY AND THE CHURCH, 
X.—JUSTIFICATION OF LORD BEACONSFIELD’S -POLICY. 


* JOHN MURRAY, Albemarle Street. 





© — x6s. per Ann., 208. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. Witnetm SKLAREK, 

A Weekly Periodical devoted to Natural Science. s2 Nos., x6s. Speci- 
men Numbers may be had through any Foreign Bookseller. x883 will com- 
mence the XVth volume 

Berlin : DUMMLERS, 77, Charlottenstrasse, S.W., and all Booksellers. 





© On the rst of every Month, price Sixpence. 


è 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JQURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 


With the Assistance of «u 
Freperick Bonp,_F.Z.S. oun A. Power, M.D. 
Epwarp A, Frrcx, F.bS Jenner Wer, F.L.S. 
F. Buchanan Wuire, M.D. rs 
* Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata, 
Numerous Wooncur. ILLUSTRATIONS, to the printing of which especial 

attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLgrEs, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 Pages 8vo, with occasional Illustrations 
Conducted by © G. Barrett, J. W. Douctas, R. McLacuzan, F.R.S., 
E. C. Ryg, F.Z.S , E.Saunners, F L.S, and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notgs 
on all Fubjecte connected with Entomology, and especially on the Insects of 
tke British Isles. n e 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. IL. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. eagh; the succeeding 
vols. may be hill separately or together, at 7s. each, 


London: JOHN VAN V@ORST, 1, Paternoster Row. 
N.B.—Commupicatioi%. &c., should be sent to the Editors at the above 
e 


address. N e 








Dn the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
ERITISH AND FOREIGN, 
~ New Series, Edited by James Burrren, F.L.S., British M@seum. 
Conrents.—-Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in S ournals=— Botanical News. — 
Proceedings of Socie ties. e 
Price 1s. 34 Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54, Matton cote EC | 











THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 
Third Series. Edited by J E. HarrinceF.LS., F Z S., Member of the 
British Ornithologists’ Union , contains , 
Original Articles by well knuwn naturalists in every branch of zoology ; 
habits of animal¥; arrival and departure of migratory birds , occurrence of 
rare birds; distribution and mégration of British fresh-water fish: new or 
rare*marme fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haiints ard*habits of the species; and 
other matters of general interest to thote who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Oceasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 


‘There are occasional woodcuts. 
JOHN VAN VOORST, r. Paternoster Row. 


LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C. 


LA SEMAINE FRANCAISE: Journal Français pour 


YAngleterre: Politique, Lictérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes, Un exemplaire par la poste, 34@., en timbres poste. Abonne- 
ment franco par la poste—un an, 25$ 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les Itbrairtes et aux gares des chemins de fer, On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W C. 


LA SEMAINE PRANCAISE,—“‘La Semaine Fran- 
çaise’ has been broughd out m Lond: n for the benefit of those English 
readers who may wish to sudy contemporary French from all points of 
view, instead®of confining their reading to one particular Gallic print. 
It certainly merits success. ”"— Graphie 


LA SEMAINE, FRAN CAISE.—“ The numbers before 


us are full of good things. .... It will be far better for most than any 
one of the best papers pubfshed in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done. ”—Queen, 
Terms oF SUBSCRIPTION :— s. de” 
gores Months .. w "i w k “= 3 10 
1x Se Ca, 


ow 7 7 
Twelve ,, ws a o I5 a2 
P.O.0. payable to T. Sranswyc~, at King Street, Covent Garden, W.C. 


Publishing Office, 37, Southampton Street, Strand, W.C. 
NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. f 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all thé principal British 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their’treatment when labouring under disease, 

Full Reports are given of the Meetings of the Roya. Agricultural Society 
f England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of otland, the Scottish Chamber of iculture. 
and all the principal Agricultural Associations throughout,Great Britain and 





” “a ‘eae 7 


telan: 2 

For Adyertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Officer=377s High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. R 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Revisw or THE MALT AND Hop Trapss; anb Wing AND Spirrr TRADE 
o _R&corp . 
The Organ oF the Country Brewers, 
“The Brewers’ Guardian” is published on the evenings of every alternate 
Tuesday, and is the only journal offic.ally connected with brewing interests. 
„Subscription, 16s. 6d per annum, post Free, dating from any quarter-day. 
Single copies 1s. each. Registered for transmission abroad. ` 


Offices—s, Bond Court, Walbrook, London. E.C. 
THE “HANSA”. 


Published since 1864 “n Hamberg, is the onl independent” professional 
paper in Germany gedicatedy exclusively to Maritime Objects. Essays, e 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of-Maritime Affairs in every respect. Every second Sunday one 
umber in şto at least; frequent ar seman and drawings. Subscript.on 
at any time; preceding nufhbers af the year, furnished subsequently. Price 
xas. for twelve months. Advertisements 4d, a line widely spread by. this 





Be considerable ‘abatement for 3, 6, months’ insertion. Business 
ce: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v Freftoen, M.R , Hamburg, Alexander Greet. 8. ei 





GREEK and ROMAN COÎNS. Catalogue 


of the Collection formed by GEORGE SIM, F.S.A Scot, Edinburgh. 
4to, price 21$. 
e i cea MACMILLAN & CO, LONDON, ẹ 
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, Cambridge Aniversity Press. ” -- 
MATHEMATICAL? AND PHYSICAL, PAPERS. 





By SIR W. THOMSON, LL.D, D.GL, F.R., | * 


Professor of Natural Philosophy in the University of Glasgow, ° 


COLLECTED FROM DIFFERENT SCIENTIFIC PERIODICALS FROM MAY, 1841,,TO THE PRESENT TIME. 


Vol. I. Demy 8vo. cloth, 18s. e (Vol. I1.° Zn the Press. 
e 
~ ‘Wherever exact science has found a follower Sir William Thomson’s name is known #5 leader and a masters For a space 
of forty years each of his successive cogtributions to knowledge in the domain ot experiment and mathematical physics has been ea 
recognised as marking a stage in the progress of the subject. But, unhappily for the mere ledtn@r, he js no writer of text-books. 


His eager fertility overflows into the nearest available journal. . . . The papers in this volume deal largely with the subject of the 
dynamics of heat, They begin with two or three articles which were in part written at the age of seventeen, before the huthor had 
commenced residence as an undergraduate in Cambridge. . . ..No student of mechanical engineering, who aims at the higher 


levels of his profession, can afford to be iggorant of the principles and methods set forth in these great memoirs. . . . The article 
on the absolute measurement of electric and galvanic quantities (1851) has borne rick and abundane fruit. Twenty years after its 
date the International Conference of Elettricians at Paris, assisted by the author himself, elaborated and promulgated a series of 
rules and units which are but the detailed outcome of the principles laid down in these papers.” Zhe Times. 


e 
‘London: C. J. CLAY, M.A., AND Son, Cambridge University Press Warehouse, 17, Paternoster Row. 








W. SWAN SONNENSCHEIN & CO. 


THE HUMAN EYE IN PERFECTION 
andin ERROR. By BENDELACK HEWETSON, Honorary Con- 


sulting Surgeon to Reynard Hospital. Illustrated by Nine Diagram: 
designed by the Author, as. me ae alas i 


ELEMENTARY TEXT-BOOK OF ZOO- 
LOGY. By Professors W CLAUS and ADAM SEDGWICK, M.A. 
(Camb.). Wich about soo New Woodcuts About 15s, Demy 8vo. 

(ne the press. 





` 


THE MICROSCOPE : Theory and Practice. 


By Professors NAEGELI and SCHWENDENER. With numerous 
Illustrations, rgs. Shortly. 


W. SWAN SONNENSCHEIN, & CO, 
Paternoster Row. 











. ' THE TURKISH DEBT, 
REPORT 

ON THE ADMINISTRATION OF THE CEDED REVENUES IN 
TURKEY. - 


By EDGAR VINCENT, 
Member of the Council of Administration to the Ottoman Public Debt. 
8vo, 3s. ` 


MACMILLAN AND CO., LONDON. 


Nearly Ready, small folio, price Mark 26. 


THIERISCHE | ORGANISMEN 


BRUNNEN WASSER von PRAG. Untersuchungen. 
Vejdovsky in Prag. With 8 Plates, 


Prague: FRAWZ RZIWN, ATZ, and®!] Booksellers 


DER 


Von Franz 





Jest published, 12mo, zs., cl@h (postage 2d.). 


RUDIMENTARY ASTRONOMY. By the 


Late Rev. ROBERT MAIN, M.A. F.R S., formerly Radcliffe Ob- 
server at Oxford. Third Edition, revised and corrected to the present 
® time. By Wirra Tuyxne Lynn, B.A, F RAS. © 


CROSBY LOCK WOGD & CO., 7, Stationers’ Hall fourt, London, E C. 
fe ee T me we beeen oh nels SUNRISES 


° QUAIN’S MEDICAL DICBIONARY., 


. In x vol medium 8vo, pp. 1,836, with 138 Wood Engravings, price 31s. Gd., 
e cloth, or 40s. half-bound in russia. 


A DICTIONARY of MEDICINE; includ- 


ing Pathology, General Thergpeutics, Hygiene, and the Direases pecu- 

har to Women and Children “By Various Writers. Edited by RICHARD 

QuarneM D., F.R S., &o, Fellow and late Senior Censor of the Royal 

- College of Physicians ; i 

don: Member of the General Council of Medical Educdtion and 

Registration ; Consulting Physician to the Hospital for Consumption 
and Diseases of the Chest at Brompton. : 


i ø London: LONGNANS & CO. - ° 


ember of the Senate of the University of 


Valuable Work offered New at less than th@ usual Second-Hard Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Edition, including all the Supplentents ; nine Large 


Vols. 8vo cloth, New (Longmans, 188r), for £8 8s , carriage paid (sells at 


4152s) Wm F. Cray, Bookseller, 2, Teviof Place, idinburgh, Early 
Application necessary to secure above, 


R. FRIEDLANDER & SOHN, 
BERLIN N.W., CARLSTRASSE 121. 


Natural History and Natural Science Booksellers, established since 1827. 


Largest stock of the whole Literature af Natural History and the 
Exact Sciences 


Apply for Classified Catalogue in <5 parts (ach one special de 
science), price 6g. each.—Just published: Part. XXV, Technolo; 
neering, Chemical Technology, Mining), 6o pages. 


VELECTRICITE . 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, , 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de I’dlectricité, 
Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON : Directeur. 
Subscription Yearly, 165. 3 Sex Months, 9sv0 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 

26, BupGe Row, CANNON STREET, LONDÒN. 
S Specimen Copy sent post free. 


MINERALS AND PRECIOUS STONES. 


Mr. BRYCEWRIGHT begs to call attention to his 
extensive and valuable collection of 


MINERALS AND FRECIOUS STONES, 


rom which single specimens cat A all times be selected at 
moderate prices. é 
Boxes sent on approval to any part of the world. 
Gems and Precious Stones can be purchased either mounted 
or unmourted. ‘i 


.BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stoncs. 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE. ” | 


E EN E E E 


Half-yearly. s e sol ss 14 Ge 
Qitarterly . . = wet Ae ois, Gee NB 
To the United cae “the Continent, and all places 
within the Postal Union iẹ . F 
. a. ` 


Yearly . . 1 1 sesers 36 
Hali-yeariy. 2 o s 6 6 ee eT A 6 
Quarterly ch ec ty Me sae o 


Post Opice Orders payable to iA CMILLAN & CO. 
; CHARGES for o 


Three Lines in Colunm 2s. 6&.° od. per Line after. 


. é £ s a 
One-Eighth Page, or Quarter Column. . . . O18 6 
Quarter Page or Halfa Column. . . . .. II O 
Half a Page, or a Column. . .....:+ 350 
Whole Page. . e.. 7... .%~. 660 


OFFICE: 29 BEDFORD STREET, STRAND; W.C. 


DIARY OF SOCIETIES. 


LONDON 
. THURSDAY, NOVEMBER 16. 

Rovat Soctrry, at 4 30 —On the Nerves of the Frog’s Lung: Dr. W. 
Stirling.-~Notice pf Portions of the Skeleton of the Trunk and Limbs of 
the great Horned Saurian of Australia (Megalama prisca, Ow). Prof 
Owen, F R S —On the relation of particular structural Features on certain 
Leaves to the Phenomena of Nyctitropism and Movements incident on 
Stimulation by Concussion D. D Cunnmngham.—Note on the Discovery 
of Bacilh in the condensed Aqueous Vapour of the Breath of Persons 
affected with Pothisis > Dr. A. Ransome —On_ the Continuity of the Pro- 

toplasm in the Morile Organs of Leaves: W Gardiner, B A 
Linnean Sociaty, at 8 —Flora of Madagascar: ig G. Baker,—-Cerebral 
Homologies in Ver.ebrates and Invertebrates Prof Owen --Passiflorae 
from Ecuador and New Granada Dr. Maxwell Masters —On Finsch’s 
Fruit Pigeon: E P Ramsay Mollusca of Challenger Expedition, 

XVL: Kev R. Boog Wa son è 
CHEMICAL Socrery, at 8 —Ballot for the Election of Fellows.=Contribu- 
tions t@the Chemistry of Tartaric and Citric Acids" The late B. J. 
Grosjean -Contributions from the Jodrell Laboratory, Kew; B Consti- 
tution of Lignin and Bastose> C. F Crossand E, J Bevan (2) Contri- 
Baus to the Chemistry of Plant Fibre: C. F Cross, E J Bevan, and 
S per *(3) Artiag of Nitre Acid on Cellulose C F. Cross and 
Bevan,—On the Constitution of some Bromine Derivatives of 
AE eh R. Meldola. 


SUNDAY, NOVEMBER 19 


Sunpay Lecrure Socisrve at 4 —Metamorphoses of Insects: Prof P. 
M. Duncan, 

+ MONDAY, NOVEMBER 20 

ARISTOTELIAN SOCIETY, at 7.30 —Locke to Berkeley * G. White —Berkeley 
to Hume: A. M. Ogilvie 








TUESDAY, NOVEMBER 21. 
STATISTICAL SOCIETY, at 7 45 


ry WEDNESDAY, NOVEMBER 22. 
Sonary or ARTS, at 8.—Ice-makıng and Refrigerating Dr. Hopkinson, 
THURSDAY? Novenser 23 nd 


Roya. Socirry, at 4 30 
Society oy TELEGRAPH ENGINEERS, at 8 —Notes on the Telegraphs used 
during the $ operations of the Expeditionary Force m Egypt Lieut -Col, 


Webber, R 
. FRIDAY, NOVEMBER 24. 
Quuxerr MicroscoricaL Crus, at 8.—The Statoblasts of Freshwater 
Sponges: B. W. Priest. 
SATURDAY, NOVEMBER 25. 


PaysicaL Socisty, at 3.—On Liquid Slabs: Dr F. Guthrie.—On Rainbow” 
formed by Reflected Light W. Ackroyd 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the aime of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all apphances for the protection of every description of building from the 

destructive effects of lightning. 


NEW ALL, & Co.’s 


EATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest t Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safery 


in any storm. 
R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—-GATESHRAD-ON TYNE, 








SBCOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVR, 
Demy 8vo, 480 pp., Illustrated with 2,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET 
LONDON, W.C. 


o. TISLEY & Co, 


OPTICIANS, 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardhpard Boz, ros. Öd, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W, 


TELEPHONIC ELECTRICITY. All Miterials supplied for 
Experjpiental Purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, ad. 





, 


172, 





i F. E. 


84,, MAIDEN LANE, 


BECKER * && CO., 
COVENT GARDEN, 
e ©” IMPORTERS AND MANUFACTURERS OF ALL KINDS OF 


, LONDON, WC. 


CHEMIGAL, PHYSICAL, AND ELECTRICAL, APPARATUS, 
CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &e, 


Price List? Post Free on Application. - 


l ACOUSTIG APPARATUS. `: 


We have pleasure to announce that a*new Price List of the abgve is now rendy, and will bs sent post free on application. 


r} orm 
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HARVEY AND PEAK, ! 


SUCCESSORS TO W. LADD & CO., 


e 
SCIENTIFIC 


INSTRUMENT, MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 


NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE. 
READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR. BRUBNELL CARTER. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSIFRUCTION IN 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 





NOTICE OF REMOVAL. 
JAMES HOW'& CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St., AND a, Fdbrer Lane). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP 


Rock Sections and other Objects for the Micrdgcope. 


NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be  MAGNETISED,”? constructed at 
the recommendation of W, Crooxss, Esq , F.R.S , and as exhibited at the 
Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the 

- Royal Observatory, Greenwich. 
Only Addresses :—6z, Strand, 'and 34, Royal Exchange, London. 


’ N.B.—Watches can be converted to this plan. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 

by the principal Banks, Public bp and Railway Companies eoughout 
reland, 

It writes almost instantly Full Black. | Flows easily from the Pen. 








Does not corrode Steel Pens, ing-paper may be applied at the 

Is cleanly to use, and not liable toBlot. omen of writing. A 
Can þe obtained in London, throvgh Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarns, Old Change; F. Nawsery & Sons. Newgate 
eStreet; J. Austin & Ca, Duke oreet Liverpool: and to be had of all 
oners. + 


BEWLEY & DRAPER (Limited), Dublin. 





Demy 8vo, cloth. Price ros. 6d. 
NATURE AND THOUGHT. 
An INTRODUCTION to a NATURAL PHILOSOPHY. 


By ST. GEORGE MIVART. 
London: KEGAN PAUL, TRENCH & CO, 1, Paternoster Square. 








With 112 Engravings and 5 Maps of the Stars. 


POPULAR ASTRONOMY. 
- PROFESSOR S. NBWCOMB, LL.D. 


8vo, cloth, price x85. 

‘When we take up a book written by on of the foremost astronomers, 
mathematically and praċtically, of the day, we need not fear that, however 
popular, it will be inexact ın its language or evasive in its descriptions. Nor 
fre we disappointed in the book before us. Throughaut the whole of it we 
are struck by the total absence of the defects so common in popular 

a writings... . It is untke anything else of its kind, and w&l be of more use 
in circulating a knowledge of astronomy than mine-tenths of the books 
Which bave appeared off this subject of late years."—Shiurday Review, 


MACMILLAN & CO., LONDON. 








| HOLLOWAYS OINTMEN epee 


© effectually rubbed on thé Neck and Chost, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is pnequalled, ` 
. e 


e., 


: Hydrodynamics and Acoustics, 








FI es) J D S (d . . 
EXPERIMENTAL RESEARCHES BY W. F. STANLEY. ” 
566 pages, Double crown Buo, 227 Illustrations, price 155. 
° 


. 

" Thoughtful and philosophical work.” -A then@unt, April 3. 

“ These researches show an amount of labour and accurate observation." 
Lancet, April 22 

“ Research of extreme difficulty treated with great skill and acumen.” 
Knowledge, April A Ld ry 

“ Opens out a large amount of Theory in the principles of the Science of 
Yum Marine Engineer, June 2, 


London: E. & F. N. SPON, 16, Charin®@ Cross; 
New York: 44, Murray Street. 








Price Sixpence. 


THE LIGHTNING ROD. On *THE 
NECESSITY FOR A REGULAR INSPECTION OF LIGHT- 
NING CONDUCTORS.” Being Abstract of Papets read before the 
British Association, 1878-80, by RICHARD ANOERSON, FCS, 
F.G S., Author of ‘* Lightning Conductors; their History, Nature, and 
Mode of Application ”’ , 

‘Mr. Richerd Anderson’s paper on lightning conductors was well timed, 
and we trust it will help to dispel the gross and often fatal ignorance which 
everywhere exists on this subject. It is appalling to think that upwards of 
one-balf of the public buildings in the kingdom are without conductors, and 
the fatal delusion seems to be universal that a conductor ance put up requires 

no more attention, the fact being that it needs looking to at least once a 

year, and renewal at regular intervals,” -7 %e Times, August 23, 1878. 


London: GRATTAN MARSHALL &aCO., Paternoster Row, E C. 
~ SANDERSON & CO., Electrical Engineers, 
Leadenhall House, rox, Leadenhall Street, EC. % 





Now ready, Part XIX., Prigg 35. Ód. e 
BRAIN:. 


A JOURNAL OF NEUROLOGY. 
EDITED BY 


RS., J. CRICHTON-BROWNE, M.D, 
F.R.S ‚and J. HUGHLINGS-JACKSON, 
M.D., F.R.S. 


Contents. 
ORIGINAL ARTICLES i- 
Folie 4 Double Forme (Alternating Insanity}e By Dr. Achiffe Foville. 
Further Observations on Chronic Morphinism By H. Obersteiner, M.D 
Op the Conditions of the Nervous Diggbarge. By Charles Mercier, M B. 
Lond ), F.R.C.S. e 
On_ the Spumante Paralyses of Infancy. By James Ross, M.D., 


Localised Convulsions from Tumour of*the Brain. By J. Hughlings- ` 
Jackson, M.D., F.R.S. 
CRITICAL Digests anp Norices or Booxs. ° 
Lu on the Brain and its Functions. By J. Charles Bucknill, M.D., 
* athe 
Buzzard on Diseases of the Nervous System. By J. Hughhogs-Jackson, 
® M.D, FRS. 
Curnicay Caszs:— , n 
Case of Allochiria. By David Ferrier, M.D., F.R.S. 
of Hystero-Epilepsy W. H. Dobe, M.B. 
Case of Spasmodic Rhythmical Contractions of Diaphragm, Recti, and 
other Muscles —Recovery. By R. Shingleton Smith, M.D., M.R.C.P. 
Case of Glosso-Iahial Paralysis, with Wrogtessive Muscular Atrophy and 
Lateral Sclerosis. Ey Charles E. Beevor, M.D@(Lond.), M R C.P. 
Case of Multiple Cerebral Tumouyg Reported by David A King. 
ABSTRACTS OF BRITISH AND FOREIG® JOURNALS. 
Report on Visceral Neurology. By J. Mitchell Bruce 
Schwalbe on the Relations of the Galibre of Nerve Fibres—Laura on, the 


J.C. BUCKNILL, M.D., F. 
LL.D., D. FERRIER, M.D., 


Structure of the Spinal Cord—Edinger on a Case of Congenital Absence 
of a Forearm—Schultze on Fissures, Cavities, and Glomata in the 
Spinal Cord and the Medulla Oblongata. By W. B. Kesteven. 

Facial Monospasm—Blindness and Deafness with Bilateral Cerebral 
Lesion—Blindness and Localised Cerebral Atrophy—Cerebral Tumour 
and Unilateral Deafness—Word-Deafness and Blindness—Luys on a 
Case of Deafntss—Wernicke and Hahn on Regional Diagnosis and 
Trephinin® By D: Ferrier, M.D., F.R.S. 


MACMILLAN & CO., LONDON. 
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Messrs, MACMILLAN AND 00/5 NEW BOOKS. 





* e 
Now.Ready, a New Novel. 2 Vols. Crown 8vo. Price TWELVE SHILLINGS. 


MRS. LORIMER. A Study in Black and White. By Lucas MALET. 


Two Vols. Crown 8vo.* 125. 


ENGLISH MEN OF LETTERS. Edited by Joun MorLEY. New ag 


MACAULAY, By J. Correr Morison. Crown 8vo. 2s. 6d. 


es es November 21st. 
: te Now Ready. Price One Guinea, 


ee MRS, OLIPHANT’S NEW WORK. . 


THE EIGHTEENTH AND BEGINNING OF THE NINETEENTH CENTURY. By Mrs. EE New 
Issue with a Preface. Three Vols. Demy 8vo. 215. 

“Her three volumeg abound with passages ef eloquence and insight, and to the young student of English literature will be of 
the utmost value as suggesting new points of view, and stimulating interest and enthusiasm for the subject,” — British Quarterly 
Review, 

t She not onlf recalls to our minds the names of many half forgotten authors who were important enough in their day, but what 
she says about those who have been criticised and written about over and over again is so fresh and sparkling, and so just withal, that 
her book will be read for its own sake, quite as much as for the facts to be found in it.”"— Westminster Review. 


ANNIE KEARY. | A Memoir. By Exiza Kreary. With a Portrait. 


Crown 8vo: 
LECTURES ON ART AND THE FORMATION OF TASTE. By 
LUCY CRANE, With Illustrations drawn by Tuomas and WALTER CRANE. Crown 8vo, 6s, [In a few days. 


“NATURE” SERIES (NEW VOLUMES). 


CHARLES DARWIN. Memorial Notices. By Professor HUXLEY, 
F.R.S., G. J. ROMANES, F.R.S., ARCHIBALD GEIKIE, F.R.S., and W. T. THISELTON DYER, F.R.S. Reprinted 
fi Nature, With a Portrait engraved by C. H. Jerns. Crown Svo. 2s, 6d. 

hatever may be written on Darwin some day, this little book will never lose the special value that attaches to the work of 
friends whose feelings are yet warm. It ought to be read by everyone who honours the name of the foremost Englishman of 
this century.” ©- The degdemy. 


THE COLOURS OF FLOWERS AS ILLUSTRATED IN THE, 


BRITISH FLORA. By GRANT ALLEN, With Illustrations. Crown 8vo. 3s. 6d. 





Now ready, Third Thousand, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 


A MEMOIR OF DANIEL MACMILLAN. By Tuomas Hvueuzs, 


Q.c. Mas a Portrait, engraved on steel by C. H. JEENS, from a painting by Lowzs Dickinson. Crown 8vo. 4s. 6d. 


ON THE RELATION OF CHEST MOVEMENTS TO PROGNOSIS 


IN LUNG DISEASE, AND ON THE APPLICATION OF STETHOMETRY TO EXAMINATION FOR LIFE 
ASSURANCE, By ARTHUR RANSOME, M.D., M.A., Cantab., Physician tg the Manchester Hospital for Consumption 
and Diseases of the Bhroat, Lecturer on Public Health in the Owens Collegé, 3 Manckester. With Illustrations. 8vo. 
4s. 6d. 


FUNCTIONAL ELEMENTS OF AN ENGLISH SENTENCE, an 


EXAMINATION OF THE. Together with a New System of Analytical Marks. Hy the Rev. W. G. WRIGHTSON, 
M.A. Cantab. Crown 8vo. 55, 


* Now Ready, Third Edition, Fcap. 8vo. 45. 6d. 


ELECTRICITY AND MAGNETISM, ELEMENTARY LESSONS IN.’ 


By SILVANUS P. THOMPSON, B.A., D. Se., F.R.A.S., Professor of Experimental Physics in University College, Bristol, ad 
With numerous Tllastratigns™ Third Edition, Fcap. Svo. 4s. 6d. 


‘The book is profusely illustrated, and is, we doubt not, destined to take a permanent place among scientific text-books.”—  * 
Edncational Times. r 5 
ARITHMETIC OF ELECTRIC LIGHTING. By: R: E. Day, M. n 

Evening Lecturer in Experimental Physics at King’s College, London. Pott 8vo. 2s. : a s 





MACMILLAN AND CO,, BEDFORD STREET, LONDON, wc. 
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Messrs. MACMILLAN - & C0’S NEW- BOOKS. 


“PROFESSOR CLERK MAXWELL, A ‘LIFE OF. With a Selection. 


from his Correspondence and Occasional Wnitings, anda Sheteh of his Contributions to Science. By. LEWIS CAMPBELL, 
M.A. LL.D., Professor of Greek it the University of St. Andrews, dnd Professor WILLIAM GARNETT, M.A®, late Fellow. 
of Sie John’s College, Cambridge, Sc. With Three Portraits engraved'on Steél, Colomtd Plates, Illustrations, &e. 
Bvo. 18s, 


“To those who knew him, especially those who had the rare privilege of counting bim friend, the mention of the name of 
Clerk Maxwell will induce a strange mixture of feeling and tenderness at the memory of a love of rare unselfishness, and a devout 
faith whose serenity no science:could ruffle ; admiration for an intellect of ssuch- scope and elasticity, thag it could %~ıith equal ease 
throw off a song of grotesque humour, or give mathematical expression to the most complicated @hysical problem; reyerence for 
a genius that seemed actually to see the ultra microscopic workings of the ultimate moleculeg &@ matter. . . . Those,who desire to 
make the ee of one of the rarest and most original spirits of our time will read thisfbiography.’ The Times. a 


SPINOZA ° A.Study. By Rev. Dr. James Manrinitév. With a Portrait 


Photographed fi om the Original iets in the Wolfenbuettel Library, Crown 8vo, . 6s, 
“It is m every way worthy of Dr. Martinean’s reputation.” —S¥. James s Gazette, 


A LITTLE PILGRIM: in the Unseen. Crown 8vo. .2s. 6d. 
. MILTON’S POETICAL WORKS. Edited, with Introduction, Notes, 


and Memoir, by Professor Masson. With three Portraits. 3 vols, Fcap. Svo. 15s, 


THE ADMINISTRATION OF THE CEDED REVEN UES IN 
TURKEY. By EDGAR VINCENT, Member of the Council of Administration to the Ottoman Pftblic Debt. 8vd. rs. 


.- ‘The report gives evidence on Mr. Vincent’s part of a thorough gräsp of his subject, of clear and enlightened views, and 
sound economic knowledge. Statist. 2 
“Very modestly written and well put together.” — Pall Mall Gazette. 
cyit Ai bondholders ought to study the report for themselves. ”—ZEconomist. ' 
A very clear and’ interesting report.”-—Darly News. ‘ 


A TEXT-BOOK OF GEOLOGY. 


oan Gar By ARCHIBALD GEIKIE, F.R.S, ` .« es 


Director- General of the Geological Surveys of the United Kingdom. With numerous Illustrations. Medium-8vo. 28g. 


“By this comprehensive arrangement every branch of geology is brought under the attention of the 
reader, and is discussed with sufficient fulness for ail ordinary purposes. Infact the. student who, can master 
so elaborate a treatise may look with calmness and confidence in the face of the moft severe examiner. 
Further the ‘book contains numerous references to original sources, thus rendering it a valuable work of reference 
*on all matters geological. .. . It is pleasant to find that Prof. Geikie presents to his students the broadest possiblé 
view of the science, based upon illustrations not, confined to-the land we live in, but extending to all lands | 
where the foot of the geologist may be traced... . It will certainly step at once into the foremost rank `, 
among our standard text-books.”—~ Zhe Atheneum. : 














` 





` 


TACITUS—THE ANNALS. Edited, with Introduction and Notes, by 
G10. HOLBROOKE, M.A., Professor of Latin in Trinity College, Hartford, U.S.A. “With Maps. 18vo. 165. ` 
[Macmilian's Classical Library. 


MACMILLAN'’S ELEMENTARY CLASSICS. —NEW VOLUME. 


CAESARS GALLIC WAR. Book I., Edited, with Notes | and 


Vocabulary, by A. S. WALPOLE, M A. 18mo, 1s. 6d. 


ESSAYS. By the Jate Grorce Brruury, M.A., Librarian of Trinity. 
College, eae Edited by W. G. CLARK, M.A., Fellow’ and Tutor of Trinity College, Cambridge. A New Edition. 
Globe 8vo. 55. 
‘ ConTENTS.—Tennyson’s Poems,—-Wordsworth’s Poems. — Poetry and Criticism.—Carlyfe’ s Life of Sterling.—‘‘ Esmond. a 
e“ Westward Ho! *-Wilson’s “Noctes Ambrosiahæ.”—Comte’s “ Positive Philosophy,” &c. 
t The book, moreover, happens to be a@lecidedly representative book. Brimley may be sail to havegbeen the pringipal. 
‘literary critic, pure and simple, of that part of the English generation of 1840-60 which took its gospels chiefly from*Wordsworth, 
Carlyle, Maurice, and Mr. Tennyson.”—-fall Mall Gazette, ` 
e. t“ The book has now taken its place as a model of literary criticism, which the hasty critics of to-day would do vet to study. 2 
~The Academy. o 


LECTURES ON ART. Delivered in Support of the Society- for Pro- 


tection of Ancient Buildings. By REGD. STUART POOLE, Prenat W. B. RICHMOND, E. J. POYNTER, R.A. 
e, JT MICKLEWAWSE, and WILLIAM MORBIS: Crown 8vo, 4s. 62. a 





MACMILLAN AND EO, LONDON, Wa. 


np rt 
ww  a@tinted by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Stet a, Queen Victona Street, in the City of London. and published by . 
b die Macaittan Anp Co., at the Office a9 and 30, Bedford Street, Covent Garden.-THurspay, November 16, 1882. 
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3 a “ To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
. bal s Ld 
No. 682, VOL. 27] THURSDAY, NOVEMBER 33, 1882 [PRICE SIXPENCE 
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MEMORIAL to the LATE PROFESSOR 


F. M. BALFOUR.—Subseriptions may be paid to the Treasurer, J. W. 
Crarx, Esq., 1, Scroope Terrace, Cambridge. 


GRAMMAR SCHOOL, 
SUTTON VALENCE, KENT. 


FOUNDED A.D., 1576. - 

A VACANCY ın the HEAD MASTERSHIP of this School having been 
occasioned by the resignation of the Rev. i. D Kincnon, M A., who 
retires at EASTER, the Court of the Worshipful Compan: of Clothworkers, 
as Governors, will shortly proceed to appoint a HEAD MASTER. He 
must be a Member of the Church of England, a Graduate of one of the 
Universities of the United Kingdom, duly qualified to discharge the duties 
of the Office, and his age must fot exceed forty years on 31st December 
next. The fixed shpend is 4200 per Annum, exclusive of the Founder’s 
Endowmest £ 26 138, 4d—more or less) ‘There are good School Build- 
ings—three Boarding Houses. and other accommodation for 60 Boarders, 
free of rent, and there 1s a sum of £113 6s BZ payable in aid of the Salary 
of one Assistant Master A capitation of £6 per annum will be paid by the 
Governors tor eaclfof the Faundation Day Scholars, and £3 per annum for 
«ach Day Scholar, not on the Foundation. “The Tuition Fee is £g 
per Term or £35 per annum (Foundation'Scholars £2 per Term) Out of this 
sum the Head Master hasto provide Assistants. Six Exhibitions to the Uni- 
versities or other places òf higher -hterary, scientific, or technical education 

ave been attached to the School by the Governors. Sutton Valence is 

esutifully situate in a healthy part of Kent, midway between Maidstone 
and Staplehurst, where there are first-class railway stations, Other 
narticulars may be obtained by qualified applicants of 
OWEN ROBERTS, Eso „ M A, Clerk to the Governors. 
Clothworkers’ Hall, Mincing Lane, London. 

Candidates are particularly requested to refrain from applying persanally 
o the Governors unless and untilinformed of their having been nominated 
is selected. Candidates. The Governors will proceed to make final selection 
n January next, Applications should be made in writing by 6th December 
wext at latest, accompanied by suitable References, and Testimonials not 
ceeding six in number. id 








THE NEW 


ANEROID BAROMETER, 




































ERA e E 


EMERE 
Rea 


an ee! 
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This instrument has neither a spring nor chain, The motive 
power of the Barometer is obtained from seven vacuum 
chambers, : 

It will register automaticelly with ink on a diagram, by 
means of an eight-day clock motion, -the fluctuations of the 
Barometer for a week, 


PRICE &7 10s. 


JOHN BROWNING 
E 63, STRAND, LONDON,.W.C. ` 








CHESTS 


MAPPIN. & WEBE'S | NEGREFTI & ZAMBRA’S 






PLATE ` 









. COMPLETELY 
i FITTED, 
All Sizes in Stock, 
2 SPECIA® 
= | DETAILED ‘LIST - 
———— TRER. 





OXFORD STREET, WEST ËND; AND 
BMANSION HOUSE BUILDINGS, CITY, 


LONDON. 
ANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


CUTLERY 


POCKET SPECTROSCOPE 


FOR OBSERVING THE 


RAIN-BAND. . 


e ACOPY OF 
PROF, PIAZZ1 SMYTH *S ILLUSTRATED-PAPER - 
DESCRIBING THE INSTRUMENT AND ITS USE FOR FORE. 


CASTING THE APPROACH OF-RAIN, SUPPLIED WITE 
$ ý EA@H SPECTROSGOPE. -~ 


g | Or Posted Free for 2 Stamps. we 8 


. a bea el ah = 
Prick Lists or INSTRUMENTS OF APPLICATION, 


eo 
NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers  ' 
To Her Majesty THE QUEEN, ba 
HOLBORN VIADUCT. 
i Pranches—45, Cornhili, and Y22, Regani Street. , 


n e. 


5 s é d 
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MICROSCOPIC OBJECTS 


Of superlative perfection, ulpstrating Histology and every branch of 
Microscopy, 


Catalogues post free and gratis on appligation. 


NEW EDITION, 1880. NOW READY.. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE MUSICAL 
SOCIETY. 


Connucror—Mr, ALBERTO RANDEGGER. 


The First Practice Meeting of this Society will be held at the College on 
FRIDAY, the 24th inst.. at 4.30 pm All old Students of the College 
(Ladies or Gentlemen) are eligible for Members, 

For particulars apply to Mr C J, Wiigon, Hon. Sec., University Col- 
lege, Gower Street, W.C. 


THE HARPUR TRUST, BEDFORD. 


The Office of HEAD MISTRESS of the High School for Girls is 
VACANT The Head Mistress will receive a fixed salary of £200 a year, 
-and a capitation fee of £3 on the First Hundred Scholers, and £2 cn the 
Second undred The number of girls at present in the school 1s 82. 
Thirty printed copies of applications and testimonials to be sent on or before 
December and, 1882, to A. H ALLEN, Clerk of the Harpur Trust, Bedford, 
from whom further particulars can be obtained 
It is requested that no personal application be made by any candidate to 
any member of the Governing Body. 


By order, 








A H ALLEN, Clerk, 
Harpur Trust, Bedford, November 16, 1822. 


ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 


DIAGRAMS OF INSECTS INJURIOUS TO FARM CROPS. 


A SET of SIX DIAGRAMS, viz, Cabbage, Butterfly, Turnip Fly, Beet 
Fly, Wireworm, Green Fly and Crane Fly, with their grubs and pupa, are 
how ready, and will be forwarded on application, carriage paid, if the order 
is‘accompanied by stamps or other remittance, as follows :-~ 

For each Sct on Paper, 5s 

For each Di on Paper, 1s. 

For each Set Mounted on Calico and Glazed, 8s, 

For each Diagram similarly Mounted and Glazed, 1s. 6d 


H. M, JENKINS, Secretary. 
Hanover Square, London, W. 


THE PROJECTION -PRAXINOSCOPE 


described and Illustrated in the last number of Nature, November x6th, 

page 6x, can be obtained from Jon Browninc, No. 63, Strand, 

k ondon, We Price, including Lamp, £5 15s. od ; without Lamp, 
4 IOS. O 


WANTED, a SMALL ROOM, either Fur- 


nished or Unfurnished, near Piccadilly, non-residential, for Scientific 
and Musical Study, by a Gentleman Amateur. No meals or service 
required beyond occasional attendance on front door, care of recom and 
letters, &c., but must be always accessible, quiet, and cheap for a 
permanency.—Send particulars, with lowest terms by the year, to 
** CAVENDISH,” May’s, 159, Piccadilly 


JUNIOR PHYSICAL SOCIETY.—A Labo- 


ratory Student, an Oxford Graduate, wishgs to form a small Society 
of Intelligent Students, to meet once a® week for mutual assistance in 
learning the Theory of Electricity No Expenses. Address J W, 
London Institution, Finsbury Circus, E.C, 


O ape sees 
WANTED, “A RE-ENGAGEMENT AS 


Chemist or Assistant in Works or BPrboratcry.—Cuestst, 29, Bedford 
Street, Strand, W.C. 


ASSISTANCE IN CHEMISTRY AND 

















PHYSICS (El&ctricity} Successful Preparation for the German Ph.D. - 


Examination. Students received and visited.-Dr. Borns, 7, Goldney 
Road, Paddington. a 


WANTED, by a CHEMIST experienced in 
Technical and Analytical Chemistry, a Re-engagement in Work or 
Laboratory -Address A. B., Norfolk Houge, Beaufort Terrace, Rich- 
mond Road, West Brompyn. 


j . DIAMONDS IN MATRIX., . 


R. C. NOCKOLD, Digmend and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the Above ; also Cut Precious Stones in all Colours, 


Precious Stones valued and houpht 
e 12, FRITH STREET. SOHO w" e 











LIVING SPECIMENS FOR,JTHE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
Si vDIO, gh NEWHALL STREET, BIRMINGHAM. 


T. B. has last’week sent to his subscribers a se'ection of, Diatoms from 
brackish water, with sketches. He has also sent out Lophopus crystallinus, 
Stephaneceros Eichornit, Melicerta ringens, Melwerta tyro, Limnias 
annulatus, Actinaphrys sol, Volvox gisbator, Desmids, &c 

Weekly Announcements avill be mage in this place of Orgamsms T. B 


is supplying. . . 
Specimen Tubs, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of hi 15.7 
or Twelve Tubes fay 10s. 6d. . 


Portfolio of 'Djawihgs, Hight Parts, 1s. each; 
rw 


MICRO‘{PETROLOGY. om 


A large series of Rock Sekis, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gat bro, Gnviss, Granite, Granuhte, 
Lava, Liparite, Napoleonite, Nephelemte, Ob; dian, Perthite, Piktite, 
Pitchstone, Porphyry, Phonchte, Quartaite, Rhyolite, Schorhte, Syenite, 
Tachylite, Trachyte, &c.. 1s. d. and 2s. each Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 
Cc, 3 


° THOMAS D. RUSSELL, . 
48, ESSEX STREET, STRAND, W.C. 


——— 
GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Disp@y of Specimens m Museums, &e, 


STUDENTS’ COLLECTIONS—SPECIAL 


LJ 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerāls 
for Microscope free on application of e 


JAMES R. GREGORY, 
“Extensive Geological Stores, -o 
88, CHARLOTTE -STREET, FITZROY SQUARE, LONDON. ` 


MINERALOGY AND GEOLOGY: 


Mr. HENSON has just received a most beautiful ana, l 
UNIQUE SPECIMEN’ OF 
CLEAR APATIT-E. 


Hammers, Chisels, and Hammer Straps. 5 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpige Cases. and Apparatus, 
. Catalogues free. . 
SAMUEL HENSON, oo 
277, STRAND, LONDON, 
Opposite Norfolk Street. nee 


TO ASTRONOMERS: 


*Intending Purchasers of Telescop@s-should send for “ Hints on Silverec 
Glass Reflecting Telescopes,” by G CALVER (maker ef the 37-inck 
Ealing Reflector, &c.), “Appendix,” containing important Testimomal 
as to their efficiency, &c.,&c. Post feg Nine Stamps. ° 


G. CALVER, F.R.A.S., 
HILL HOUSE, 


nE 














° N WIDFORD, 


CHELMSFORD 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


. THE ZOOLOGIST: , 
A MONTHLY MAGAZINE DK NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L 8., F.Z,S., Member of th 
British Ornitholists’ Union ; contains— 

Original Articles by well known nataPalists in every branch of zoology 
habits of animals; arrival and departure of migratory birds ; occurrence o 
rare birds; distribution and migftion of British fresh-water fish ;enew < 
rare marine fish; local aquaria; British reptiles; British land and fresh 
water mollusca, with remarks on the haunts and habits of the species; an» 





other mn@tters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, ard Entomological Societies. Review» 
of natural history books | Occasional translations from foreign zoolo, 
journals of imp&rtant and interesting articles in various branches of zoolog 
There are @ccasional woodcuts, 


« JOHN JAN VOORST, x, Paternoster Row. 
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LA SEMAINE FRANCAISE: a Wéélily 


Newspaper and Revieweia the French Lankuage, Politics, Literate,’ 
Science, Art, Varieties, Notes. Price 3d., through Booksellers;:add?at! 
the Railway Bookstalls. Office, 37, Southampton Street, Sträng hW, Cy 

LA SEMAINE FRANCAISE: Journal Français, pour 
[Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, | 
et Notes. Un exemplaire par la poste, 3$., en timbres poste. Abonne-' 
ment franco par la poste—un an, zs 2d., six mois, 7s, 7d. * Prix gd.. 
chez tous Iqs librairies et aux ares des chemins de fer. Ont s’abonne 
aux bureaux, 37, Southampton Stréet, Strand, Londres, W C. J 

LA SEMAINE FRANÇAISE.“ ‘La Semaine Fran- 
çaise ' has been brought out in London for the benefit of those English 
readegs who may wish to study contemporary French from all points of 
view, et of confining their reading to one particular Gallic print. 
It certainly merits success.”—Graphic, © eS 

LA SEMAINE FRANCAISE.—* The numbers before 


us are full of good things... . . Itgwill be far better for most than any 
one of tht best papers published in itself. Weare much pleased 
with the c er of it, and believe it'will*be highly valued in all those 


many households where French is cultivated, The printing is very well 
done, "Queen, s 
s. d 


3 I0 
7 7 


Twelve „ ee o o e gE we I5 2 
P.U.O. payable to T, Sranswac~<, at King Street, Covent Garden, W.C, 
Publishing Office, 37, Sor thgmpton Street, Strand, W.C, 

ê s 


NORTH BRITISH AGRICULTURIST 


is the only Agnécultural Journal in Scotland, and circulates extensively 

amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 

taterested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

Che AGRICULTURIST hag also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. p 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and 1s invaluable to the breeder and feeder as a guide to the 
. searing of animals, and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England the Royal Agricultural Society of Ireland, the Highland and 
Agri tural Society of Scotland, the Scottish Chamber of Agriculture; 
aud al the principal Agricultw al Associations throughout Great Britain an 

re ‘ 
For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post 34¢. Annual Subseription, payable in advance, r4s. 
LDibces 377, igh Breet, Edinburgh; and 145, Queen Victoria Street, 
ndon, E. 


. Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
, é ESTABLISHED 1843. 


ee 
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TERMS OF Susseairriox :— 

P" hreg Months ... ee ié ase ase ioe 
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On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
* New Series. Edited by James Brirren, F.L S., British Museum. 
Conren'ts.-Original Articles by leading Botanists.~Extracts, and 
Notices of Books and Memoirs —Articles in Journals.—Botanical News ~- 
„Proceedings of Societies, . 
Price xs. 34. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to he Protéction of Brewers’ Intereste, 
bad Licensing, Legal, and Parliamentary Matters. 
Review or TYE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
RECORD, 
The Organ of the Country Brewers. 
“The BreWers’ Guardian ” is published on the evemngs of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies xs. each. Registered for transmission abroad. e 
Offices—s, Bond Court, Walbrook, London. E.C. 


THE ENTOMOLOGIST’S MONTHLY 
y MAGAZINE. 


e 
Price Sixpence, Monphly, 24 paget 8vo, with occasional Illustrations 
Conducted by C G. Barrett, J. W. DouGias, R. McLacuzan, F.R.S., 
E C. Rvs, F.Z.S., E. SAUNDERS, 9, U%S , and H. T. Srainron, F.R.S. 
This Magazine, commenced in #864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 








mente British Isles. ` 


Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each yo : 

Vols. I to WI. (strongly bound in cloth) may be obtained by pugchasers of 
the entire set to date, at the increased price of tos. each; the succeeding 
sols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST; :, Paternoster Row. 

N.B --Communications. &c., should be sent to the Editors at the above 

»ddress, -  ¢ a} 
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ios Just published. Price £2. 
PHILOSOPHICAL TRANSACTIONS.— 


The FELLOWS of the ROYAL SOC@ETY are hereby informed that 
the Second''Part: of the PHILOSOPHICAL TRANSACTIONS, 
Vol. 1737 fòr ghe Year 1882, is now Published and Ready for Delivery 
on apvlicatioff atthe Office of the Society in Burlington’ House, daily, 
between the‘ hours of ro anc 4. 

Buflington House. WALTER WHITE, Assistant Secretary R.S. 











On the rst of every Month, price Sixpence. ® 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL. OF BRITISH ENTOMOLOGY 
: Edited by Jonn T. CARRINGTON, * 


With the Assistance of 
Freperick Bonn, F.Z S. | Joun A. Power, M.D. 
Epwarp A. Firen, F LS J. Jenner Weir, F.L.S. 
F. Buchanan Warie, M.D 
Contains Articles by well-kħown Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histortes; occurrence of Rarities, &c., there ae Monthly 
Lists of Duplicates and Desiderata. 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHRD and Curomo-LirHo- 
GRAPHED PLATES. e 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


VELECTRICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l’électricité, 


Rédacteur en chef: W, de FONVIELLE. 
E. de CLISSON: Directeur. 
Subscription Yearly, 6s. ; Six Months, 9s, 


Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, Bupce Row, Cannon STREET, LONDON. 
Specimen Copy sent post free. 


THE “HANSA?” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto at least; frequent Een and drawings. Subscript.on 
at any time; preceding numbers of the year furnished subsequently. Price 
ras. for twelve months. Advertisements 4d. a line widely spread by this 
aper; considerable abatement for 3, 6, 1z months’ insertion. Business 
Dice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freeven, M.R., Hamburg, Alexander Street, 8. 








tos. per Ann., zos. Post Free, 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
aturwissenschaften. 


a 
Herausgegeben von Dr. WILHELM SKLAREK, 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 


men Numbers may be had through ay Foreign Bookseller. 1882 will com- 
mence the XVth volume 6 


Berlin: DUMMLERS, 77, Ch@lottenstrasse, S.-W., and all Booksellers, 





Price Sixpence. S 


THE LIGHTNING ROD. On “THE 
NECESSITY* FOR A REGULAR INŠPECIĦON OF LIGHT- 
NING CONDUCTORS.” Being Abstract of Pagers read before the 
British Association, 1878-80, by RICHARD A DERSON, FCS, 
F.G.S., Author of *‘ Lightning Conductors; their History, Nature, and 
Mode of Application.” . 

‘Mr. Richard Anderson’s paper on lightning conductors was well timed, 
and we trust it will help to dispel the s and often fatal ignorance which 
everywhere exists on this abject It is appalling to hink that upwards of 
one-half of the public buildings în the kirgdom are without conductors, and 
the fatal delusion seems to be universal thzt ą conductor once put up requires 

fo more attention, the fact being that it needs looking to at least once a 

year, and rénewal at regular intervals "— The Tres August 23, 1878. 


Londont GRATTAN MARSHALL & os Paternoster Row, E.C. 
SANDERSON & CO., Electri€al Engineers, 
Leadenhall House, ror, Leadenhall, Street, E C 
+ 


t 
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NEW ATHEN UM CLUB. ' 


7 For Graduates of Universities and Members of Scientific and Learned Societic® (Established 188%. 
EXTENSION OF PREMISES. 
The success which has attended the formation of the New Athenzsum Club, requiring the Extension of the Club Premises, those adjgining in Pall 
1 


Mall East, lately occupied by the Eton and Harrow Club, 
next. Two Hundred and Fifty Members will now be ad 


ill be opened for the use of the Members, in addition to the present premises, 
tted at an admission fee of "£3 3s Annual Subscription (coverng 1883)'—Town Members, 


JANUARY 


4s.; Country Members, 42 2s. Gentlemen desirous of becoming members should apply for the requisite forms to the SECRETARY, New Atheneum 


£ 
EAA Suffolk Street, Pall Mall, S.W. 





f : QUAIN’S MEDICAL DICTIONARY. 
In + vol. medium 8vo, pp. 1,836, with 138 Wood Engravings, price grs. 6d., 
eloth, or 408, half-bound in ruses > 


A DICTIONARY of MEDICINE; includ- 
ing Pathology, General Therapentics, Hygiene, and the Direaces-pecu- 
bar to Women and Children. By Various Writers. Edited by RICHARD 
Quan, M D., E RS, &c., Fellow and late Senior Censor of the Royal 
‘Lollege of Physicians; Member of the Senate of the University of 
London: Men.ber of the General Council of Medical Education ‘and 
Registration ; Consulting Physician to the Hospital for Consumption 
and Diseases of the Chest at Brompton, 


London: LONGMANS & CO 








Now publishing, in Crown 8vo, Price zs. 6d. each. 


ENGLISH MEN OF. LETTERS. 
Edited by JOHN MORLEY. 


MACAULAY. By J. Correr Morison. 
STERNE. By H. D. TRAILL. 
SWIFT. By LESLIE STEPHEN. 
GRAY. ByE, W. Gosse. 
DICKENS. By A. W. WARD. 
BENTLEY. By Professor R. C. JEBB. í 
CHARLES. LAMB. By Rev. ALFRED AINGER. 
DE QUINCEY. By Professor MASSON. 
LANDOR. By Professor Sipnzy COLVIN. 
DRYDEN. By G. SAINTSBURY. 
WORDSWORTH. By F. W. H. MYERS. 
LOCKE. By Professor FOWLER. 
BYRON. By Professor NıcHoL. 
POPE. By Lesur STEPHEN. ; 
«COWPER. By Gotpwin SMITH. 
CHAUCER. By Professor A“ W, WARD: 
BUNYAN. By J. A. Froupe. 
SOUTHEY. By Professor Dowprn. 
HAWTHORNE. By Henry James, Jun. 
MILTON. “By Marx PATTISON. 
JOHNSON. By LESLIE STEPHEN. 
SCOTT. By R. H. Hurroy, 
GIBBON. By J. C. Morsay. « 
SHELLEY. «By’J. A. SYMONDS. 
HUME. By Pyofessor Hoxiry, F.R.S. 
GOLDSMITH. By WILtjam Brack. 
DEFOE. By W. Minto. 
BURNS. By Principal SHAIRP, 
+ SPENSER, » By the Very Rev. the DEAN. or Sr. 


Pavv’s, ° a 
THACKERAY. By ANTHONY TROLLOPE.. 
BURKE. By Joun MorLeY. 


MACMILLAN AND CO., LONDON. 
» i 





= Just published, xgmo, 2s., cloth (postage 2d.), 


RUDIMENTARY ASTRONOMY. By the*} oF unmotated. 


‘ Late Rev. ROBERT BN, M.A, F.R 5. formerly Radchffe Ob- 
server at Oxford. Third Edition, revised and“ corrected to the present 
time By WiLLiaMm TuYxnx Lynn, B.A, F.R.A.S. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Cour London, E = 





Demy vo, cloth. Price 10s. Gæ. 


NATURE AND THOUGHT. 


An INTRODUCTION Aig a NATURAL PHILOSOPHY. 
By ST. GEORGE MIVART. e 
London: KEGAN PAUL, TRENCH @ CO., 1, Paternoster Square. 


FLUIDS. ° 


EXPERIMENTAL RESEARCHES BY W. F. STANLEY. 
566 pages, Double crown Buo, 2247 Illustrations, price 155. e 


© Thoughtful and philosophical work.” —-A theneum, April i 

“These researches show an amount of labour and accurate observation. == 
Lancet, April 22 ‘i 

“ Research of ext®eme difficulty tr@ated with great skill and acumen.’ 
Knowledge, April 21. > 

** Opens out a large amount of Theory in the principles of the Science of 
Hydrodynamics and Acoustics.” "Marine Engincer, Fyne 2. 


London: E. & F. N. SPON, 16, Charing Cross; 
New York: 44, Murray Street. 





e 





Ready in a Few Daysg price rs. Cp 


MICROBES IN FERMENTATION, PU- 
TREFACTION, and DISEASE. Paper reprinted» from the Proceed- 
ings of the Glasgow Philosophical Society : 


By CHARLES CAMERON, MD§ LL D, M.P. 


Referring to this paper, Prof. Tyndall, F.R.S., writes “Matthew 
Arnold himself could not find fault with its ‘lucidity ; while as regards 
knowledge and grasp of the subject, I have rarely met its equal.” 


BAILLINRE, TINDALL, & COX, London, Paris, and Madrid. 
Just Published, Large Post 8vo, cloth, ros, 6a. 


THE SUN: 
ITS PLANETS AND THEIR SATELLSTES., 


A Course of Lectures upon the, Solar System, -Read in Gresham College 
London, in the Years r88x and 1882, pygsuant to the Will of 
Sir Thomas Gresham. 


BY 


EDMUND LEDGER, M.A, 
Rector of Barham, Suffolk ; late Fellow of Corpus Christ: College, 
Cambridge. 


Mlustrated by 94 Woodcuts, a Chart of Mars, and 8 Woodbury 
and Lithographic Plates, 


London; EDWARD STANFORD, 53, Charing ‘Cross, S.W. 


Just Published, 18mo, cloth, 25. 6d. bd 


WATER AND, ITS, TEACHINGS IN 
` CHEMISTRY, PHYSICS, AND PHYSIOGRABHY. 
i A SUGGESTIVE HANDBOOK. ý 


° 
By €C. LLOYD MORGAN, F.G.S., 
Associate of the Royal School of Mines, &e. ° 


® London: EDWARD STANFORD, 55, Charing Cross, S.W. 


MINERALS AND. PRECIOUS: STONES, 


e 
Mr. BRYCE-WRIGHT begs to call attention to his 
extensive and valuable collection of - 


MINERALS AND, PRECIOUS STONES, 


rom which single specimens can® at all times be selected -at 
moderate prices. e 
Boxes sent on approval to any part of the world.” 
Gems and Precious Stones can be purchased either mountedamm 


BRYCE-WRIGHT, 
Minerajogist and Expert in. Gens and Precious Stones,’ 


204, REGENT STREET, LONDON, W. 








e 
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SUBSCRIPTIONS TO “NATURE.” 
Yearly . , ee ate ob tes 28 ° 
Cea oe Be ee Xe 


To the United States, the Continent, and all places 
within the Postal Union ;— 


3 ` s d. z 
Yearly . . 1 ee 6 ow © oe s. 306 
Half-yearly, . . . 2. 2 2 ee I6 
veQuarterly e s s 1 ee eee 8 o 


Post Office Orders payable to MACMILLAN & CO. 
CHARGES for ADVERTISEMENTS. 





Three Lines in Column 2s. 6a, od, per Line after. 
Ld 


£ sod 

eOne-Eighth Page, or Quarter Column . . . . OIB 6 
Quarter Page or Half a Column. . ... > E15 O 
Half a Page, or a Columm. . . ©. s.. 3 5 0 
Whole Page . . . a 1 e we ew we ee O GOO 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, NOVEMBER 23. 

Roya Sodinry, at 4.30 —Mħbnthly Means of the Highest and Lowest 
Diurnal Temperatures of the Water of the Thames, and Compari on with 
the Correspondigg Temperatures of the Air at the Royal Observatory, 
Greenwich: Sir Airy, F R S —Experimental Determinations of 
Magnetic Susceptibility and of Maximum Magnetisation. R Shida.—On 
Abel’s Theorem and the*Abelian Funct on' Prof Forsyth —Note on the 
Recent and Coming Total Solar Echpses: J. N, Lockyer, FR S. 

Socrery or TELEGRAPH ENGINEERS, at 8 --Notes on the Telegraphs used 
during the Operations of the Expeditionary Force in Egypt: Lieut.-Col. 


Webber, R E. $ 
FRIDAY, NOVEMBER 24. 
Quekerr MiıcroscoricaL Crus, at 8--The Statoblasts of Freshwater 
Sponges: B. W. Priest. 
SATURRQAY, NOVEMBER as. 
Prysicat Socrery, at 3.—On Liquid Slabs: Dr F, Guthrie.—-On Rainbows 
formedgby Reflected Light: W, Ackroyd, a 
Essex Firip Cı uB, at 7.—Notes on the London Clay and Bagshot Beds 
at ‘Oak-hill Quarry,” Epping Forest’ N, F. Robarts, F.G S —On the 
Relations to each other of several forms of Inflorescence! John Gibbs. 
SUNDAY, NOVEMBER 26, 
Sunpay Lecrura Society, at 4—Garibaldi: Rey H., R. Haweis. 


MONDAY, NOVEMBER 27. 
ROYAL GEOGRAPHICAL Sogiery, at 8.30. . 
CAMBRIDGE PHILOSOPHICAL SOCIETY, at 3.--On Complex Multiplication of 
* Elkptic Functions’ A G. Greenhill —On certain Points in. the Fusction 
of the Cardiac Muscle: Dr. W, H Gaskell, —-On the Development of the 
Pollimium of Asclepias: T. H Corry 
Instiruis or Acruarnts, at 7.-—President’s Address: T B, Sprague, M.A. 
TUESDAY, NOVEMBER 28, 

ZOOLOGICAL SOCIETY, at 8.30---On the Sternum of Notornds and its Sternal 
Character® Prof Owen, g.B-—On the Identity of Asmoglossus lophotes, 
Günther, with 4 grohmanni, Fonap ; F. Day.—On International Colour- 
scales for Scientific Purposes D B Meyer. M 

ANTHROPOLOGICAL INSTITUTE, at 8.-—-On the Language and Péopè of 
Madagasear: Dr G W Parker. 

PHOTOGRAPHIC SOCIETY, at 8. 

WEDNESDAY, NOVEMBER 29. 
Sociery og Arts, at 8.—The American Patent Office: Sir F. Bramwell. 


THURSDAY, NOVEMBER 30, 
Rovat Socirry, at 4.—Anniversary. ° 


FRIDAY, DECEMBER r. e 
GEOLOGISTS ASSOCIATION, at 8. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & Covs 
i PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with gnvarymg success; is the most Trustworthy, most Hffective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. 
R. S. NEWALL & CO., 
x30, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 


68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON TYNE, 





SECOND EDITION; . 
"GRIFFIN’S. 


CHEMICAL HANDICRAFT: 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN ‘anp SONS, 22;. GARRICK STREET 
LONDON, W.C. 


c. TISLEY & 


OPTICIANS, 
BROMPTON ROAD, S.W? 


_ (Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Boz, ros. 6d. 


MANUFACTURED AWD SOLD WHOLESALE AND RETAIL BY 
® 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ECTRICITY. All 
xperimental Purpose’. 
Price Lists of Electrical an® Acoustic A Pparatus, with Drawings and 
Description of the Harmonagraph. Post Free, ad. 





Co: 


kid 


S 


172, 


aterials supplied for 





: E. 
34,5; 


Eis- 
MAIDEN LANE, 


BE CYrs Eske* & CGO. : . 
COVENT GARDEN, LONDON, W.C. x 


e @ | IMPORTERS AND MANUFACTURERS OF ALL KINDS °F 7 
CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, 
CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &c. 


Price Liss Post Free on Application. ` : $ 


ACOUSTIC APPARATUS.: 


We have pleasme to announce thapa new Pyice List of the above is now,ready, and will be sent post free on application, 
LJ 
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HARVEY AND PEAK, ` $3 
SUCCESSORS TO W. LADD & CO., ae 
SCIENTI? FIC INSTRUMENT MANUFACTURERS, 
BEAK STREET,” REGENT STREET, LONDON, W. s 
NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SPALE, 


* READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR BRUDWELL CARTER. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSIR TOV IV 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &e. a 











a 








ILLUSTRATED CATALOGUE, PRICE SIXPENCE, be 
ELECTRICAL AND SCIENTIFIC APPA- z 
RATUS —New Edition of our complete and comprehensive Descriptive B R G K E Ni i ! 


Catalogue of Electric Apphances, Instryments, and Materials, fully 


Illustrated. 72 pages, post free, Four Stamps. Special Terms to D AVY'S DI AMOND CEMENT 


Science Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, Bring St, ano a, Foster Lane) 
HOW’S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP ventor, is on the Label, and also that o! 


Rock Sections and other Objeczs for the Microscope. BARCLAY & SONS, 95, Farringdon Stfeet, London, 
E YS GOLD MEDAL, i 

THIS R PARIS EXHIBITION. 

VELU: ; MEDICINE . COCOA Coon aniy, wih tae super 

fluous oil extracted. 

Is a certain Cure for all Denimi of the LIVER, STOMACH ‘If properly pre ared, there is no nicer 

AND BOWELS, A Groat PURIFIER of the BLOOD; a | Soi popan EXTR ACT 

Powerful Invigorator o? the System, in cases of WEAKNESS edited by Dr. Hassa 

AND DEBILITY, and is unequalled in Female Complaints, J. S. FRY i SONS, Bristol and Londons 


MACMILLAN AND 008 EDUCATIONAL PUBLICATIONS. 


A NEW SERIES OF ILLUSTRATED READING BOOKS. 
THE GLOBE READERS. A New Series of Reading Books for 


Standards I. to VI. Selected, Arranged, and Edited by A. F. MURISON, With Original Illustrations. Globe 8vo. 
PRIMER I. (48 pp.) 32. BOOK III. (232 pp.) 1s. 6d. 
PRIMER IT. (48 pp.) 3d. BOOK IV. (328 pp.) Is. 9d. 
BOOK I. (96 pp.) 6d. BOOK. V. (416 pp.) 2s. od. 


SECURELY AND NEATLY MENDS 


CHINA, GLASS, 


E oman WORK, 
AND 
FANCY ARTICLES. 
Of all Chemists in rs. Bottles. 
See the name ‘®E, DAVY,” the Original In 

















. 





BOOK II. (136 pp.) 92. BOOK VI. (448 pp.) w. 6d. ° 
ADAPTED TO THE NEW CODE, ° = 
, oe 
MACMILLAN’S READING BOOKS. 
Primer eci Secar noresee .(48 pp.) 18mo, 2d. Book III. for Standard III. (f60 pp.) 18mo. 6d, 
Book I for Standard I. | (96 pp.) 18mo. 4d, - Book IV. for Standard IV. (176 pp.) 18mo. 8a 
Book II. for Standard IT. "(144 Pp.) 8mo. 5d. ` Book V., for Standard V. (380 pp.) 18mo, Is, 
ook VI. for Standard VI, (430 pp) Crown 8vo. 2s. . 
“ They are far above any others that have appeared both in form and substance... . The editor of 


the present series has rightly seen” that reading-books must ‘aim chiefly at giving to the pupils the power 
bf accurate, and, if possible, apt and skilful expression ; at cultivating in them a good literary taste, 
and at arousing # desire of further reading,’ This is done by taking care to selgct the extracts from true 
English classics, going up in Standard VI. to Chaucer, Hooker, and Bacon, as well 4s Wordsworth, 
Macaulay, and Froude. .. . This is quite on the right track, and indicates justly thea ideal which we ought 
to set before us, "> Guardian. ` a 


MACMILLAN’S FOREIGN SCHOOL CLASSICS. Edited by G. E. FASNACHT. (New Volumes), 


. UHLAND'S BALLADS AND "ROMANCES (Selections from), 


(Adapted as a First ey Reading Book for Beginners.) Edited by G. E. FASNACH 18mo. Is. 
MACMILLAN & „COo LONQON. PEN a 


“ 











Nov. 23, 1882] i ` NATURE 3 ° xxxi 
MACMILLAN AND C0/S NEW BOOKS. 


MR. WALTER CRANE’S NEW BOOK. ‘Wits UPWARDS OF 170 NEW PICTURES, 


'GRIMM’S FAIRY TALES.. 


A SELECTION FROM THE HOUSEHOLD STORIES. 
. Dong into Pictures by WALTER CRANE, -Crown 8vo. ‘68, 
~ *,* Also an Edition, limited to 250 Copies, printed on large paper. Royal 8vo. ars. 


s va i : 
‘ All should hail with gratitedathis new picture-book, which we recommend to every nursery and schoolroom ; and not only 
to every nursesy end schoolroom, but te every one who cares for good art.” —Spectator. 


' a YRW COLOURED PICTURE BOOK FOR CHILDREN. 


$ - THE HORKEY: A Provincial Ballad. 


By ROBERT BLOOMFIELD, 


Told in Coloured Pictmes by GEORGE CRUIKSHANK. With an address to Young Folks by F.C. BURNAND. qto, $s, 

‘The designs are marked by abundance of character and spirit. . . . The baok is one of the best we have yet received this 
season.” — The Mihenaunt. 

© Cruikshank’s drawings are charming—full of character, and light and playful humour. There is not a youngster who will 
not enjoy the pictures, and there are few grown up people who will be able to look upon them without a sense of real enjoyment.” 
— The Scotsman, e 


a 


MRS. W. K. CLIFFORD'S NEW STORY BOOK, $ 
ANYHOW STORIES—MORAL AND OTHERWISE, By Mrs. W. 
K. CLIFFORD’ With Illustrations by DORoTHY TENNANT, Crown 8vo. 3s, 6d. in a few days.’ 
Mrs. GANDER’S STORY. ‘By H. A. H. With Twenty-four Full-page 
Hlustrations by N. HuUxLEY, Demy oblong, 3s. 6d. 


“Mrs, Molesworth is mistress of the art of writing for children,” — The Spectator. 
MRS, MOLESWORTH’S NEW BOOK. 


ROSY. By Mrs. Moxreswoxrru, Author of “Carrots,” “The Cuckoo 


Clock,” “ Herr Baby,” &c. With Illustrations by WALTER CRANE. Globe 8vo. Price 43. 6d, 


By THE GAME AJJTHOR, UNIFORM WITH THE ABOVE, witH ILLUSTRATIONS sy WALTER CRANE. 
Globe 8vo. 48, 6d, each. * 





CARROTS. . THE TAPESTRY ROOM. : 
TELL ME A STORY. THE CUCKOO CLOCK, 
GRANDMOTHER DEAR. A CHRISTMAS CHILD. 
PEOPLE'S EDITIONS, Profusely Illustrated, 6d. Each. 
$ e Or, Complete in One Volume, Cloth, Medium 4to, 3s. ` 
TOM. .BROWN’S SCHOOL DAYS. | WASHINGTON IRVING'S OLD 
“A book that will amuse, delight, and elevate boys.”— CHRISTMAS, ° i 
Spectator. ° “A gem in its way.”—Datly News.e 


WAFERTONS WANDERINGS |WASHINGTON IR VINGS. 


“IN SOUTH AMERICA. BRACEBRIDGE HALL. 


“ One of the most delightful books ever written.” — Saturday - tMr, Caldecott’s ilus@ations are very clever indeed.” — Zhe 
Review. Times. 
e MEDIUM gro. PRICE 8s. 


PALADIN AND SARACEN: Stories froth ARIOSTO." By H. C. 


` HOLLWAY-CALTHRO With Illustrations by Mrs, ARTHUR LEMON, engraved by O. Lacour, Crown 8vo. 6s © 
of [7n a few days. 
NEW BQOK BY THE AUTHOR OF “WHEN I WAS A LITTLE GIRL.” 


WHEN PAPA COMES HOME; the Story of Tip, Tap, Toe. By the 


Author of “ Nine Years Old,” ‘‘Pansie’s FloureBin,” &c: $ With Ilustrations by W. J. HenNessy, Globe 8vo. 4s. Bd. 


Messis. MACMILLAN & CO?S lilystrated Catalogue of Gift and Presentation Boole free on application. . ° 
* 








MACMIBLAN & CO., BEDRORD STREET, LONDON. 
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| Messrs. ‘MACMILLAN AND | 60. 5 NEW BOOKS. 
NEW NOVE LS AT ALL THE een i . 
Now Ready, a New Novel. 2 Vols Crown 8vo. Price TWELVE’ SHILLINGS. 4 


MRS., LORIMER. A Study in Black and White. By Lucas MALET. 


Two Vols.’ Crown 8vo. 125. 
Ready-December 5, A NEW AMERICAN NOVEL. Price FOUR SHILLINGS and SIXPENCE. a` 


auc: Ty, 408. A Tale of Modern India. By F."Marrow OBAWEORD. 


Crown 8” | 4s 6g, (Uniform with “ Demociasy, ") gn 


Immediately, Two vols, ciown 8vo. Price TWENTY-ONE SHILLINGS. Eon 


ON FLOWER. A New Novel. 2 volse Crown 8vo. 21s. 





ENGLISH MEN OF LETTERS. Edited by Jonn Morey. New Volume. 


MACAULAY. By J. e Correr Morison. Crown 8vọ. 2s. 6d. 


i ‘Now *Ready. Price One Guinea, 3 


MRS. OLIPHANT’S NEW WORK. 





THE LITERARY HISTORY OF ENGLAND IN THE END OF 


<- THE EIGHTEENTH AND BEGINNING OF THE NINETEENTH CENTURY. By Mrs. OLIPHANT. New 
Issue with a Preface. Three Vols. Demy Svo. 21s. ee 


“Her three volumes abound with passages of eloquence and insight, and to the young student of English literature will be of 
the utmost value ‘as suggesting, new points of view, and stimulating interest and enthusiasm for the subject” — British Quarterly 
Review, 

“ She not only recalls to our minds the names of many half forgotten authors who were important enough in their day, but what 
she says about those who have been criticised and wiitten about over and over again is so fresh and sparkling, and so just withal, ‘that 
her book will be read for its own sake, quite as much as for the facts to be found in it.” Westminster Review. 


ANNIE KEARY. A Memoir. By ELIZA Kuary. Witha Portrait. 


Crown 8vo,, ` 
LECTURES ON ART AND ‘THE FORMATION OF TASTE. * By 
LUCY CRANE. Wath Illustrations drawn by THOMAS and WALTER.CRANE. Crown 8vo, 6s, 
NATURE SERIES. NEW VOLUME, 


THE COLOURS OF FLOWERS AS ILLUSTRATED IN THE 


BRITISH FLORA, By GRANT ALLEN. With Illustrations, Crown 8yo, 3s, 6d, 





Now ready, Third Thousand, Crown 8vo, Price FOUR SHILLINGS and SIXPENCE. 


A MEMOIR OF DANIEL MACMILLAN. By Taomas Huemes, 


Q.C. Witha Portrait, engraved on steel by C. H. JEENS, from a painting by LowEs DICKINSON. Çrown 8vo. es. 6d. 


ON THE RELATION OF CHEST MOVEMENTS TO PROGNOSIS 


IN LUNG DISEASE, AND ON THE APPLICATION OF STETHOMETRY TO EXAMINATION FOR LIFE 
ASSURANCE. By ARTHUR RANSOME, M.D., M.A., Cantab,, Physician to the Manchester Hospital for Consumption 
and Diseases of thè Throat, Lecturer on Public Health in the Owens College, Manchester. * With a ope atu: 8vo. 


75.6 


FUNCTIONAL ELEMENTS OF AN ENGLISH SENTENCE, ‘an 
Ea EXAMINA TION OF a crs with a New System *of Analytical Marks. By the Rev. W. G WRIGHTSON, 


Now Ready. Third Edition. Feap. 8vo. eqs. 6d, 


"ELECTRICITY AND MAGNETISM, ELEMENTARY LESSON S IN. 


e BySILVANUS P. THOMPSON, B.A., D. Sen. F.R.A.S., Professor of Experimental Physjes år in Cee Cdllege, Bristol. 
te With.numerous Illustrations. Third Edition. Feap, 8vo. 45. 6d. 


c An excellent little text- book, . The book contains.a large amount of information dati. „Iti is a book which 
may be commended f the beginner as an eifeellent introduction to the subject.”-— Westminster Review. ` : 


ARITHMETIC OF ELECTRIC LIGHBING. By R. Ẹ. i DAN M.A. 


Evening Lecturer i in Experimental Physics at King’s ; College, London. Pott. Svo, 25, 


Fare. 





MACMILLAN AND ÇO., PEDTORD STREET, LONDON, W.C. 
k by a Cray, Sons, AND Tanor, at 7 and 8, Bread Strget Ti, Queen Victoria Street, in the City of London, and published by 


Macanan anp Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuurspay, November 23, 1882. 
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ZOOLOGY AND .ELEMENTARY 
~ oe BIOLOGY. 


CURRICULUM OF THE UNIVERSITY, OF LONDON. 

Professor RAY LANKESTER'’S Classes at Uniyersity College can be 
entered now, AFTER CHRISTMAS, or the First Week in May. 

Lectures.—One to two on Tuesdays, Wednesdays, and Thursdays 

Practical Work.—Two days or five days a week. 

B. These Classes can be attended by Students attached to any Schoo! 

or College, or by Independent Students eee z 
„Apply for further information at the Office, University College, Gower 
Btreet, 


ROYAL AGRICULTURAL SOCIETY OF 
3 ENGLAND. 


DIAGRAMS OF INSECTS INJURIOUS TO FARM CROPS: 

A SET of SIX DIAGRAMS, viz. Cabbage, Butterfly, Turnip Fly, Beet 
Fly, Wireworm, @reen Fly god Crane Fly, with their grubs and pupa, are 
now ready, and will be forwarded on application, carriage paid, if the order 
is"accompanied by stamps or other remittance, as follows i- 

For each Set on Paper, ss 

For each Diagram on Paper, ts. 

For each Set Mounted on €alico and Glazed, 8s 

For each Diagram similarly Mounted and Glazed, 1s 64 
7 H. M. JENKINS, Secretary. 





Hanover Square, London, W 


MONSTER OF THE DEEP. 


Huge Spider Crab, taken off the Coast of Japan, largest ever captured, 
length from tig to tip of Claws r5 to 16 feet, Shell thoroughly preserved, for 
Sale.-Apply, Letter only, toH. P., 29, Union Square, London, N 





MAPPIN & WEBB’S 
é CHESTS 


PLATE : 
“CUTLERY 


COMPLETELY. 
FITTED. 


All Sizes in Stock. 






SPECIAL 
DETAILED “LIST 
BREE. 

o 


OXFORD STREET, WEST END;*AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
{ANUTACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 





THE BEST MAGIC 
LANT 














Illustrated Catalogue of Lanterns, price 6d. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to B.M. Government, 
the Royal Observatory, &t., &¢., 


63, STRAND, LONDON, W.C. °” 
PRIZE MEDAL, 1862. ESTABLISHED I00 YEARS, 
NEGRETTI 
° $ AND 
ZAWBRA’ S 


* CHRISTMAS: | 


NEW YEAR'S PRESENTS, 


i USEFUL AND ORNAMENTAL. 
F. VE GUINEAS & UPWARDS 


BAROMETERS, _ 
OPERA AND RACE 
+ GLASSES, &c. 


re Unstrated, Price Lists posted Freee 
. NEGRETTI & ZAMBRA, 


w 
SCIENTIFIC INSTRUMENT, MAKERS, TÖ ` 
. Her MAJESTY THe QUÉEN,, ” A pu 
' HOLBORN VIADUCT; - 
45, CORNHILL, & 122, REGENT STREET, LONDON 
e PHOTOGRAPHERS—(RY8TAL PALACE, SYDENHAM Ld 
. 





* 





NATURE 


i i 
« kd 


I e 
e [Vov. 30, 1882 





MICROSCOPES, 


Unequalled by any other Maker ke the same Price. Intending Purchasers 
g should apply to the Manufacturer, 


EDMUND WHEELER,’ 
48N, Tollington Road, Holloway, N., London. 


THE’HARPUR TRUST, BEDFORD. 


The Office of HEAD MISTRESS of the High School for Girls is 
VACANT The Head Mistress will receive a fixed salary of £200 a year, 
and a capitation fee of £3 onthe First Hundred Scholars. and £2 on the 
Second Hundred. The number of girls at present in the school is 82. 
Thirty printed copies cf applicavons and testimonials to be sent on or before 
December 2nd, 1882, to A H. ALLEN, Clerk of the Harpur Trust, Bedford, 
from whom further particulars can be obtained. 

It is requested that no personal application be made by any candidate to 
any member of the Governing Body. - 7 


By order, 





A. H. ALLEN, Clerk. 
Harpur Trust, Bedford, November 16, 1822. 








Valuable Work offered New at less than the usyal Second-Hand Price. 
WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Edition, including all the Supplements; nine Large 
Vols. 8vo cloth, New (Longmans, 1881), for £8 8s , carflage paid (sells at 
415 2.) Wm F. Cray, Bookseller, 2, Teviot Place, Edinburgh. Early 
Apphcation necessary to secure above. 


JUNIOR PHYSICAL SOCIETY.—A Labo- 


ratory Student, an Oxford Graduate, wishes to form a small Society 
of Intelligent Students, t> meet once a week for mutual assistance in 
learning the Theory of Electricity. No Expenses. Address J. W, 
London Institution, Finsbury Circus, E.C. 


WANTED, A ,RE-ENGAGEMENT AS 


Chemist or Assistaut in Works or Laboratcry.—CHEmiIstT, 29, Bedford 
Street, Strand, W.C. 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ““ MAGNETISED,”? constructed at 
the recommendation of W. Crooxss, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. ; 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 

Unly Addresses 61x, Strand, and 34, Royal Exchange, London. 


N.B.—Watches can be converted to this plan. 3 
É ELECTRICAL ANDSCIENTIFIC APPA- 


RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Illustrated. 7a pages, post free, Four Stamps. Special Terms to 
Science Teachers and Schools,—-H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E.C. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c.e&a@ - os 


eed 
GEOLOGY AND MINERALOGY. 


Specimens, Collection# Cabinets, Hammers®Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 
STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
. . Extensive Geological Stores, bd 


° 98, CHARLOTTE STREET, FITZROY SQUARE, LONDON , 


DIAMONDS IN MATRIX. 


’ * ` 
R. C, NOCKOLD, Diamon and Oriental Stone Cutter and Dealer, has 
or sale’ Specimens of the aboveg also Cut Precious Stones in all Colours. 


. Precious Stones valued and bonght Sa t 
_ æ FR ®STREET, SOHO. W 
GREEK and’ ROMAN COINS. Catalogue 


of the Colgotion formed.by GEORGE SIM, F.S.A. Sgot., Edinburgh. 
go price e 
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LIVING SPECIMENS FOR FHE MICROSCOPE. 


THOMAS BOLTQN, NATURALISTS’ and MICROSCOPISTS’ 
e 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 

T. B. has last week sent to his subseribers a small capit0-branchiate 
marine worm (not yet idennfied) with drawing and desemption. He has 
also sent out Lophopus crystallinus, Stephanoceros Exchognii, Meliceria 
ringens, Melicerto tyro, Linigas annulatus, Volvox globator, &e sa 
_ Weekly Announcements wat be made fn, this place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post-frees 





Twenty-six Tubes in course of Six Months for Subs ption of Ar 1s. - 
or Twelve Igibes Jorrios. 6d. 


Portfolio of Irawings, Eight Parts, rs. eagh. w 
MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Duorite, Dolerite, Elvans, Gatbro, Gutiss, Graniee, Granulitt, 
Lava, Lipante, Napvleomte, Nephelenite, Obsidian, Perthite, Piknte, 
Pitchstone, Porphyry, Phenclite, Quartzite, Rhyolite, Schorhite, Syenite, 
Tachylite, Trachyte, &c., 1s Cd and 2s. each. Sections of Sedimentary 
Tock showing Fogmunnifera, Sponge Structure, | Corals, Shells, Xanthdix, 

Ce 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


MINERALOGY AND LITHOLOGY. 


Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF 1EACHERS AND SCIENTISTS To HIS EX- 
TENSIVE SERIES OF FUREIGN ROCKS, 

List on Application. 


Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Apparatus, 
Catalogues tree. si 


SAMUEL HENSON, 


277, STRAND, LONDON, ` 
Opposite Norfolk Street: 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the Frenc Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C, 


LA SEMAINE FRANCAISE; Journal Frangais pour 
l'Angleterre : Politique, Littérature, Scienc8s; Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne-, 
ment franco par la poste—un an, =ss. 2d.; six mois, 7s. 7a. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading te, one particula? Gallic print. 
It certainly merits success.’’—Graphic, ; 7 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things... .. It will be far better for ast than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe i,will be highly valued in all those 
many households where French is cultivated. The printing is very wel] 
done, "Queer. 














‘Terms or Susscrtrrion:— sod. 
ry Three Months se sse se se ee m 3 I0 
s ix 7 ee eC ee 2 


Twelve ,, one a tee seat aoe we I5 2 
P.O.O. payable to T. Spanswick, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


f e. A 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. BARRETT, Pe. oUGLAS, R. McLAcHLaN, F.R.S., 
E. C. Ryg, F.Z.S., E. Saunpers, F.L.®, and H. T. Srainron, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Batomology, and especially on the Insects of 
the British Isles. y 

Subscription—Six Shillings per Volume, post free. The volumes com- 
‘une number in each year. , 

Vols. I. to VY. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each; the succeeding- 
vols. may be pad Meparately or together, at 7s each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Cotmimication®, &c., should be sent to the Editors at the above 
address. 
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€ 
ITHE’ ZOOLOGIST: ° 
A MONTHLY MAGAZINE OF NAFURAL HISTORY. 


Third Series. Edited by J. E. Harrinc, F L $, F.Z S, Member of the 
e — British Ornithologists’ Umon , comtains— 


Original, Articles by well known naturalists in every branch wf zoology, 
habits of Animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and ntgration of British fresh-water fish; new or 
rare marine fsh; local aquaria; British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interes@ to those Who delight m natural history. 
Reports of the Linnean, Zooldgical, and Entomological Societies Reviews 
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of natural history books Occasional translations from foreign zoological 


journalsof mportant and interesting articles in various branches of zoology. 
There are oécasional woodcuts. 


JIN VAN ZOORST, Paternoster Row 
THE BREWERS6*GUARDIAN: 


A Fortfffghtfy Paper devoted to the Prot&ction of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Review OF THE MALT AND Hor Tra@z8, anp WINE AND Spirit TRADE 
RECORD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and 1s the only jourrfal officially connected with brewing interests, 
Subscription, 165 6@ per annum, post Free, dating from any quarter-day. 
Single copies 1s each. Registered @or transmission agroad. 
Offices—s, Bond Court, Walbrook, London E.C. 


NORTH *BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-baiiffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Counti€s of England. 

The AGRICULTURIST has also a very considerable circulation on tho 
Continent Y% Eupe, America, Australia, and the Colonies. , 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication : 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and ıs invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease, _ 

Full Reports are given of the Meetings of the Royal. Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of 
and ali the principal Agricultw al Associations throughaut Great 

re. . 

For Advertisers addressing themselves to Farmers a better medium does 
not exige. 

Price 3g. By post 

Offices~-377, High 
London, + 

Post-Office Orders pay.#le to Charles Anderson, Jun.. Edinburgh 

ESTABLISHED 1843. 


Just published. Price 42. 


PHILOSOPHICAL TRANSACTIONS.— 
The FELLOWS of the ROYAL SOCIETY are hereby informed that 
the Second Part of the PHILOSOPHICAL TRANSACTIONS, 
Vol. r73, for the Year 1882,1s now Published and Ready for Delivery 
on application at the Office of the Society in Burlington House, daily, 
between the hours of 10 and 

Burlington House. WALTER WHITE, Assistant Secretary R.S 


‘SCIENTIFLC 








Agriculture 
Britam and 


Jd. Annual Subscription, payable m advance, 14s. 
Birce, Edinburgh; and 145, Queen Victoria Street, 
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On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOUENAL of BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
Frupgrict Bonn, F.Z S. Joux A. Powsr, M D. 
e Epwarp A. Firex, F.L.S J Jenner Wei, F.L.S. 
F. Buchanan Wuitz, M D 

Contains Articles by well-known Entomologists on all Bgan shes of the 
Science ; on Insects injurious ar beneficial to Farm or Garden: Notes on 
Habits, Life-Histories; occurrance of Rarities, &c ; there are Monthly 
Lists of Duphcates and Desiderata 

Numerous Wooncyr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Cxromo-Lirau- 
GRAPHED PLATES = 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


LELECTRICITE 


Chaque Samedi, 16 peges, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustré, spéciale, seul journal tenant les lectew s 
au courant de toutes Jes expositions électriques, et de tous’ les 
progrès de l’électricité, 


Rédacteur en chef: W, de FONVIELLE, 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s, ; Six Months, 9s. 





Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, BupGe Row, CANNON STREET, LONDON. 
Specimen Copy sent post free, 


THE “HANSA” 


Published since 1864 m Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4ta at least; frequent supplements and drawings. Subscript on 
at any time; preceding numbers of the year furnished subsequently. Price 
res for twelve months. Advertisements 4d. a line widely read. by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 
W.v Freesen, M.R.. Hamburg, Alexander Street. 8 





Business 
Edited by 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, , 
BRITISH AND FOREIGN. 
New Series. Edited by Jamas Britren, F.L S$, British Museum, 
Contents ~Original Articles by leading Botamsts.--Extracts, and 
Notices of Books and Memoirs —Articles in Journals.—Botanical News. — 
Proceedings of Societies. 
Price rs 37 Subscription for One Year, payable in advance, res. 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


WORTHIES. 





‘ The following is a list of the Portraits that have appeared ia the above Series, 


» MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. e 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 

SIR CHARLES eee 
IR CHARLES WHEATSTONE. 
R WYVILLE THOMSON, 

ROBERT WILHKLM BUNSEN, 

ADOLF* ERIK NORDENSKJOLD. 


e 
SIR WILLIAM THOMSON.” 
HERMANN L. £. HELMHOLTZ, 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. , 
JEAN BAPTISTE ANDRE DUMAS. 
RICHARD OWEN. ” ‘ 
JAMES CLERK MAXWELLe 
JAMES PRESCOTT JOULE. 

« 


Od . e 
Proof impressions optthese, printed on India paper, may be had from the Publishers, price 5s. each, or 
' the Set of 20 Portraits in a Handsome Portfolio for £5.55. od. carrigge paid. 


THE PORTFOLIO MAY BE 


¿EAD SEPARATELY, PRICE 6s. 


Cheques and P.0.0.s payable to MACMILLAN & C ree 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. ws 
e “4 š ° 
‘ i s ps 
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* BURNS. By, Principal SHAIRP. , 
SFEN SER. By the Very Rev. the Dean oF ST. 
e PAUL'S, 
: THACKERAY. By ANTHONY TROLLOPE. 
‘B@REE. By Jou Morey. ° $ 
MACMILLAN AND CO., LONDON. 
oe = i & 
m ° 
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NEW ATHEN4UM CLUB. è 
For Graduates of Universities and Members of Scientific and Learned Societieg (Established 7878} 
EXTENSION OF PREMISES. 


The success which has attended the formaticn of the New Athenæum Club, requiri i ining i 
quring the Fxtengion cf the Club Premises, thote adjoining in Pall 
Mall East, lately occupied by the Eton and Harrow Club, will be opened for the use of the Members in addition to the prevent Fe secre TAN UARY 


next Two Hundred and Fifty Members will now ke adm@ted at ise 
a a County Mente pa adm@ted at an admiscien fee of %3 3s 
Club, Suffolk Street, Pall Mall, S W. e 


Annual Subcipticn (covering 1883) —Tonn Members, 


Genilemen desirous cf keceming members shculd apy ly for the requisite forms to the SECRETARY, New Athenzum 








MACMILLAN’S MAGAZINE, “No. 278. 








FOR DECEMBER. Price® 1s. > 
aoe ’ ° 
CONTENTS OF THE NUMBER. ° ` 
1. POOR MATTHIAS.” By Matthew Arnold. 6, HOT HASTE FOR NEWS. By a Staff Officer. 
2. THE WIZARD'S SON. By Mrs, Oliphant. 
WVL y Mrs, Oliphant, Chapters | | THE TOPOGRAPHY OF INTEMPERANCE. By 
3. WHAT IS SIMONY? ByRev. A. T, Davidson. Thomas Glyde, ° 
4. ENSILAGE. By James E. Thorold Rogers, M.P. 8. ON SOME POINTS IN * NATURAL RELIGION.” 
5. TWO VILLAGES OF HESSIA. By H. Ayray Tipping. By Andrew C. Bradley. i 
MACMILLAN AND CO., LONDON. s 
Price 2s. 6d, each, 


Now publishing, in Crown 8vo. 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. 

MACAULAY. By J. COTTER Morison, 

STERNE. By H. D. TRAIL, 

SWIFT. By LESLIE STEPHEN. 

GRAY. By E. W. Goss. 


° DICKENS. By A. W. Warp. 


BENTLEY. By Professor R. C. Jesr. 
CHARLES LAMB. By Rev. ALFRED AINGER. 
DE QUINCEY. By Professor Masson. 
LANDOR. By Professor Srpney COLVIN. 
DRYDEN. By G. SAINTSBURY. 
WORDSWORTH. By F, W. H. MYERS. 
LOCKE. By Professor FOWLER. 

BYRON. By Professor NıcaoL, 

POPE. By LESLIE STEPHEN. 

COWPER. By Gotpwin SMITH. 
CHAUCER. By Professor A. W, WARD.. 
BUNYAN. By J. A. FROUDE. 
SOUTHEY. By Professor DowpEn. 
HAWTHORNE« By Henry James, Jun. 
MILTON. By Marx Pagrison. 
JOHNSON. By Leste STEPREN. > 
SCOTT. By R. H. Hurrok. 

GIBBON. By J. C. Morison. 
SHELLEY. By } A. SYMONDS. y 
HUME. By Professor HuxLey, FR.S. 
“GOLDSMITH. By Witiiam BLACK. 
DEFOE. By W. MINTO. 


Just published, x2mo, 25 , clogh (postage 227). a 


RUDIMENTARY ASTRONOMY. By the 


Late Rev ROBERT MAIN, M.A, ERS., formyly Madchffe Ob- 
server at Oxford ‘Third Edition, revised and corrected to the present 
time By WirLram Tuynvg Lynn, BA, FR.A.S. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, EC, 





Price Sixpence 


THE LIGHTNING ROD. On “THE 
NECESSITY FOR A REGULAR INSPECTION OF LIGHT- 
NING CONDUCTORS” Being Abstract of Papers read before the 
British Association, 1878-80, by RICHARD ANDERSON, FCS, 
F.G S., Author of *‘ Lightning Conducftrs; their History, Nature, and 
Mode of Application.”” 

‘Mr. Richard Anderson’s paper on lightning conductors was Whbumed, 
and we trust it will help to dispel the gross and often fatal ignorance which 
everywhere exists on this subject It 1s appallmg to think that upwards of 
one-half of the public buildings in the kingdom are w ithoug conductors, and 
the fatal delusion seems to be universal that a cı ductor once put up requires 
no more attention, the fact being that it needs luuking to at least once a 
year, and renewal at regular intervals,""—-he Times, August 23, 1878 


London: GRATTAN MARSHALL & CO., Paternoster Row. E.C. 
SANDERSON & CO, Electrical Engineers, 
Leadenhall House, tor, Leadenhall Street, E C. 





ros per Ann., 2os Post Free, 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der tertschritte in deff 
Naturwissenschaften. 


. Herausgegeben von Dr. Wu term SKLAREK, 


A Weekly Periodical devoted to Natural Science 52 Nos , 16s Speci- 
men Numbers may be had through any Foreign Bookseller 1682 will com- 
mence the X Vth volume. * 


Berlin : DUMMLERS, 77, Charlottenstrasse, S W , and all Booksellers. 


«MINERALS AND PREGIQUS STONES, 


Mr. BRYCE-WRIGHT begs to call attention to his 
extensive and valuable coflection of 


MINERALS AND BRECIOUS STONES, 


. 
from which single specimen” cag at all times be selected at 
moderate prices. 
Boxes sent on approval tq amy part of the world, ‘ 
Gems and Precious Stones can be purchased either mounted 


or unmounted. 
- BRYCE-WRIGHT, 


Mineralogist gand Expert in Gems and Precious Stones, 
20%, REGENT STREET, LONDON, W. 
e 
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SUBSCRIBTIONS TO 


Yearly © 6 ee ee ee gs 28 o 
HaWeyearly. s s 6 6 ee + + 14 6 
Qparterly s s s 6 eee ee 7 6° 


To the United States, the Continent, and all places 
within the Postal Union = 


. 3 d, 
Yearly p, a eee we ee 30G 
Half-yeariy. o o 6 s sasa‘ 15 6 
Quarterly . . s. s s> 80 


Post Office Baers paygble to MACMILLAN & CO, 
ee 


e 





CHARGES for ADVERTISEMENTS. 


e  Threg Lines in Column 2s, 6d. gd. per Line after. 


. As d 
One-Eighth Page, or Quatter Column . . 018 6 
Quarter Page or Half a Colum. . <.: 215 0 
Half a Page, or a Cofumn. . . e... 3 5 8 
Whole Page . . thu a a we 6 6 0 


OFFICE :°29, BEDFORD STREET, STRAND, W.C. 


DIARY @F SOCIETIES. 


Woe LONDON 


THURSDAY, NOVEMBER 30. 
Roya. Socrery, at 4 —Antfiversary. 


FRIDAY, DECEMBER 1 


Geovosists’ Association, at 8.—On the Entomostraca of the so-called 
Cypris-bed of Boulogne: Prof T, Rupert Jones, F R.S.—-On the New 
Sections in Westcombe Park, Greenwich T, V. Holmes, F GS 


SUNDAY, DECEMBER 3 
Sunvav Lecrure Society, at 4 z-Life on the Ocean Surface: Prof H. N 


Moseley. 
MONDAY, DECEMBER 4. 


Lonpos™Prsrtrution, at s ~ Crystallography: John Ruskin 
Socrery or CHEMICAL INDUSTRY, at 8 

VICTORIA INSTITUTE, at 8 

ARISTOTELIAN SOMETY, at 7g0 —Hume to Kant: J, Fenton. 


WEDNESDAY, DECEMBER 6. 


GroLoGIcaL SocreTy, at 8.—On the Crigin of Valley-Lakes, mainly with 
reference to the Lakes of the Northern Alps: Rev A. Irving, B A.—On 
the Mechanics of Glaciers, more especially with Relation to thei sup- 

„ posed power of Excavation Rev. A. Irving, BA —On Mr. Dunn’s 
“ Notes on the Diamond-Fields, South Africa, 1880" Francis Oats 

Society or Arts, at 8,—Artificial Drying of Crops' W. A. Gibbs 


THURSDAY, DECEMBER 7. 
“ROYAL SOCIETY, at 4 30 
Bec zaN Socrety, at 8.—Tasmaman Plants in South Australia:'J G Otto 
Tepper —N@w and httle kngyn Collembola : G Brook —Lichens collected 
by Wr. Mangay in Eastern Asia: Dr Nylander and Rev. J. M Crombie. 
—The Genera and Species of Chalgglinæ : W, F. Kirby 
CHEMICAL ETY, at 8—Ballot for the Election of Fellows —On the 
Condensation Product of Phenanthraquinone with Ethylic Acetoacetate . 
F R. Japp,and F W. Streatfield--On the Condensation Products of 
Oenanthol Part r: W. H. Perkin, Jun —On the Condensation Products 
of Isobutyl Aldehyde, obtained by means of Alcoholic Potash: W. H. 
Perkin. Jno -On the Formula of Lophin’ H E Armstrong.—On the 
Molecular Weight of Basic Ferric Sulphate: S. U. Pickering ——On certam 
Brominated Compounds obtained in the Manufacture of Bromine: Se 
Dyson.—The Chemistry of Hay and Ensilage: F., Woodland Toms — 
Note on the preparation of Diphenyleneketone Oxide: W H Perkin. 
LONDON INSTITUTION, at 7 —Beethoven’s Earlier Sonatas: Ernest Pauer. 
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LIGHTNING CONDUCTORS. 
Experience, accumulated since the timey of Benjamin Franklin, pr ves 
conclusively that a Conductor made of Sfeer of adequate size ts the best 


of all apphances for ti e protecticn of ever¥ description of building from the 
destructive effects of lightning 


NEW ALE: & Cos 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; ts the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and tt costs 
only ONE SHILLING per Foot for the standard size, which ensures safe y 
in any storm 


R. S. NEWALL & CoO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 


68, ANDERSTON QUAY, GLASGOW. 


MANUPACTORY —GATESHEAD-ON TYNE 
a. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 2d, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 ppa INustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SGIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St., AND 2, FOSTER LANBE). 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 











pen Rea ao 


OINTMENT 


A CERTAIN 


REMEDY 


For BAD BREASTS, OLD, WOUNDS, and SORES, If 
effectually rubbed of the Neck and Offest, it cures SORE 
THROATS, BRONCHITIS®@ COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





ir aes eas 
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BECKER '& COCO., | 


84, MAIDEN LANE, COVENT GARDEN, LONDON, W.D. 


« 
© IMPORTERS AND MANUFACTURERS OF ALL KINDS OF 


as 
CHEMICAL, PHYSICAL, AND ELECTRICAL, APPARATUS, | 


CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &c. 
Price Lista Post Fred on Application, : ° 


ACOUSTIC APPARATUS. *:! 


We have pleasure to announce that a aew Prica List of the ‘above is now ready, and will be sent post free on application. 


~~: 
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HARVEY AND’ PEAK, i >% 
SUCCESSORS TO W. LADD & CO., : o* 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, wW. a * 
NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD, SCALE, 


READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR BRWDNELL CARTER, 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND “CLASS INSERUCTIOV IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECIRICITY, PNEUMATICS, &c. 3 


ILLUSTRATED CATALOGUE, PRICE SIXPENQE, 








NOW READY, PARTS XV., XVI. vets HUMBER): SCHOBERLECHNER TO SKETCHES 
PRICE 7s. _ > 


A DICTIONARY 3 
MUSIC -AND MUSICIANS, 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


Epirep sy GEORGE GROVE D.C.L. e . 


Vols. I. and II.—-Price 21s. each. oe 


Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. 


Demy 8v0, cloth, with Mlustrations in Music Type and Woodcut, Also published in Quarterly Parts. Parts I t 
XIV., price 35. 6d. each. Parts XV., XVI, price 7s. Cloth Cases for binding Vols. T. and IL, price 1s. each, 


TO BE COMPLETED IN THREE VOLUMES, 





“Dr. Grove’s Dictionary will be a boon to every intelligent lover of music.” —Saturda Renew. 

“ What is modestly called a ‘Dictionary’ might have fairly been entitled an ‘ Encyclopædia,” for the editor has Wauded u 
his scheme everything that belongs to music, or is allied, or ıs even distantly related to it. It would be a great mistake to regarc 
this work as useful only for the purposes of reference. it is a collection of intere ting and valuable articles on all hinds of musica 
subjects, which amateurs, who take a genuins interest in the art they profess to love, will read frem begufhirg to end,”— 


Dariy News. 
“We now take leave of this ‘ Dictionary,’ recommending ıt heartily to our readers as full of instruction and amusement.”— 


The Timis. 

“ As a complete account of the biographical as well as technical materials relating to the art of music and its history, si 
Grove's Dictionary is without precedent in England.” —Quarterly Review, 

‘The work, when complete, will supply a want which has long been felt by amateurs and professors of the art in eh 
country. "_IlustPated London News. 

“This work promises to be for music what the best encyclopedias are to general literature and science,” — Guardian. 





MACMILLAN AND CO., LONDON. A f 
R In fcap. 8Vqy price 35. 6g. 
C. TISLEY & Co, SOUND: ELEMENTARY LESS@NS ON 
By Dr. W. H STONE, Locher an Physics at St. Thomas's Hospita 


S. 
> OPTICIA "N Ss With numerous Illustrations. 
b , “This 1s an excellent litle texts book, well adapted for students of tb 
Science and Art Classes, but also of considerable value to those who desd 


172, BR OM PTQN £ OA D, Ss. W. to do something more than cram. The student of acoustics will find it 


: A 9 very acceptable help, and a stepping-stone to the more elaborate works o 
t (Close to South Kensigeton Museum.) the subject, while the musician will find im its pages information which ma 


be of great assistance to him in the acquisition of his art.—Ang/¢y 


THE PHO NE ID 0 SC OPE meas MACMILLAN & CO. London. 


e An Instrument for eae rhe Colour Figures of Tiqyid Fims under? | BEST ‘BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 





@ Beinga visible demonstration of the Vibratory and Molecular Motion of a 


- o ‘Telephone Plate DIFFERING FROM ANY {HING ELSE EVER PRODUCED, 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive Writing becomes a pleasure when thigg[nk is used, It has been adopt 
. Pamphlet, &c., in Cardboard” Box, ros. 62, by the principal Banks, Public omes ang Radway Companies throug! 
relan 
MANUFAGTORED ANDS SOLD WHOLESAI® AND RETAIL BY It writes almost instantly Full Black. | Flows easily from the Pen, ‘ 
a 5- C. TISLEY & CO., 172,.3BROMPTON ROAD, LONDON, S.W. Does not corrode Steel Pens, Blotting-paper may be applied at th 
Is cleanly to use, and not liable toBlot. moment of writing, 
r TELEPHONIC P ei All Materials suppfied for Can be obtained in London, through Messrs, Barccay & Sons, Farrin 
à Rimental Purposeg. e don Street; W. Epwarps, Old Change; F. NewneRrv & Sons, Newga re 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and Streeti J: a TSAN E Cor Duke Seer Liverpool aid to'be had gis 
Description of the Harmonograph, Post Free, 2d. ’ BEWLEY & DRAPER (Limited), Dublin. : 
e ` 
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MACMILLAN & CO’S BOOKS FOR PRESENTS. 
BY PROFESSOR HUXLEY, F.R.S., &e. 


Lay Sermons, Addresses, and Reviews. | Physiography. An Introduction to the study of 
Sixth Edition. 8vo. Js. 6d. Nature. With Coloured Plates and Woodcuts. New 
eEdition, Crown 8vo. 6s. 


Essays selected from Lay Sermons, Addresses, | American Addresses, with a Lecture on the 








and Reviews. Second, Edition., Crown 8vo. 1s. S Study e 8vu. oa E 
cae i cience and Culture, and other Essays. De 
Critiques and Addresses. 8vo. tos. 6d. Svo. 10s, 6d. ta | me 
~ „BÝ JOHN RICHARD GREEN, MA, LLD., &. 


The Making of Englan® “With Maps 8vo. 16s. | History of the English People. In 4 vols. 


8vo. 16s., each, 


A Short History of the English People, With Vol. I. Early Ergland — Foreign Kings—The Charter 

Coloured Maps, Genoalogica? Tables, and Chronological — The Parhament. With Eight Coloured Maps. Vol. 

e Annals, Crown Svo. 85. 6d. 84th Thousand. II, The Monarchy, 1461-1540,—The Reformation. 

è ace i ; ; 1840-1603. Vol III. Puritan England, 1603-1660, 

Readings in English History. Selected and Dhe Revolution, 1660-1688, With Four Saps 

Edited by Jobn Richard Green. In Three Parts, Fcap. Vol. IV. eThe Revolution, 1683-1760.—Modern 
8vo. 15, 6d., cash. > . 


England, 1760-1815. With Maps and Index. ` 





s ` WORKS BY CHARLES KINGSLEY. Crown 8vo. 6s. each. 








Westward Ho! Sanitary and Social Lectures and Essays. 

Hereward the Wake. Alton Locke. With Portrart. 

Two Years Ago. ° — Hypatia. 

Poems (omplete Collected Edition. Yeast. 

Madam How and Lady Why; or, First Lessons | Scientific Lectures and Essays. 
in Earth-Lore for*Children, Illustrated. Literary and General Lectures. 

At Last: A Christmas in the West Indies. With | Selections from some of the Writings of Rev. 
numerous IJlustrations. , Charles Kingsley, M.A, 

Prose Idylls, New and Old. The Water Babies: A Fairy Tale for a Land 

Health and Education. New Edition. Beby By Chartes Kingsley. With Illustrations by Sir 

í : oel Paton and P. Skelton, 

ake eae cuires and Essays. The Heroes: Greek Fairy Tales for my Children. 
aa . By Charles Kingsley. New Edition, With Illustrations. 

The English Poets. Selections, with Critical | Dictionary of Music and Musicians. (A.D. 
Introductions by various Writers, and a General Introduc- 1450-1882.) By Eminent Writers, English and Foreign. 
tion by Matthew Arnold. Edited by T. H. Ward, M.A, With Illustrations and Woodcuts, Edited by George 
4 vols, Crown 8vo. each 75. 6d. Grove, D,C.L. 3 vols, Parts I. to XIV., 3s. 6d. ; Parts 

Vol. I. CHAUCER To Donnz.—Vol. II, Ben Jonson to XV. and XVI, 7s. 
DRYDEN.—Vg@ql, III.—Appison to BLAKE.—Vol. IV, Vols. I, and II. Ato Plain Song. 8vo, 215, each. e 
WORDSWORTH to SYDNEY DOBELL, The Makers of Florence: Dante, Giotto, 
. . š Savonarola, and their City. By Mrs. Oliphant. With 
Ready, New Issue, with a Preface, Price One Guinea, Tilustrations from Drawings by Professor Delamotte, and a 

The Literary History of England in the End Steel Portrait of Savonarola, engraved by C. H, Jeens. 
of the Eighteenth and Beginning of the Nineteenth Century. Cheaper Edition. -Crown avo: 108 6d. 

By Mw, Oliphant, -3 vols. Demy 8vo. 21s, The Shakespeare Phrase Book. By John 

Gilbert White’s ‘Natural History and Anti- Barnett, Author of ‘‘ Familiar Quotations.” Crown 8vo. 
ities of Selborne. N@wv Edition. Edited, with Notes Bev ‘ 
aad Memoir, by Frank Buckland. Illustrated by Professor | Lowell.—-Complete Poetical Works of Jas. Russell 
Delamotte. Crown 8vo. 6s. Lowell. With Porjrait. 18mo. 4s. 6d, 

Waterton’s Wandérings in South America | Whittier—Complete PoeticaleWorks of John G. 
and the North-West of the United States, by Charles Whittier, With Portrait. 18mo. 4s 6d. 5 : 
Waterton. Edited by the Rev. J. G. Wood. With roo | Poems of -Sha@lley.* Selected, and Edited by 
Illustrations. Cheaper Edition, Crown 8vo. 6s. ° Stopford A. Brook Golden Treasury Series. 18mo. 

Old Christmas. From Washington Irving’s “Sketch 4s. 6d. Large Paper"Edition. 8vo. 12s. 6d. 

Book.” With roo Illustrations by R. Caldecott, engraved | Poetry of Byron. Chosen and arranged by 
by J. D. Cooper. Crown 8vo, doth extra, gilt. 6s- Matthew Arnold. Golden Treasury Series. 18mo. 4s. 67 

Bracebridge Hall. By Washington‘Irving. With Large Raper Ediion, 8vo. 9st œ . 
120 Illustrations by Rangolph Caldecott. Engraved by Fo'c’s'le Yarns. Including “Retsy Lee,” and 
J. D. Coopers Crown 8vo, cloth extra, gilt. 6s. other Poems. Crown 8yo. 75. 6d. j . 

Matthew Arnold’s Complete Poetical Works. | Arthur Hugh Ciough.—The Poems and Prose 
2 vols, 75, 6d. each, “Vol. L Early Poems, Narrative Remains of Arthur Hugh Clough. With a Selection from 
„Poems and Sonnets, Vol. M, Lyric, Dramatic, and Elegiac his Letters and a Memoir. Edited by his Wife. With 
Poems. ` Portrait, Two Vols. Crow8vo. Zis. s 

Matthew Arnold’s Selected Poems. Golden | The Poems of Arthur Hugh Clough. Sometime 
Treasury Series. 318mo. 4s. 6¢. Large Pape? Edition. t Fellow of Oriel College, Oxford. 6s. . 

Crown 8vo, 125, 6d, ; A Household Book ef; English Pogtry. 

Poems of Wordsworth. Chosen And, Edited by Selected and arranged, with Notes, by R. Chenevix Treiteh, 
Matthew Arnold. Golden Treasury Series. r8mo. 45. 6d. Archbishop of Dublin, Third Edition, revised. Extra 
Large Paper Edition. gs, * % fcap. Wvo. 5s. 6d. - ë 

3 MACMILLAN AND O., LONDON. 3 
e 
® 
wn / . . - z e . ; , p ® se 
e ee 


Ed 


; y ve 
, Rl , ° lien á i Ie 30, 1882 
Messrs, MACMILLAN & 00/8,’ NEW” BOOKS. 


PROFESSOR CLERK MAXWELL, A LIFE OF. Witha Selection 


from bis Correspondence and Occasional Writings, and a Sheteh of his Contributions fo Science, By LEWIS CAMPBELL, 
M.A., LL.D., Professor of Greek in the Univer: ity of St, Andrews, and Professor WILLIAM GARNETT, M.A., late Fellow 

i St. John’ s College, Cambridge, &e With Three Portraits engraved on Steel, Coloured Plates, Llustrations, &c. 
vo, 85. . , ; - 








“ Clerk Maxwell’s name stands, by the unanimous consent of all who have any voice fn such matters, in ae very foremost 
rank of British men of science. He possessed not only eminent power m his own field of work, but that stèill rarer genius which makes 
itself feltunmanifold ways, even to those who can appreciate but a small part of its results. ‘@E® shared this quality with Faraday 
in an earher generation, a discoverer whose conquests Maxwell followed up by other meth@ds, and with Clifford, £ féMew-mathe- 
matician younger by several years, whose intellect was in more ways than one akin to Maxwell’ sown. Pall Mall pas 

e 


A TEXT-BOOK OF GEOLOGY. ` 


By ARCHIBALD GEIKIE, F.RS., , 


Director-General of the Geological Surveys of the United Kingdom. With numerous Illustrations. Medium Sv. 28s. 


“ The Text-Book, in our estimation, contains a more complete account of the science of éeology, in its 


latest developments, than is to be found in any similar English work... . In a clear, straightforward, and 
methodical manner he brings out the principles of his science, traces them through all their ramifications, 
and marshals all his facts and deductions. This ıs as it should be. ... Leading fé&tures of the ‘work are 
clearness, caution, and exhaustiveness.”-—The Times. ©. P 


NEW NOVELS AT ALL THE LIBRARIES. : 
Now Ready, a New Novel. 2 Vols. Crown 8vo. Price TWELVE SHILLINGS. z 


MRS. LORIMER. A Study in Black and White. By Lucas MALET. 


Two Vols. Crown 8vo. 12s, 
Ready December 5, A NEW NOVEL. Byan AMERICAN WRITER. Price FOUR SHILLINGS and SIXPENCE. 
MR. ISAACS. A Tale of Modern India. By F. Marton CRAWFORD. 
Crown 8vo. 4s. 6d. (Uniform with ‘‘ Democracy.”) - 
Immediately. Two vols. crown 8vo. Price TWENTY-ONE SHILLINGS. 


‘A PASSION FLOWER. A New Novel. 2 vols. Crows 8vo. 21s. 


ENGLISH MEN OF LETTERS. Edited by JoHN- Morey. New Volume. 


“MACAULAY, By J. Correr Morison. Crown 8vo. 2s. 6d. À 
LECTURES ON ART AND THE FORMATION OF TASTE. ` By 


LUCY CRANE. With Illustrations drawn by THOMAS and WALTER CRANE. Crown 8vo, 6s. 
‘ NATURE SERIES. NEW VOLUME, 


THE COLOURS OF FLOWERS AS ILLUSTRATED IN ` THE 


BRITISH FLORA. By GRANT ALLEN. With Illustrations. Crown 8vo, 3s. 6d. pn 
Now ready, Third Thousand, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 


A MEMOIR OF DANIEL MACMILLAN. By Tomas HUGHES, 


Q.C. With a Portrait, engraved on steel by C. H. JEENS, from a painting by LowEs DICKINSON. Crown 8vo. 4s. 6d. 


ON THE RELATION OF CHEST MOVEMENTS TO PROGNOSIS 


IN LUNG DISEASE, AND ON THE APPLICATION “OF STETHOMETRY TO EXAMINATION FOR LIFE 

ASSURANCE. By ARTHUR RANSOME, M.D., M.A., Cantab,, Physician to the Manchester Hospital for Consumption 

and Diseases of the Throat, Lecturer on Public Health in the Owens Colleges M&nuchester, With Tllustrations, 8vo. 
e ys. 6d. . 


SAMOS AND SAMIAN-COIN S. An Essay. By PERCY GARDNER, 


«= « M.A., Disney Professor of Archeology in the University af Cambridge, With Illustrationse 8yo. 7s. 6d. 


- . A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID 


BODIES, The*First Pert of. By EDWARD JOHN ROUTH, M.A. LL.D., F.R.S., &., late Fellow of St. Peter’s 
College, Cambridge ; Igte Examiner in the nee of London, Ve ’ Numerous Examples. Fourth Edition, -Revised and 
* Enlarged. 8vo. 14s. t [Part LL. in the Press. 


° ARITHMETIC OF ELECTRIC LIGHTING. „By R. E. Day, M.A., 


Evening Lecturer in‘Experimentai Physics at King’s College, London. Patt 8vo. 
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een e” Nature tyusts the mind which builds for aye,’ —WORDSWORTH 
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THURSDAY, DECEMBER. 7, 1882 


[PRICE SIXPENCE 








cee as a Newspaper at the General Post Office ] 
B 


"U NIVERSITY OF LONDON. 





The oN ins are the dates at which the several EXAMINATIONS in 


the University of London for the year 1883 will commence — 
Matrico ation —Morday, January 8, and Monday, Jine 18. 
BACHEIOR OF ARTS,—Intermediate, Monday. July 16 
‘ B A., Monday. October 22 
MASTER or ARTS —Branch 1., Monday, June 4; Penick IL, 
. Junex, “Branch 1 i Monday, June 18 

DOCTOR or JATERATURE. Intermediate, Monday, June 4 

»Lit., Tuesday, December 4 
SCRIPTURAL Examinations —Tuesday, November 27. 
Bequest oF Screnca, pag He sale Monday, July 16 

, Monday, October, 15 

Docror or Sorner. With the first twenty-one days of June, 


Bacu HELOR oF Laws Intermediate, | ry esday, January 9. 
Docror or Laws.—Tuesday, January 16 


BACHELOR OF MEDICINE, =~ reliminary Scientific, Monday, July 16. 


° o Intermediate, Monday, July 30. 
M.B , Monday, November 5. 
BACHELOR or SURGERY. ~~Tuesday, December 4 
MASTER IN SurGERY —Monday, December 3. 
Docror or Mrnicine.—Monday. December 3 


SUBJECTS RELATING TO Rusiic HEALTH ~-Monday, December ro 


BACHELOR OF Music.~Intermediate, Monday, December 10. 
B Mus., Monday, December 17 

DOCTOR OF Music.—Intérmediate, Monday, December ro 
D Mus , Monday‘ December 17, 


Arr, &c., OF TEACHING Tuesday, March 6. 


The Regulations relating to the above Examinations and Degrees may be 
obtained on application to EU Registrar ol the University of London, 


ARTHUR MILMAN, M.A., ats 7 


, BurlingtontGardens, Londgn, W 
December 4th, 1882. e 





POEPEN 8S WEBES 
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p OXFORD STREET, WEST END; AND 
MANSION HOUSE „BUILDINGS, CITY, 


LOND 


x 


” 


All Sizes in Stock.’ 


(All Rights are Reserved. 


|THE BEST MAGIC 
pe MADE. 










Monday, 








With 3-wick Lamp, Double Combination Achromatic Fron 
Lenses and Rack Adjustment, .with’ Condensing Lenses. Com- , 
plete i in case, 44 inches in diameter, 43 18s! 6d. g x 


Ilustrated Catalogue of Lanterns, price 6d.’ 
JOHN BROWNIW: St,’ 


i and Physical Instrumén? Maker to HM. Government, 
the Royal Observatory, Cy Gu, 


63, STRAND, LONDON, W.C., 
PRIZE MEDAL, 1862. p ESTABLISHED roo YEARS, 


poe 
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JORE STS] .* LAND 
DS Mae een ag 
PLATR y _ CHRISTMAS 
‘AND 
or HYEAR'S "PRESENTS, 
C UT L È RY USERUL ARS ORNAMENTAL. le 
COMPLETELY FIVE GUINEAS 8 & UPWARDS è 
FITTED. BAROMETERS, 


OPERA AND; RACE 
. GLASSES, Re o 


SCIENTIFIC INSTRUMENT, MAKERS To. . 
E i Her MAJESTY THE Goren; 


HOLBORN- VYADUCTy om, 


` 





SPECPAL Masirateg Priel yn Cost oS 
DETAILED LIST ‘ ae X oat 
eae ENEE, NEGRETTI &, ZAMBRK: 


+ Kiwe 46, CORNHILL, & p3, * REGENT STREET, ° LONSON 2o 
MANUFACTORY rfe Royal Plate and Cutlery Works, SHEFFIELD: A PHOTOCRAPHERS-ERYSTAK PALACE, SY. DENHAM 


. a e i s 


z : *,# 
l i e i ; s A » 
Ce axi, O "NATURE ` if (De. 7, 1882 


Pd ‘MICROSCOPIC OBJECTS LIVING SPECIMENS FOR MME MICROSCOPE. 


a -Of superlative perfection, illugfating Histology and every branch of THOMAS BOLTON, NATURALISTS’ and MI CROSCOPISTS’ 


Microscopy. š 4 e 
Catalogues post free and gratis on application. a _ SFUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
i nar T B has last week sent to his subscribers*U/vella virescens, with drawing 


‘ i . 
and description. He has also sent out Lophopus crystallinus, Stephanoceros 
i NEW EDITI ON J 1 880, NOW REA DY, Eichornir, Melicerta ringens, Meliceria tyro, Plerodina eae Brachi- 
> y S , onus urceolaris, Argulus fpliaceus,” Péeurosignia Balticum, P. angu-` 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. latum, &e g . : 
Weekly Announcements will be made in this place of Organisms T. B. 


ROYAL INSTITUTION OF GREAT |} 5mPyme — aaa ae 
í BRITAIN, - ` Specimen Tubs; One Shilling, pogt-free. 


oe Ra . .- © a hy ae X 2 . as 
‘ N - . f foe £ 4 z ~ ` 











ALBEMARLE STREET, PICCADILLY, W. i : oe — 


. * hd 
' CHRISTMAS LECTURES. ' Twenty-six Tubes in course of Six Months for Subscriptiongg 41 18. 
, or Twelve Tubes for 10s, 6d 


Portfolio of Drais, Eight Parts, rs. eagh. 


r 


: ` . Lecture-Hour, 3 o’Clotk pm. F 
Prof Tynpirt, D CL., F.R.S.. M R I.--Six Lectures (adapted to a 


uv mle Auditory) on “ Light and the Eye“; on Dec. 28 (Thursday), Dec. 
ae 1882, Jan, 2, 4, 6, 9, 1883. ‘One Guinea the Course; Children under 16 THE WIDOW OF THE LATE CHIEF 





. Halt-a-Guinea. CLERK of the ROYAL GEOGRAPHJCAL SOCIETY. residing near 
x AFTERNOON LECTURES BEFORE®EASTER, 1883, + Blackheath, wishes to take the entire charge of Children whose Parents 
Lecture H. *Clock y may be abroad. The Children wogld be under her personal superinten- ~ 
> cture Hour, 3 a Clock p m. dence ; they woffld be educated with herow# children ; would have the 
| WitrraM Crawrorp Wiruiasson, Esg., F RS, Professor of Natural advantage of a happy home, and the kigdest materBal care. Good 
History, Anatomy, and Physiology, Owens College. Manchester —Five references given and required.—Address À J., 83, Granville Park, 
Lectures on “The Primeval Ancestors of Existing Vegetation, and their Blackheath, London : ` pa UT 


. tear ae upon whee Doctrine of Evolution”, on Tuesdays, Jan 16, 23, 30, 
and Feb 6, 13 -a-Guinea 
x RosrgT Srawet. Bart. Esg, LLD., F.R S., Andrews Professor of | FOR SALE.—TELESCOPE of excellent | 





Astronomy ın the University of Dublin, znd Royal Astronomer of Ireland — defining power. Obyect.glass 4} inches g ameter, five Eyepieces mag- 
Ps Four Lectures on "Jhe Supreme Discoveries in Astronomy ’’; on Tues- nifying from 70 to 330; also land power On tripod stand with steady- ` 
ae ‘days. Feb, 20, 27, and March 6, r3. Half-a-Guinea j ing rods, finder, &c. Price 425.~Apply to Francis Kuicur, The 
Prof Duwar, M A . F R S., M.R.I —Nine Lectures on ‘The Spectro- Vine, Sevenoaks i $ e 





scope and its Application” ; on Thursdays, Jan. 18 to March 15 One 


- Cuine wort Surri, Esq,, M.A —Four Lectures on “ Episodes in the | CHARING CROSS HOSPITAL MEDICAL 





Dire of Lord Lawrence ’’; on Saturdays, Jan 20, 27, and Feb. 3, ro. Half- N SCHOOL. x r - 
r a-Guimea. À = ae 
ng Wituam H. Srowx, M.D.—Three Lectures on “Singing, Speaking, and The Office of Teacher of Experimental Physics is vacant. Candidates for , 
Stamnering’’; on Saturdays, Feb. 17, 24. and March 3 alf-a-Guinea the post are requested to apply for particulars to the Secretary of the Schoo), 
B. Hearucoie StaTuaw, Esq --Two Lectures on ‘‘ Music asa Form | 62, Chandos Street, W.C. eae 
of Artistic Expression; "’ on Saturdays. March 10, 17, | Half-a-Guinea ` z 


Subscription (ta Non-Members} to all the Courses during the Season, Two CHELTENHAM GRAMMAR SCH 00 i 


z Guineas Tickets issued daily. S E 
Members may purchase NOT LESS THAN Turee SınGLE LECTURE Wanted, a Graduate in Mathematical®Honours to teach Mathematics 


Tickers, available for any Lecture, for Half-a-Guinea and Chemistry Stipend £200 a year. Apply to the Head Master. 


The Fxioay Evening Meerines wili begin on January roth, ‘at 8 pa CIVIL SERVICE COMMISSION 


when Mr, R. Bosworth Smith will give a Discourse on “The Early Li 
Lord ee in Tadia,” atg pm Succeeding Discouraea wil probably he 
iven by Mr G. J. Romanes, Sir Wm, Lhomton, Mr Al. t Conway, £ ro An Open Competition for one Situation as Assistant Naturalist in the 
W. C. Wilhamson, Mr. W. H, Pollck, Prof. Liveing, Prof Tyndall, and | Dublin M useum Pf Science and Art will be feld in Laan and Dublin 
- other gentlemen, To these Meetings Members and their Friends only are | on TUESDAY, 23rd January, 1883, and following days. Prehminary 
8 o "he ArTeRNdon COURSES AFTER Eastrr will be given by Professors ai lcatisn on ptt J he 8 (Age xë pou For Regulations and Forme 
‘lyndall, McKendrick, A. Gekie, and Turner (of St. Petersburgh); and S pplication address the Secretary, Civi re OMISSION, Lendon, 
KUDAT Evenixe Discourses from April 6th to June th, inelosve i Saa 
ersons desircus of becoming Members are requested to apply to the he 
Secretary,» When proposed they are irimediately admitted to all the Lec- OWENS COLLE GE. oo: 
. tres. to the Fridav Evening Meetings, and to the Library and Reading 
Kocems ; and their Families are admitted to the Lectures at a reduced charge. 
, Payment: First Year, Ten Guinéas; afterwards, Five Guineas a Year; or 
a‘cemposition of Sixty Guineas. 


- WESLEY COLLEGE, SHEFFIELD. - — 
WANTED, a PROFESSOR OF CHEMISTRY AND PHYSICS. e+, TO ASTRONOMERS. a 


Tn add.tion to Laboratory Instruction, he will ke required'to give a weekly 

demonstration to his classes collectively ; alsg a cgrtain number of Lectures Intending Purchasers of ‘Telescopes should send for ‘ Hints on Silvered 

during Term to the whole@College. Present stipenc frem £180 to £rgo. | Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 

Capable of expansion * Considerable amount of time unoccupied ‘A good Ealing Reflector, &c.), and “ % pendix,” containing important Testimonials 
o: 


= opening in Sheffield. A s ; a 
Apply to the Governor gr Head Master. as to their efficiency, &c., &¢. st free Nine Stamps. a 


: ad = - G. CALVER, F.RA.S, ~~ ©: 
THE widow f ‘HILL HOUSE, ~ 





The Senate propose to appoint a Demonstrator and Assistant Lecturer in 
Zoology at an` annual Stipend of £rsṣso A detailed statement of the duties 
of the office may be obtained from the Registrar, | Applications, accompanied 
by Testimonials, will be recerved up to the 6th January. i 

7 HOLME è ICHOLSON§ Registrar. « 

















4 s ^ WIDFORD, 
OF THE LATE 3 
: À ‘co 0 CHELMSFORD. 
. E. DUFFIELD J ONES, M. A., N.B.—Second-hand Reflectors and Refractors frequently fpr Sale, 
g Chief Clerk and Accosntant of the Rayal Ge graphical Society, is plunged g 
@ int» d;ep pecuniary: troutle py the premature death oMher hushand. . GEOLOGY AND MINERALOGY. 
a ^l e has five young children—three of they girls, four, six, and eight ; & 
-= two of them boys, mne and ten years o'd. T only rel able income is £et | - Specimens, Collections, Cabinet® Hammers, Satchels, and every neces- 
« per'annum : 4 f 
e P Ji thts her urgent need it is proposed to firm a Fund on her behalf. sary for the Study, Preservation, and D y of Specimens in Museums, &c. 
Merere. eee Biddutah, Bankas 45, Charing Crags, tave kindly consented STUDENTS’ COLLËCTIONS—SPECIAL. . 
"to receve d.nattons to the * Duffield Jones Widow's Fund ’ K $ Y 7 g 
Your active sympathy for her ames earnestly invited by the undersigned, New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
A > Wh are anguaiptgd with all the circumstances of the case. . for Microsgope free on application of À : 
* oè i The Rev JAM ES BARTLETT, M.A. E 
s a an e E Cano of Lincoln Caghedrat. JAMES R. GREGORY, ; 
j f ` 1 ‘The Rev R HOLME, M.A. ` a e 
s ELON h ` Wrottesley House, Blackheath. . . $ ’ Extensive Geological Stores, y 7 
j i The Rev. W TAYLOR JONES. ` 7 e 
. ° > > ydenham College, S.E. e] 88," CHANpOTTE STREET, FITZROY SQUARE, LONDON. 
e Za : n $ Lt .- 
% Da i~ ‘ mat ote j PA 
. ` 
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4 
WANTED, A..RE-ENGAGEMENT AS 
Chemist or Assistant in Works or Laboratcry —CHEMIST, 29, Bedford 
Street, Strand, W.C k e 


wr 
«MICRO-PETROLOGY- 


A large series of Rock Settions, comprising Anamesite, Aphte, Basalt, 
Diabase, Duorite, Dolerite, Elvans, Gabbro, Gnosiss, Granite, Granule, 
Lava, Lipar&e, Napoleonite,’ Nephelenite, Obudian, Perthite, Piknte, 
Prtchstone, Porphyry, Phonolits, Quartzites Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s d. and 2s. each Sections of Sedimentary 
Rocks, showing Forammifera, Sponge Structure, Corals, Shells, Xanthidie, 


&e. 
“ ° , THOMAS D. RUSSELL, 
r Sp ESSEX STREET, STRAND, W.C. 


MINERALOGY AND, LITHOLOGY. 


Mr. HENSON HAS JUST RECHI VED SOME GOOD EXAMPLES 

OF NEW A RARE MINERALS, AND BEGS TO CALL THE 

*ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 
TENSIVE SERIES OF FOREIGN ROCKS 
List on Application. 


Hammers, Chiselg and Hammer Spraps. 
PRIVATE LESSONS AND EVENING CLASSES, 


Ploupite Cases and Apparatus, 
Catalogues free, 


SAMUEL HENSON, 


s e 277, STRAND, LONDON, 
Opposite Norfolk Street. ” 


THE ZOOLOGIST: 


e 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Harting, F L S., F Z.S., Member of the 
British Ornithologists’ Union ; contams— 

Original Articles by well known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general intergst to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

f natural history books Occasional translations from foreign zoological 
joursaidlo important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, x, Paternoster Row. 


FAP beeen ce deca ah as ah 
THE ENTOMOLOGIST’S MONTHLY 
- MAGAZINE. 


» Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Bardirr, J. W. Doveras, R. McLacutan, F R.S., 
“E. C. Ryg, F.Z S , E. Saunpers, F LS, and H, T. Srawron, E.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles. me 

Subseription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. - 

Vols I to VIL (strongly bound in cloth) may be obtained by purchasers of 
the entire get to date, at thp increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s each. 

London: JOHN VAN YOORST, x, Paternoster Row. , 
ek eetmnmications, &c., should be sent to the Editors at the above 
address, ' 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d,, through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C 

LA SEMAINE FRANCAISE: Journal Frangais pdr 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvellë, 
et Notes. Un exemplaire`par la poste, 3$¢., en timbres poste. Abonne- 
ment franco par la poste—un an, =5sy2d.; six mois, 7s. 7d, Prix gd. 
chex tous les librairies et aux gares def chefhins de fer. On s*abonne 
aux bureeux, 37, Southampton Street, Strand, Londres, wi. 

LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers whe may“Wish to study contemporary French from all points of 
view, instead of confining fheir reMling to one particular Gallic print, 
It certainly merits success.’ aphic, - 

LA SEMAINE FRANÇAISE.—“ The numbers before 
us are full of good things. |. . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing@is very well 


done, "Queen, ae 
Terms oF SUBSCRIPTION :— 
Three Months se se s ‘oe mm ee 
Six 














s. d 
3 10 
s. ei e a o a a O 7 


» se. s. 


- Twelve oe nee ese ate E 
P.0.0. payable to T. Spanswacy, at King Streft, Covent Gian, W.C. je 


Publishing Office, 37, Southampton Street, Strand, W.C, 
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Sale by puction. 


Natural History Specimens. 


MR. J. È. STEVENS will Sell by Auction, 
@ at his Great Rooms, 38, Xing Street, Covent Garden, on FRIDAY, 
December 8, at half-past 12 o'clock precisely, a Collection of BIRDS’ 
EGGS, including many rare Specimens, and all thoroughly authenticated 
—a very choice lot of Eggs in their Nests, with dates and localities to 
each; also Bird Skins. compris ng the rare King Duck. Greenland 
Falcon, Swallow-tailed Kure, in fine condition--a few Bntish Insects, 
some rare—atd various other Natural History Specimens 


On view after 2 o’clock the Day prior and Mormng of Sale, and 
Catalogues had 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural curnal in Scotland, and circulates extensively 
amongst Landed Proprigtors, Factors, Farmers, Farm-~bauliffs, and others 
interested in the management of landed property throughout’ Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very ‘considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. . 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening magls, and contains Reports of alt the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication X 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country,“and is invaluable to the breeder and feeder as a guide to the 
rearing of animals; and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
tnd all the principal Agricultural Associations throughout Great Britain and 

relan 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 34¢, Annual Subscription, payable in advance, 14s 

Offices—a77, High Bireet, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 

. ESTABLISHED 1843. 








On the zst of every Month, price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
` Edited by Jonn T. CARRINGTON, 
Witk the Assistance of 
Fraperick Bonn, ¥.Z,S. | jou A. Power, M.D. 
Epwarp A, 'Frron, F.S ; Tene Wer, F.L.S, 
F. Buchanan Wuirte, M.D ae 

Contains Articles by well-kcown Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histortes; occurrence of Rarities, &c, ; there aie Monthly® 
Lists of Duplicates and Desiderata. s; 

Numerous Wooncur: ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-LirHo- 
GRAPHED PLATES, fer oe 

SIMPKIN, MARSHALL, & CO, , Stationers’ Hall Court. : 


z 3 7 
LELECTRICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 





Scientifique, illustrée, spéciale, seul jornal tenant les lecteurs . 
au courant de toutes les ezpositions électriques, et de tous les , 


rogrès gle l'électricité, 
Rédacteur en chef: W. de FONVIELLE, 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 


ny 


“Agency for England and Coloħiés— : 


LE FEWRE AND CO., ENGINEERS, 
26, Bupce Roy, CANNON STREET," LONDON. . 
Specimer. Copy sent post free. , ao 





Dn the -st of eve Month, =“ 


TRIMEN’S JOURNAL OF BOTANY,, 


. BRITISH AND FOREIGN. . ° 
New Series. Edited by James Brirfeng F.L S., Bntish Muse ed 
Goris Ong Ee by jeadi® Botanists Extracts Yd 


Notices of Books and Memoirs.—Articles in® Journals Botanical News. — 
Proceedings of Societies. 
Price rs $a. Subscription for One Year, payable in agvance, res. 
fondon: WEST, NEWMAN, & CO., 54, Hatton Garden, ÈC- 
° 
td Pe o ? G : é « 
° ee é 
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ae ° THE NEBULÆ; A Fragment of Astro- 
mical History ; being the 
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NEW ATHENAUM CLUB. 


o—--— - = 


C 


& For duates of Universities and Members of Scientific and Learned Societies. ® (Established 1878% ° 
’ EXTENSION OF PREMISES 


. The success which has attended the formaticn of the New Atheneum Club, requiring the Extension of the Club Premises, those adjoiging in Pa 
Mall East. lately cccupied by the Eton and Harrcw Club, w@l te opened for the use of the Members, in addition to the precent premises, in JANU. 


i 
ARY 


next. ‘wo Hundied and Fifty Members will new ke admitted at an admission fee of £3 3s. Annual Subscription (covering 1883) Town Members, 


#4 4s. ; Country Members £2 25, 
Ciub, Suffilk Street, Pall Mall, S W. 
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WORKS BY THE RIGHT HON, HENRY FAWCETT, M.P., F.R. 


PROFESSOR OF POLITICAL ECONOMY AT CAMBRIDGE. 


Gentlemen detircus cf keccmimg mesnbers should apply for the requisite forms to the Sxcrerary, New Atheneum 


8. 
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FREE TRADE AND PROTECTION. An Enduiry siit the Causes tyhich 


have retarded thegeneral adoption of Free .Trade since its Introduction gnto England. New and. 
. e t. 


Cheaper Edition. Crown 8vo. 3s. 6d. 


“It is the best manual of the best arguments in support of the. policy of free trade. 
chapter into which Mr. Fawcett has not introduced some new matter.” —The Academy. 


v“ It may-be recommended to all whæœdesire the best and latest information on the subject.’"--Zhe Atheneum. `- 


With Introduction and Appendix.” 8vo. ` 


INDIAN FINANCE. Three Essays. 
7s. 6d. Be Gh i 


In this edition there is no? 


THE ECONOMIC POSITION OF THE RITISH LABOURER. Extra. 


fcap. 8vo. 5s. 
MANUAL OF POLITICAL 


ECONOMY. Fifth Edition À Revised, cd 


Enlarged, with New Chapters on the Depreciation of Silver. Crown 8vo. 12s. ° 


' SPEECHES ON SOME CURRENT POLITICAL QUESTIONS. 


tos. 6d. ; 


gvo. 


CONTENTS :—Indian Finance~The Birmingham League—Nine Hours Bill—Election Expenses—Women’s Suffrage 
—Household Suffrage in Counties—Irish University Education, &c. . : 


MACMILLAN AND CO., LONDON, 





Just Published. Price 25 67 


THE OWENS COLLEGE COURSE OF | 
ELEMENTARY BIOLOGY. Part I. The Frog. An Introduction | 


to Anatomy and Histology, by Prof. A. MILNES MARSHALL, 


z M.D., D Sc., M.A. 


London: SMITH ELDER & Co., Waterloo Place. 
e $ Manchester: J. E. CORNISH. ~ ae 


EDITED BY HENRY WATTS, B.A, F.R.S. 
Editor of the Yeurnad of the Chemical Society. 


FOWNES’ PHYSICAL and INORGANIC 
CHEMISTRY. ‘Iwelfth Edition, with Coloured Plate and 154 Engrav- 
ings, crown 8vo. 8s. 6d. z 

Also, 


FOWNES CHEMISTRY OF CARBON 


COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
wuh Engravings, crown &ve ros. : 


London: J. & A. CHURCHILL, 11, New Burlington Street, 








COLLINS’ SCIENCE SERIES. í 
Just ready,post 8v0, cloth 144 Ppẹ x5. 6d. % 
HYDROSTATICS.. 


By J. T. BOTTOMLEY, MA., F.R‘S.E, . 
Lecturer and Demonstrator in Natural Philosophy University of Glasgow. 


i With numerous Illustrations. é 


« Also, Miely published, by same Antha, ce 


DYNAMICS. 

: Price 1s 6d ` 
. The two books may also be had in one volume, price 3s. 
W. COLLINS, SONS, & CB., Limited, London and Glasgow. 





J r 
Just published, 44 pp. 8vo, in wrapper, price 1s. 6d š 


ohnson Memorial? Prize Essay 8f 1879, 
rewritten, By ARCHIBA E. GARROD, B.A. 


PARKER & CO. Oxford, and 6, Southampten Street, Strand, London. 





“THE BREWERS’ GUARDIAN a» ~ 
A Fortmghtly Paper devoted to the Protection of Brewers’ Interests 
: Licensing, Legal, and Parhamentary Matters, . 
Review or THE Mair anp Hor grape: AND Vinn An SprrIT TRADE 
x ORD. ` : 
The Organ of the Country Brewers 
“The Brewers’ Guardian " is published on the evemngs of every alternate’ 


Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London. E.C. 








10s. per Ann., 2os Post Free, 


DER NATURFORS CHER. 


= Wochenblatt zur Verbreitung der Féttschritte in den 
Naturwisse1 


Herausgegeben von Dr. WiLBELM SKLAREX. ae 


A Weekly Periodical devoted to Natural Science. s2 Nos., g6s. Speci- 
men Numbers may be had through any Fordign Bookseller. 1882 will com- 
mence the XVth volume. $ 


Berlin: DUMMLERS, 77, Charlottenstrasse, S W., and all Béoksellers. k 


7 MINERALS AND PRECIOUS STONES. 


Mr, BRYCE-WRISHŢ begs to call attention to bis 
extensive and valuable collection of 





MINERALS AND PRECIOUS STONES, 


e P 
from which single specimens carnegi all times be selected at 


moderate prices. š 
Boxes sent on approval towny part of the world, . 
Gems and Precious Stones can be purchased either mounted 


or unmounjed. 
BRYCE-WRIGHT, 


Mine alogist nd Expert in Gems and Precious Stones, 
204 REGENT STREET, LONDON, W. 


haften. ta 


| Tuesday, and is the only journal officially connected with brewing interests. ~, 
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DIARY JoF SOCIETIES. 
r 1 


LONDON 


THURSDAY, DECEMBER @ 

Royvar Socnfry, at 4.30 —On the Alterations of the Excitability of the Sensory 

. Nerves of Man by the Passage cf a Galvanic Current. Dr. A ®Valler and 
A de Watteville.—Preliminagy Notice of an Investigation mto the Coagu- 
Jation of the Perisviceral Fluid of the Sea-urchin: Prof Schafer, F.R.S. 
Prelimmary Note on the Structure, Development, and Affinities of 
Phorons: W. H Caldwell. 

Linnean SOCIETY, at 8,—Tasigaftian Plants h Scuth Australia: J G Otto 
Tepper —New and httle known Collembola * G Brook -Lichens collected 
by Dr Maingay in Eastern Asia: Dr Nylander and Rev, J. M. Crombie. 
—The @enera and Species of Chaleidine W., F. Kirby 

Cuemicar Soctery, at-&—Ballot for the, Election of Fellows —On the 
Condensation Mygguct af Phenanthraquinone with Ethylic Acetoacetate : 
F. R. Japp and F. W. Stgeatfield —On the Condensation Products of 
Qenanthol, Part r: W., H. Perkin, @ung-On the Condensation Products 
of Isobuty] Aldehyde, obtained by means of Alcoholic Potash: W. H 
Perkm, ~—-On the Formula of Lophin” H. E  Armstrong.—-On the 
Molecular Weight of Baste Ferric Sulphate. S. U. Pickering —On certain 
Brominated mpounds obiaineg n@tle Manufacture of Bromine’ S. 
Dyson.—The Chemistry of Hay and Ensilage F Woodland Toms.— 

© Note on the preparation of Diphenyleneketone Oxide: W, H. Perkin 

LONDON INSTITUTION, at 7.—Beethoven’s Earlier Sonatas Ernest Pauer. 


FRIDAY, DECEMBER 8 
ROYAL ASTRONOMICAL SOCIETY, at 8, 


SATURDAY DECEMBER 9 ® 
PuysicaL Socifry, at 3.~On Liquid Slabs; Dr. F. Guthrie. 


SUNDAY, DECEMBER ro. 
Sunpavy Lucror® Socizry, at 4.—The Struggle for Land: Sir A. Hob- 


house. 4 
MONDAY, DECEMBER 11. 
Roya. GEOGRAPHICAL SocIETY, at 8 30 
LONDON lastirurion, at 5,@-Thomas Carlyle: J Cotter Morison, 
Society or Arts, at 8—Dynamo-Electric Machmery: Prof. S. P. 
Thompsona, A t 
ARISTOTELIANOCRIETY, at 7.30.—Discussion of the President’s Address, 


TUESDAY, DECEMBER 12. 

ANTHROPOLOGICAL INSTITUTE, at 8.—Note on some Flint Implements and 
Flakes from Cape Blanc Nez (near Calats): A. L. Lewis.—On the 
Australan Class Systems: A. W, Howitt. F.G S. i 

Puorocrarntc Society, at 8. 

Rova. HORTICULTURAL SOCIETY, at 1.—Scientific Committee. 

WEDNESDAY, DECEMBER 13. 

SOCIETY or Arts, at 8.—Electrical Exhibitions. W. tI. Preece. 

RovaL Microscoricat Socrety, at 8 

THURSDAY, DECEMBER 14 

Rovat SOCIETY, at 4 30. 

Mar TICAL DOUICTY, at 8.—On the Vibrations of a spherical Shell: 
Pro! Lamb —Paper by Prof H Smith, F R.S.—On Certain Relations 
between Volumes of Loctof Connected Points E. B. Elliott,—Geometrical 
Proof of Griffiths’ Extension of Graves’s Theorem: J J. Walker. 

SOCIETY or 'l'EIÈGRAPH Eyoinzers, at 8 —Annual Meeting. 

Tonnon INSTITUTION, at 7.—The Recent Transit of Venus: Prof. R. S. 


NOTICE: OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTR UMENT MAKERS, 
73, *FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE Se, AND 2, FOSTER LANE). e 








ham, 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP 
j ° 


Rock Sections and ofher Objects for the Microscope. 


The MORPHOLOGY of the SKULL. y 





W. K. PARKER, F.R.S., Hunterian Professor, Royal College 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Gu 
Hospital Medical School. Illustrated. Crown 8vo. 


MACMILLAN & CO.. London. 


tos, 6d. 
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lv 
LIGHTNING CONDUCTORS. 
Experience, accumulated since the tiie of Benjamin Franklin, prcves 


conclusively that a Conductor made of Mopper of adequate size 1s the best 
of all appliances for the prozection of every description of building from the 








6 destructive effects of ightning. 
I IEs CY AAs & Co's 
PATENT . 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. J 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


R. S. NEWALL & CO, 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SUBSCRIPTIONS TO “NATURE.” 


Ss d 
Yearly «s aao nw ee we ‘s BO 
Half-yeariy . 2. 1. 6 1 ee ee 46 
Quarterly 2... s 2 eee ew 7 6 


To the United States, the Continent, and all places 
within the Postal Union:— ` 





s d 
Yearly . . 2. 6 0 ee we es 306 
Half-yearly, . . 2. 1. we ew ee TG 6% 


Quarterly). . 2... wee BO 
Post Office Orders payable to MACMILLAN & CO. 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gg, per Line after. 


s d 
One-Eighth Page, or Quarter Column . . . . à 18 6 
Quarter Page or Halfa Column, . . . .. T1158 0 
Half a Page, ora Column, . . a s... 35908 
Whole Page . s 2. - 2 ew sw te ew we 6 GO 








OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
GOLD MEDAL, 


X r 
FR S$ PARIS EXHIBITION. 
C O C O A In Packets and Tins. Pure 


Cocoa only, with the super- 
fluous oil extracted. 
“IF properly prepared, there is no nicer 
or more wholesome preparation of 
cocoa,” — Food, Water, gnd Air, 
edited by Dr, Hassall, e., 
J. S. FRY & SONS, Bristol and London, 


METALS and their CHIEF‘INDUSTRIAL 


APPLICATIONS. By @ ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary's Hospital Medical School. With Illustrations’ 


MACMILLAN & CO., LONDON, 








. < NEW ILLUSTRATED PRICE, LIST ` 
PRECISION: BALANCES, SCALES, & WEIGHTS ’ 


IS NOW READY, and will bg sent post free on application,’ ° $ 


BECKER’S STUDENT'S BALANCE, in polished mahogany glass case, sliding front, counte 
in each pan, and farn to 1 milligramme, nickel-plated pays, £2 5s. 9¢. 


. ECE, GH Cie, 
MAIDEN LANE, COVENT, GARDEN, LONDON, W.C., 


=. E 


3%, 


rpaised, to carry 50 grammes e e 
e . 


‘ BARCLAY & SONS, 


ee 
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$ SECON EDITION, DIAMONDS IN MATRIX, : 


GRIFFIN’S, 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. i 


JOHN J. GRIFFIN AND SONS, 22, GARRICK. STREET 
LONDON, W.C. 


BROKEN!! 


DAVY'S’ DIAMOND CEMENT 


SECURELY AND NEATLY MENDS 


CHINA, GLASS, 


CABINET WORK, 


AND 


FANCY ARTICLES. 
Of all Chemists in rs. Bottles. 











See the name "E. DAVY,” the Original In 
ventor, is on the Label, and also that ot 


95, Farringdon Street, London, | 





Price Sixpence. 


THE LIGHTNING ROD. On “THE 
NECESSITY FOR A REGULAR INSPECTION OF LIGHT.~ 
NING CONDUCTORS.” Being Abstract of Papers read before the 
British Association, 1878-80, by RICHARD ANDERSON, F.C.S, 
F G.S., Author of ** Lightning Conductors, their History, Nature, and 
Mode of Application.” 

o ‘Mr. Richard Anderson’s paper on lightning conductors was well timed, 

and we trust it will help to dispel the gross and often fatal ignorance which 

everywhere exists on this subject It is appalling to think that upwards of 
one-half of the public buildings in the kingdom are without conductors, and 
the fatal delusion seems to be universal that a conductor once put up requires 

no more attention, the fact being that it needs looking to at least once a 

year, and renewal at regular intervals.” —TAe Times, August 23, 1878. 


London: GRATTAN MARSHALL & CO , Paternoster Row, E.C, 
SANDERSON & CO, Electrical Engineers, 





Leadenhall House, ror, Leadenhall Street, E C. 


SCIENTIFIC 





The following is a list of the Portraits that have appeared in the above Series, 


MICHAEL FARADAY? œ A 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL, 
GEORGE GABRIEL STOKES, 

. SIR CHARLES. LYELL. . 
SIR CHARLES WHEATSTONE, 

° SIK WYVILLE THOMSON. ° 

. ROBERT WILHELM BUNSEN, 

ADOLF ERIK NORDENSKJÖLD, 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, he 
or sale Specimens of ‘th® above 3 also Cut Precious Stones | in al) Colours, j 


. Precious Stones valued and bought 
t2, FRITH STREET. SOHG. W 


S. G. TISLEY & Co. 
OPTICIANS, Kaa 


2, BROMPTON ROAD,’ ŠW. 
iClose to South, Kgnsingto? Museum.) 


THE PHONEIDOSCOPE™ 


GA r 
An Instrument for Observing the Colour-Figttes of Liquid @ilms under the 
action of Sonorous Vibrations, e 


. 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptiv e 
Pamphlet, &c., m Cafdboard Box, 10s 6d, ° 


° 
MANUFACTURED AND SOLD WHOLESALE’ AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON; S.W 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph Post Free, Kd 2 


i AOE Feat Coe TS ard shi 
Is a Certain Cure for all Disorders of 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 





Price Lists 














“AND DEBILITY, and is unequalle® in Female Complaints, 





THE “HANSA” aad 


Published since 1864 in Hamburg, is the only independent professional ' 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Staict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furmshed subsequently. Price 
ras. for twelve months. Advertisements 4d, a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v, Freepen, M,R., Hamburg, Alexander Street. 8. 





GREEK and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F S.A. Scot., Edinburgh. 


ato, price ars. 
MACMILLAN & CO, LONDON ry 


WORTHIES- 








SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
- WILLIAM HARVEY. i 

SIR GEORGE B. AIRY, 

J. LOWIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. * 
RICHARD OWEN. e ° 

JAMES CLERK MAXWELL. @ 
JAMES PRESCOTT JQULE. 


i 


Proof - impressions of these, printed, on India paper, may be had from: the Publishers, price 5s, ‘each, 0r 


the Set of 20 Portraits in a Handsome Portfolio for £5 5s. od. carriage paid, 


= K o THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
; Pi : 
e Cheques and°P.0.0.s payable to MACKILZLAN & CO, 
OFFICE OP“ NATURE,” 29, BEDFORD ‘STREET, STRAND. } e 
— o è 
e - . 7 Ov ‘ 
y : .. e e ° E "n, 
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PROFESSOR CLERK MAXWELL, A LIFE OF. Witha Selection 


from his Correspondence and Occasional Wnitings, and a Sketch of his Contributions to Science. By LEWIS CAMPBELL, ~” 

M.A., LL.D., Professor of Greek’ in the University of St. Andrews, and Professor WILLIAM GARNETT, M.A., late F ellow 

of St. John’s College, Cambiidge, &. With Three Portraits engraved on Steel, Coloured Plates, Illustrations, &e. 

Svea. 18s. 

“ Clefk Maxwell's name stands, by the unanimous consent of all who have any voice in such matters, in the very foremost 
rank of Britisfiten of science. He possessed not only eminent power in his own field of work, but that still rarer genius which makes ` 
itself feltin manifold way%, evengo those who can appreciate but a small part of its results. He shared this quality with Faraday 
man earlir generation, a discoverer Whose conquests Maxwell followed up by other methods, and with Clifford, a fellow-mathe- 
matician younger by several a a intellect was ın more ways than one akin to Maxwell's own.”—~Fal/ Mall Gazette, 


3 re et 


n e A TEXT. BOOK OF GEOLOGY. 


By ARCHIBALD GEIKIE, F.R.S., 


Director-Genera of the GRological Surveys of the United Kingdom, With numeroys Illustrations, Medium 8vo, 28s. 
“ The Text-Book, in our estimation, contains a more complet@account of the science of Geology, in its 





latest developments, than is to be found in any similar English work. . Ina clear, straightforward, and 
methodical manner he brings out the principles of his science, traces them through all their ramifications, 
and marshals all his facts and deductions. This is as it should be... . Leading features of the work are . 
clearne§s, caution, and exhaustiveness.”—Zhe Times. 

“~e 


f NEW NOVELS AT ALL THE LIBRARIES. 
* Now Ready, a New Novel. 2 Vols. Crown 8vo Price TWELVE SHILLINGS. 


MRS. LORIMER. A Study in Black and White. By Lucas Marr. 


Two Vols, Crown 8vo. 125. 
tt Mrs, Lorimer’ is a clever study. The characters are all well drawn.” — The Atheneum. 
“ One of the cleverest first books we ever read.” — The Academy, 
- ‘It 1s long since we have read a story so touching in its refined simplicity, so sincere and earnest in feeling, and ranking so 
High in point of pure literaty merit.” —Daily News. 


æD owŢw ready, ANEW NOVEL. By an AMERICAN WRITER. Price FOUR SHILLINGS “and SIXPENCE, 
MR. ISAACS. A Tale of Modern India. By F. Marton CRAWFORD. 
Crown Bao. 4s. §¢. (Uniform with “ Democracy.”) 
= Now ready. Two vols. Crown 8vo. Price TWENTY-ONE SHILLINGS, 


A PASSION FLOWER. A New Novel. 2 vols. Crown 8vo. 21s. * 
‘ORIGINES CELTICAE. (A Fragment) and other Contributions to 


THE HISTORY OF BRITAIN. By EDWIN GUES1, LL.D., D.C.L, F.R.S., Late Master of Gonville and Caius 
College, Cambridge. With Maps and Steel Plate. ' 2 vols. 8vo. [Hust ready, 


ENGLISH MEN OF LETTERS. Edited by Joun MorLEY. New Volume. 


MACAULAY. By J. Correr Morison. Crown 8vo. 2s. 6d. 
LEGRURES ON ART AND THE FORMATION OF TASTE. By 


LUCY CRANE. With Illustrations drawn by THOMAS and WALTER CRANE. @rown 8vo. 6s. 
NATURE SERIES. NEW VOLUME. 


THE’ COLOURS OF FLOWERS AS ILLUSTRATED IN THE 


BRITISH FLORA. By GRANT ALLEN. With Il&trations. Crown 8vo, 35. 6@ 
Now ready, Third Thousand, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 


A MEMOIR OF DANIEL MACMILLAN. By Tuomas Hvucuezs, , 


Q.C. With a Portrait, engraved on steel By C. H. JEENS, from a painting fy Lowzs DICKINSON. Crown Svo. 4s, 6d. 


SAMOS AND'SAMIAN COINS. An Essay. “By PERCY. .GARDNE ER,” 


M.A, Disney Professor o of Afchzology in the University of Cambridge. With Iustråtions. 8vo, 78. 62. 


A TREATISE “ON, THE DYNAMICS OF A SYSTEM QF RIGID ° 


BODIES, The First Part of. By EDWARD JOHN ROUTH, M.A., LL.D., °F.R.S., &c., “late Fellow of St. Peter- 
College, Cambridge ; late Examiner ia the University of Longon. Wigh "Numerous iene Bourth Edition, Revised aed 
Enlarged. 8vo. 145. Part JI. m tht Press. 


ARITHMETIC OF ELECTRIC LIGHTIN G.. ‘By Ri €. Day, Maes 


Evening Lecturer in Experimentai Physics at Kfng’s College, London. Pott 8vo. 2s 


MACMILLAN AND €0,, BEDFORD STREET, LONDON, W.C, S ° 
. e p am 
Å ° e & + 
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WATKINS &` DONCASTER, 


— NATURALISTS, . 
36, STRAND, W.C. (Five Doors from Charing Giese 








Every ideertneion of Peery and Cabinets of the best make for Entomology and general Natural 
History, &c. 
Finest Stock of British and Foreign Butterflies, Beetles, Birds’ Eggs, &c., in the Kin gdom. ” 
Throughout the whole year a large selection of Eggs, Caterpillars and Chigaglices f British and Foreign 
Butterflies and Moths, including the gigantic Atlas and other Exotic Moths. ° R as 
gee. Collections of Natural-History objects carefully named and arranged. ‘ 
New and Second-hand Works on Entomology. oe 
Birds and Animals Stuffed and Mounted i in the best style by skilled workmen on the premises. 


A FULL CATALOGUE SENT FREE ON APPLICATION. ° 


WW ES LE. YV cOoOLLEGsEs 


SHEFEIELD. 
(AFFILIATED TO THE LONDON UNIVERSITY, 1844:) 











GOVERNOR AND CHAPLAIN oe vie Rev, W. H. DALLINGER, F.R. S, So., &e. 
HEAD MASTER an H. M. SHERA, Eso., M.A., LL.D ow” 
SECOND MASTER ae iie R, SHINDLER, ESQ., "M.A. Lond. 
First MATHEMATICAL MASTER = i THOS. HUGH MILLER, Eso., B.A. (Camb.),eM.A. (Glasgow). 


And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. 
In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal and Instrumental Music, and. Drawing are taught by Accomplished 
Professors. 
The Rev. W. H. DALLINGER, F, R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives - 
Weekly Lectures and Class Instruction in Practical ZOOLOGY, BOTANY, &c. 
PHYSICS and CHEMISTRY are taught by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worth in the 
aggregate 300}. a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. oo 


t The Autumn Term commenced on Thursday, September 21st. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASPER. 


MACMILLAN’S MAGAZINE, No. 278. 


FOR DECEMBER. Price Is. 








fe CONTENTS OF THE NUMBER. SS ° : 
1, POOR MATTHIAS, ” By Matthaw Arnold. 6. HOT HASTE FOR NEW® Bya Staf Officer, 

2a EE P SON. By Mrs, Oliphant. Chapters |... ret TOPOGRAPHY OF INTEMPERAŅCE. By 
3. WHAT IS SIMONY? By Rev. A. T. Davidson. Thomas Glyde. l 

4. ENSILAGE. By James E. Thorold Rogers, M.P. 8. ON SOME POINTS IN “NATURAL RELIGION. ” 


5, TWO VILLAGES OF HESSIA, By H. Avray Tipping. By Andrew C. Bradley. 


MACMILLAN AND CO., LONDON. 





HARVEY AND PEAK,,. . 
SUCCESSORS TO W. LADD & CO., D 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
« BRAK STREET, REGENT STREET, LONBON, W. a 
e NEW PATENT METALLICISENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE, “ 


* READING SCREEN FOR BROTECTION OF SIGHT AS RECOMMENDED BY DR BRUDNELL CARTER. 


-PHJEOSOPHICAL APPABAPUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION IN 
.` ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRI SIXPENCE. = 


ma a OONA ASAS — ih 
Iwinted by R. CLAY, SONS, AND TAYLOR, at 7 and 8, Bread Sfeet Hill, Queen Victoria Street, in the City of London, and published by 
m~ o MACMILEAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden— THURSDAY, December 7, 1882. 



































































































































































































































































































































































































































































































































































































































































































































































































































` A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
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_* Of Nature trusts the mind which builds for aye -WORDSWORTH 
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[PRICE SIXPENCE 





ee aa 
Registered as a Newspaper at the General Post Office.] 


‘ZOOLOGY AND ELEMENTARY 
. BIOLOGY.. 


+ CURRICULUM OF THE UNIVERSITY OF LONDON, k 

Professor RAY LANKESTER’S Classes at University College can be 
entered now, AFTER CHRISTMAS, or the First Week in May. 

Lectures-—ne to two oa Tuesdays, Wednesdays, and Thursdays. 

Practical Work.—Two days or five days a week. 

N.B. These Classes can be attended. by Students attached to azy School 
or College, or by Independent Students 

„Apply for further information at the pee University College, Gower 
Street. - 


LONDON HQSPITAL MEDICAL 
“ie COLLEGE, 


TURNER STREET, MILE END, E. f 
LECTURESHIP ON PHYSICS.—The, College Board. is. repared to 
receiv applications from Gentlemen desirous of holding, this etureship, 
In addition to thë Course of Lectures, the Lecturer will be required to hold 
Classes in conjunction with certain members.of the staff for the Preliminary 
Scientific Examination. . Salary, 4100 a year, and.a proportion of the Fees 
paid for. Classes. 
Applications, with Copies, of; Testimonials, ta’ be sent on or before January 
rst, 1883, forthe, Warden, frm von further parculars may be obtained. 
` voy “sf ty MUNRO SCOTT,. Warden. 


Valuable Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Edition, including all the Supplements ; nine Large 
Vols. 8vo cloth, New Tongmans, 188r), for £8 8s, carriage paid (sells at 
415 2s.» Wm. F Cray, kseller, 2, Teviot Place, E ogee Early 
Appheation necessary to ‘secure above. 


MAPPIN s85 WEBE'S 
$ ; ' ‘CHESTS, > 











PLATE 
+ CUTLERY 


COMPLETELY 
FITTED, 


All Sizes in y Tock. 


SPECIAL , 
DETAILED LIST 
2 TREE, 


WE 
AU 





OXFORD STREET, WEST END» AND 
MANSION HOUSE BUILDINGS, CITY, 
z. LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 


on A ` 


{All Riguts are Reserved. 












“A PLEA FOR THE RAIN- “BAND.” 


























































































































JOHN BROWNING begs. to inform, Scientific Gentle- 
men that he has by. Request reprinted Mr. Rand Capron’s 
Paper, “A Pléa_for the Rain-Band,” which-appeared in 
‘the , Meteorological , Magazine,” At Mr. Rand Capron’s 
désire; he hab also prepareďđ' a special Spectréscope which 
will give Spectra that are comparable with the illustrations 
‘inv Mro Rand Gapron's-Paper. This: Instrument will b2 
found the best Spectroscope’ yet: contrived"for Predicting 
rain by means of Spectroscopic observations: -The price, 
of: the Instrument is £2 108: A: Copy of the Paper, “A 


Plea for, the Rain-Band,” will be- sent, with each eee 
ment, or can be had separately upon receipt of 4 stamps.’ 


: JF OE. BROWNING, 
Optica and Physical Instrument’ Maker to HMS Góvernment, 


i 
` 63, 


STRAND,’ LONDON, W.C. 
NEGRETTI 


AND- ~- 
. 2AMBRA'S 
CHRISTMAS. 


® AND 


t NEW YEAR'S. Pa 


USEFUL AND ORNAMENTAL. 
FIVE GUINEAS & UPWARDS ° 


BAROMETERS, | 
OPERA AND' RACE: 
GLASSES, &c.° 


X 7 i g 4 
«1s SS MlustřatedPriceBists posted Free. 
-0 





i NEGRETTI &. -ZAMBRA, 
 SCIENTIFI€ “INSTRUMENT MAKERS Pos: 
Her MAJESTY THE QUEEN, ~ 
? HOLBORN’ VIADUCT 
45, CORNHILL, & 122, REGENT STREET, Lofpen. 
È HOTOGRAPHERS~—CRYSTAL PALACE SYDEN HAM. 


s a . . R 


. ae « Sb 


& 
ee 





MICROSCOPES, 


Unequalled by any other MakeMat the same Price. Intending Purchasers 
should app]§ to the Manufacturer, 


‘ EDMUND WHEELER? 





48N, Tollington Road, Holloway, N., London. . 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, S.E. 


SPECIAL Classes for the PRELIMINARY SCIENTIFIC and IN- 
TERMEDIATE M B. EXAMINATIONS of the Univers.ty of London 
will be held from January to June. The Classes for the June MATRICU- 
LATION will commence in March : A 

All particulars may be obtained from the Secretary, Dr GILLESPIE 

W. M. ORD, M.D, Dean. 


-E S 


JUNIOR PHYSICAL SOCIETY.——A Labo- 


ratory Student, an Oxford Graduate, wishes to form a small Society 
of Intelligent Students, to meet once a week for mutual assistance m 
learning the Theory of Electricity. No Expenses. Address J. W, 
London Institution, Finsbury Circus, E C. @ = 


UNIVERSITY COLLEGE OF, WALES 
(ABERYSTWYTH). 











i President—Tuz Ricur Hon. LORD ABERDARE. | 


Principal: 
Rsv. THOMAS CHARLES EDWARDS, M.A. (Oxon and Lond.), late 
Scholar cf J.incoln Cullege, Oxtord. 


Professors: 

Greek, Logic, and Moral Philosophy—Lhe PRINCIPAL. 

Latin and Comparative Philology — J. M. Ancus, Esq, M.A, late 
Scholar of Clare College, Cambridge. 

Modern and Oriental Languages—H. ETHE, Esq , Ph D. (Leipzig). 

English Language and Literature, History, and Political kconcomy—M. 
W. Macca.tum, Esq, M.A, Luke Fellow, Glasgow. 

‘Welsh—The Rev. D Stivan Evans, B.D. 

Mathematics, Natural Philosophy, and Astronomy R W. GENESE; 
Esa. M.A., late Scholar of St. John’s College, Cambridge ; 8th Wrangler, 
1872. * 

Natural Science — T. S. Humprpcr, Esq, Ph.D. (Heidelbe-g), B.Sc. 

(London). 

è Assistant Lecturers: 

Biology—W. Newron Parker Esq., late Demonstrator at the Normal 
School of Science, South Kensington $ 

Mentai Philosophy—Henry Jones, Esq, M A. (Glasgow), 


Four Scholarships of £20 each, and Four Exhibitions of £10 
each, tenable for the year 1883, will be offered for competition to new 
ee. at the beginning of Lent Lerm, January 2, 1883, and followmg 

ays. ~ - 

erms Ze a year for Out-door Students; £35 additional for thore 
In-door. 
For further Particulars, Prospectus, &c.. apply to the Registrar, E. P. 
Jonss, Esq , M A., at the College, Aberystwyth, s 
E. J. EVANS, 
LEWIS MORRIS, } Hon. Secs. 
Lonsdale Chambers, 27, Chancery Lane, London, 
28th November, 1882, 


UNIVERSITY COLLEGE, LON DON. 


The JODRELL PROFESSORSHIP of PHYSIOLOGY will be vacant 
at the close of the Session. Endowment (which is at present of the 
value of £264 per ann, ) ixgattached. e 

Applications for the Appointment will be received on or before January 24. 


TALFOWRD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 
. ORGANIC CHEMISTRY. œ 


` 

An Advanced Course of Sixty Lectures with special reference to recent 

@ researches, and including the subjects required for Int M B, and B Sc 
onours, will be given . Forsrer Morzpsy, M.A. B.Sc. during the 
econd and Third Terms, beginning on January Sth at3p.m. For Sylabu 


apply to 
bg ee TALFOURD ELY, M A., Secretary. 


-o 





—w- SESE ETE gon Ca 
WESLEY COLLEGE, SHEFFIELD: 


m In addition to Laboratory Inggruction, he will be required to give a weekly 
« dento#stration to his classes gpll@tively ; also a certain number of Lectures 
dusing Term to the whole Ceilege. Present stypehd from £180 to £190. 

Capable of expansion. ConsWMerable amount of time unoccupied. A goo 


opening in Sheffield. x ; 
Apply to the Governor or Head Matter. : 
e 
2@ - + 4 e if x 
* 
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LIVING SPECIMENS FOR FHE NICROSGOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS” 


STUDIO, 57’NEWHĦALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers a gathering of Pyxicola afirns, 
Euglena oxyuris, and Amphiplora paludosa, with sketch. He has also 
sent out Lophopus crystallinus, Stephanoceros Eichornit, Melicerta ringens, 
Melicerta tyro, Pterodina elypeata, Bpachionus urceolaris, Volvox glo- 

ator, &e. 
_ Weekly Announcenfents will be made in this place of Organisms T. B- 
is supplying o 


Specimen Tube; One Shilling, post-free. 


a e 


. e 
Twenty-six Tubes in coute of Six Months for Subscriptifoag £1 18. 
or Twelve Tubes for 108. 6a. 


Portfolio of Drawings, Eight, Parts, rs. eagh. 


CIVIL SERVICE COMMISSION. 


An Open Competition for one Situation? as Assistant Naturalist in the 
Dublin Museum of Science and Art will be held in London and Dublin 
on TUESDAY, ad January, 188@ and follgwing ‘days. Preliminary 
Examination on gth January (Age 18 to 24) Hor Regulations and Forms 
ar ya pplication address the Secretary, Civil Setvice Commission, London, 








VICTORIA UNIVERSITY, 
MANCHESBER. . 


The External Examinership in Classics is now Vacant. Information as to 
the Duties and Conditions of the Appointment, which ‘wil6e for Three 
Years, may be obtained from the Registrar. Applications should be sent in 


on or before February rst, 1883. e 
J. G. GREENWOOD, Vice-Chancellor. 
A T. BENTLEY, Registrar. 


OWENS COLLEGE. 


The Senate propose to appoint a Demonstrator and Assistant Lecturer in 
Zoology at an annual Stipend of 4150 A detailed statement of the duties 
of the office may be obtained from the Registrar. Applications, accompanied 
by Testimonials, will be received up to the $: January. i 

. HOLME NICHOLSON, Registrar. 


WANTED, A RE-ENGAGEMENT@AS 


Chemist or Assistant in Works or Laboratory.—CHEMIST, 29, Bedford 
Street, Strand, W.C. e 





THE WIDOW OF THE LATE CHIEF 
CLERK of the ROYAL GEOGRAPHICAL SOCIETY, residing near 
Blackheath, wishes to take the entire chareg of Children whose Parents 
may be abroad. The Children would be under her personal superinten- 
dence ; they would be educated with her own children, would have the. 
advantage of a happy home, and the kindest maternal care. Good 
references given and required.—Address A. J., 83, Granville Park, 
Blackheath, London 


THE WIDOW 


£ OF THE LATE ® 
© E. DUFFIELD JONES, M.A. 


-w 
Chief Clerk and Accountant of the Royal Geographical Society, is plunged 
into deep pecuniary trouble by the prematuye death of her hustfand. 

She has five young children—three ofthem girls, four, six, and eight; 
two of them boys, nme and ten years old. Her only reliable income is £41 
per annum. ~ 

In this her urgent need, it is proposed to form a Fund on her behalf. 

rs. Cocks, Biddulph, Bankers 43, Charing Cross, have kindly consented 
receive donations to the * Duffield Jones Widow’s Fund ” 

Your active sympathy for her 1s most earnestly invited by the undersigned, 
who are acquainted with all the clrcumstances of the case, 
` TIR Re? JAMES BARTLETT, M.A., 

. : Canon of Lincolp Cathedral. 
The Rev. R. HOLME, M.A., 
-g _WPottesley House, Blackheath. 
The Rev W. TAYLOR JONES, 
e ydenham “College, S.E. 


Eroni e a YR 
NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘f MAGNETISED,”’ constructed at 
the recommendation of W. Crooxss, Esq., F R.S., and as exhubited at the 








WANTED, a PROFESSOR OF CHEMISTRY AND BHYSICS, 4 Electrical xhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory Greenwich. 


Only Add@esses :—6r, Strand, and 34, Royal Exchange, London. 
PB Watches can be converted to this plan, 
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“MINERALS AND PRECIOUS STONES. 


Mr, BRYCE-WRIGHT begs to call atfention to his exten- 
sive and v4luable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimeng can at ,all times be selected at 
moderate prices, -` . : 
Boxes sent on approval to any part of the*world, 
Gemsand Precious Stones can be purchased either mounted 
or unmounted., ® 


° 
Sohn BRYCE-WRIGHT, 
Minegalogit and Expert in Gems end Precious Stones. 


204, REGENT STREÇ, LONDON, W. 
* GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabifiets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


e 
SEUDENTS’ COLLECTIONS--SPECIAL, 
° 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope fre€ on application of 


JAMES R, GREGORY, 
s Extenfive Geological Stores, 
88, CHAPLOITE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Ga-iss, Granite, Granule, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyohte, Schorhte, Syenite, 
‘Tachylite, Trachyte, &c., rs 6d and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidia, 

C. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


et ng 
MINERALOGY AND LITHOLOGY. 


Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 
TENSIVE SERIES OF FOREIGN ROCKS. 

List on Application, 


Hammers, Chisels, and Hammer Straps, 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus, 
Catalogues free. 

° SAMUEL HENSON, 


@ 277, STRAND, LONDON, 
hd Opposite Norfolk Street, 


MUSEUMS AND COLLECTORS. 


Mr. BAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign avi 
British), FOSSIL REMAINS, MINERALS, ROCKS 
MARINE ZOOLOGY, &c., Kc &e. 


COLLINS’ SCIENCE SERIES. 
Just ready, post 8vq cloth, 144 pp , 18. 6d. 


HYDROSTATICS. 


By J T. BOTTOMLEY, M.A., FRS E., 
Lecturer and Demonstrator in Natural Philosophy University of Glasgow, 
With numerous Illustrations. 








- 








Also, lately published, by same Author, ° 


DYNAMICS. 
Price 1s. 6d. b 

The two books may also be had in one volume, pree 3s. 
W. COLLINS, SONS, & CO. Limited, London and§Glasgow. 





oW, g- Freeoen, M.R.. Hamburg, Alexander 


JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS AND OF 
ELECTRIQIANS. 

6 Edited by Prof. Avrron, F.R.S. 


Nop. 44, containing a Classified Abstract of all English Patent Specifica- 

tions from May, 1879, to Sepzember 30, 1882, referring to Dynamo and 
Magneto Machines, Arc and Incandescent Lamps, Accumulators, Sub- 
divis.on of the Current, &c By Colonel F. Bolton, HonorarysSecretary. 


Price Seven Shillings and Sixpence. 
E & F.N SPON, 46, Charing Cross, London 


AURORE: 
Demy 4to, cloth, with Coloured Plates, £2 29 od. 
Aurore: their Characters and Spectra. 


By J. RAND CAPRON, F RAS. 
London: E. & F. N. SPON, 46, Charing Cross 








Now ready, 8vo, cloth, zs. 


NOTES onthe DETECTION of the ACIDS 
(Inorganic and Orgatec) usually met with in Analysis For the use of 
Laboratory Students, By J WILLIAM JAMES, Ph.D Jena, F.C S. 
Lond and Ber., Demonstrator and Lecturer in the Mining School, 
Bristol. e 

J & A. CHURCHILL, 11, New Burlington Street. 





EDITED BY HENRY WATTS, BA, F.R.S. 
Editor of the Yaurna? of the Chemical Society. 


FOWNES’ PHYSICAL and INORGANIC 
CHEMISTRY. Twelfth Edition, with Coloured Plate and 154 Engrav- 
ings, crown 8vo. 8s 6d. Tio 


FOWNES’ CHEMISTRY OF CARBON 
COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crown 8vo. Ios. 


London: J. & A. CHURCHILL, 11, New Burlington Street. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price gd., through Booksellers, and at 
the Railway Bookstalls. Office, ik Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 3ġa., en timbres poste. Abonne- 
ment franco par la poste—un an, 259. 2d ; six mois, 7s. 7d, Prix ad. 
chez tous les hbrairies et aux gares des chemins de fer. On s'’abonne 
aux bureaux, 37. Southampton Street, Strand, Londres, we, 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- e 
gaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary Freach from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success "’—Grafhic, 

LA SEMAINE FRANCAISE,—“ The numbers before 
us are full of good things... .., It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done, ”—Queen. 





‘Terms or SUBSCRIPTION !— s d 
Three Months see se tree o| e 3 T0 
S a nae on meee “w 7 7 


1x 
Twelve ,, eo gm OOo ne we owe 15 2 
P.0.0. payable to T. Spanswxct, at King Street, Covent Garden, W.C, 
Publishing Office, 37, Southampton Street, Strand, W.C, 





Oh the rst of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 


New Series. Edited by Jamzs Brirren, F.LS, Bntish Museum. 
Contenrs.—GQriginal Articles by leadiug Botamists—Extracts, and 


Notices of Books and Memoirs —Articles in Journals.—Botanical News.— ° 


Proceedings of Societes, e 


Price rs 3d Subscription for One Year, payable in advance, 125. e 


® London: WEST, NEWMAN. & CO.. 54, Hatton Garden, E.C. ° 
THE “HANSA” 


Published since 1864 if Hamburg, is the only M@dependent professional 
paper in Germany dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Adverthemerms. Strict eye kept upon the dege- 
lopment of Maritime Affairs m every respect. Every second Sunday one 
Number in gto at least, freduent Supplements and drawings. Subscription 
at any time ; preceding gumbers of the yr @rmished subsequently. * Price , 
zzs. for twelve months. Advertisements qd. a lme widely spread by shis 
paper; considerable abatement for 3, 6, r2°months’ insertion, Business 
Office: Aug. Meyer and Dieckmanr. Hamburg, Alterwall, 28 Edited by 
treet. 8. o 
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Rs aN : DR TOE, S 
BOOKS FOR TRAVELLERS, NATURALISTS, & SPORTSMEN. 


x e ey, 
MEXICO TO-DAY: a Country with a Gieat Future. With a Glance at the Prehistoric Remains and 
Antiquities of the Montezumas. By THowas Unetr Brocktuuusst. With Eighteen Colqured Plates and Thirty-seven 
Woodcuts from Sketches by the Author. Medium 8vo, 


. e 
THE JOURNAL OF A LADY’S TRAVELS ROUND THE WORLD: including Visits to 
Japan, Thibet, Yarkand, Kashmu, Java, the Straits of Malacca, Vancouver’s Island, &c “By F. D, Bripcre. With 
Wustrations from Sketches by the Author. Crown 8vo. . e 
° 


SUNNY LANDS AND SEAS: A Cruise Round the World in the,S§. “Ceylon.” Being Notes 
made during a Five Months’ Tour in India, the Straits Settlements, Manila, Cina, Japan, the Sandwigh dslands, and 
California, By Huen WILKINSON, Barrister-at-Law. With Illustrations. 8vo. 12s, 


MURRAY’S HANDBOOK TO THE MEDITERRANEAN. fo? Travellers in 4eneral, and 
especially for Yachtsmen. Describing the Principal Islands, Cities, Seaports, Harbours, and Border Lands, By CoLon#n 
R. L. Playrair, Second Edttion, With nearly Fifty Maps, Plans, &c. Post 8vo, 205. " 


e 
HYDROGRAPHICAL SURVEYING. A Description of the Means gnd Methods employed in 
Constructing Marme Charts, Ry Carr. W., J. L. Wuarton, R.N, Mite in Command of M.M. Sugveying Ships 
Sheerwater ” and “ Fawn.” With Tllustrations, 8vo, 155, i 


A POPULAR EDITION OF THE LIFE OF DAVID LIVINGSTONE. Founded on his 
Unpublished Journals and Correspondence. By W. G, BLAIKIE, D.D. New Edition, Portrait and Map. Post 8vo. 6s. 


WINTERS ABROAD: Some Information respecting Places visited by the Autor on accouht of his 
Health. . Intended for the Use and Guidance of Invalids. By R. H. OITER, M.A. Crown 8vo. 7s. 6a. R 


- 
. CONTENTS. 
AUSTRALIA: Melbourne, Tasmania, Sydney, Queensland~-Tue RivVERINA—ALGIERS~-EGyPT—CaPeE or*Goop Hopse—Davos. 


SIBERIA IN ASIA. A Visit to the Valley of the Venesay in East Siberia. With Description of the 
Natural History, Migration of Birds, &c. By Henry Sezzoum, F.R.G.S. With Map and Sixty Illustrations. Crown 
Sve. 4s." i 

SIBERIA IN EUROPE. A Naturalist’s Visit to the Valley of the Petchora in North-east “Russia. 
With Description of Birds and their Migrations. By Hewry SEEBOHM. With Dlustrations. Crown ‘8vo. 145, 


THE GOLDEN CHERSONESE AND THE WAY THITHER. By ISABELLA, „BIRD 
(Mrs. Bishop). With Map-and Illustrations. Post 8vo 
“*To.Agra‘and Lahore of Great Mogul 


Down to the Golden Chersonese.”’ ° 
Paradise Lost, Book.xi. 


GREECE. Pictorial, Descriptive, and Historical. By CHRISTOPHER Worpsworr, D.D., Bishop of 
Lincoln. New and Revised Edition, Edited by H, F, Tozer. M.A., Tutor of Exeter College, Oxford. With 400 
Mlustrations of Scenery, Architecture, and Fine Arts. Royal 8vo. 31s. 6d. . 


A MANUAL OF NAVAL ARCHITECTURE FOR THE USE OF OFFICERS OF 
THE NAVY AND MERCANTILE MARINE, SHIP-OWNERS, SHIP-BUILDERS, AND VACHTSMEN, 
By W. H. Wu11g, ‘Chief Constructor, Royal Navy, &c. Second Edition, With 150 Illustrations, 8vo. 245. 


A POPULAR EDITION OF THE LIFE OF A SCOTCH NATURALIST(THomas Epwarp). 
By SAMUEL SMILES, LL.D. New Edition, Portvait and Ilustrations. Post8vo. 6s. Unjform wlth “ Self-Help.” 


bed 
SUMMER TRAVELLING IN ICELAND.. Being the Narrative of Two Journeys across the Island 
‘by Unfrequented, Routes. With Historical Introduction and some hints for a Tour in Joeland. By Joun ‘Corzs, 
Instructor in *Practical Astronomy, Royal Geographical Society. With a Chapter on Askja. By E. DELMAR MORGAN, 
F.R.G.S. With a large Map of Iceland and Twenty Illustrations. ‘vo. 18s, 


THE STUDENT'S GEOGRAPHY OF ÆRITISH INDIA—POLITICAL AND 
PHYSICAL. ByGrorex Smitu, LL.D., Author of the ‘Life of Dr. Wilson, Dr. Duff,” &c. Maps. Post 8vo. 7s. ‘6d, 


THE LAND OF THE MIDNIGHT SUN ; Summer and Winter*Joutneys through Sweden, Norway, 
° Lapland, anẹ Northern Finland, with Deseriptions of the Inner Life of the"People, their Manners and Custom$, the Primi- 
tive Antiquitées,"&c., &c, By Pavut By, DU CHAILLU. With Map and 235 Illustrations., Two vols. 8vo, 36s. 


a "THE WILD SPORTS AND NATURAL HISTORY OF ‘THE HIGHLANDS OF 
SCOTLAND. By -Caarczs ST. JOHN. 4 New Edition, Beautifully Illustrated with Yo Woodcuts by J, W. and 
A rä CHARLES WHYNPER, A. C. CoRBOULD, A. H, Coitins, A. T. ELWES, and HARRISON WEIR Crown $vo. 155. 


e ry e 
DOG-BREAKING. The most Expeditious :Certain, and Easy Method, whether great excellence or only 
* mediocrity be required : with Odds and Ends for, those who love the Dog and the Gun. By GEen. W. N. HUTCHINSON. 
Seventh Edition. WV ith 40 Ilnsi@ations. Crown 8vo. 75. 62. 











weg s e *,* A. Summary of the Rules, for Gamekeepers. 1s. 
* ‘‘ e 
i * JOHN MURRAY, ALBEMARLE STREET, 
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= + E AREE MELLEN AETA 
©“ DÏARY, OF SOCJETIES. 
ae LONDON è 
. THURSDAY, DECEMBER 14. è 


Rovar Sécirrv. at 430 —The Development of Renilla : Dr. E, B. Wilson 
(Baltimore) —On the Morphology, and the Development of the perithe- 
cium ot Mghola: H Marshall Ward,—Nete on a Discovery, as yet un- 
published by the late Prof F. M. Balfour. F RS, concerning the exist- 
ence of a blastospore and the*origin of tke mesoblast in the embryo of 
Peripatus Capensis: Prof. Moseley, F R S , and Adam Sedgwick, M A 
—On the Refraction of Plane-polarised Light at the Surface of a Umaxal 
Crystal Parte. R T Glazebrook, F R S 

MAaTREMATICAaL Society, at 8.—On the Vibrations of a spherical Shell: 
Prof H Lam g Paper by Prof H. Smith, F R.S —On Certain Relations 
between Volumes of Toei ofConnected Points’ E B Elliott —Geometrical 
Pronf of Gnffiths’ Extension of @avgs’s Theorem: J J. Walker.—On 
Polygons, circumscribed about a Tricuspidal Quartic’ R. A Roberts — 
Note un an” Exceptional Case m which the Fundamental Postulate of 
Prof. Sylvester’s Theory of Tamisage fails: J Hammond 

SOCIETY or TELEGRAPH Engineers.@ates.-~Annual Meeting. 

Lonpow Insrfrution, at 7.—The Recent Transit of Venus: Prof, R. S, 


* Ball e - 
, SATURDAY, DECEMBER 26 
Essex Fretp Crus, at 7.—Notes on the White Varieties of the Molluscs, 
Cochiocoga lubrica, C. Tridens, and Bulimus cbscurns, m Essex, On th; 
Result of Interchanging the Egggand Young of different Species of Birdse 
Ra M. Chrjsty.—Qn @he RhizoCarpese Prof. C® S Boulger, FLS 


S. 
SUNDA Y, DECEMBER 17. 
Sunpay Lecrum Society, at 4 —Socrates: James Gow. 


MONDAY, DECEMBER 18. 
Socrzty or Arrs, at 8.—Dynamo-Electric Machinery: Prof. S. Pe 
Thomp$on. e 
LONDON INSTITUTION, at 5,—Shakespeare and Lytton : W Creswick, 
ARISTOTELIAN Gocrery, at 7.30—Kant’s ‘Critic of Pure Reason”: J, 


Fenton, 
TUESDAY, DECEMBER 1g. 

Zooxocicat Society, at 8.30 —On the Whales of the Genus Hyperoodon: 
Prof Flower.—Notes on the Character and Habits of the Bottle-nosed 
Whales : D. Gray.—On the Classification of the Cematule: P. Herbert 
Carpenter 

PHOTOGRAPHIC Socrsty, at 8. 

STATISTICAL SOCIETY, at 745 


WEDNESDAY, DECEMBER 20, 

Grotocican SOCIETY, at 8,—On Generic Characters in the Order Saurop- 
terygia: Prof. R, Owen, CB, F.R.S —On the Origin of Valley-Lakes, 
we especlal reference to the Lakes of the Northern Alps: Rev. A, 

rang, S 

METEOROLOGICAL SOCIETY, at 7 —Popnlar Weather Prognostics * Hon. R. 
Abercrombie, F.M.S., and W. Marnctt, F. M.S.—Report on „the Pheno- 
logical Observations for 1882: Rev T. A Preston, M.A 

Society or Afrs, at 8,—sUtilisation of Waste: P L. Simmonds. 


THURSDAY, DECEMBER z1. 

RoYAL SOCIETY, at 4.30. 

LINNEAN SOCIETY, at 8.—Flnral Development and Mode of Fertilisation of 
Asclepias cornuta: T, Pf. Corry.—-Observations on the Marine Fauna of 
the East Coast o* Scotland -Dr F, Day.—Flora of Madagascar, II : 
J. G. Baker; Ligula Mansoni, a New Human Cestode: Prof, Cobbold. 

CHEMICAL SOCIETY, at 8—On the Condensation Products of Oenanthol. 
Part2: W, H, Perkin, Jun., Ph.D.—The ‘Behaviour ofithe Nitrogen 
of Coal during destructive Distillation, with Observations on the Estima- 
tion of Nitrogen in Coal: W. Foster,—On the Absorption of Weak 
Reagents by Cotton, Silk, and Wood: EB. J. Mills, D.Se., F.RS., 
and Jokiehi Takamine — Note on Nitrobenzyl Cyanide; and some Deri- 
vatives with Diazo-bodies: W. H Perkin, Ph.D, F.R.S 

LONDON INSTITUTION, at 7 ~Gpme Dominant Forms of Animal Life: 
Prof. L. Mial . 


‘ 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the tifhe of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description of building from the 

s destructive effects of lightning. 


NEW ALE & Co’S 


PATENT = 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Coiacioe ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


R. S. NEWALL & CO., 
x30, STRAND, W.C.; 3€, WATERLOO ROAD, LIVERPOOL 


68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON TYNE. 


DIAMONDS IN MATRIX. . 


R., C. NOCKOLD, Diamord and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and hought 
12, FRITH STREET, SOHO, W. 


SUBSCRIPTIONS TO “NATURE,” 














Ss da 
Yearly . 2. 1. 1. 1. we 2 ey 28:0 
Half-yeartly. s . 2. 1 1. 6 1 ew 14 6 
Quarterly 2. e 1) we we 7 G 


To the United States, the Continent, and all places 
within the ‘Postal Union :— 


& d 
Yearly s soes ew we ee 30 6 
Half-yearly, . . s 2. 5 6 6 « IS 6 
Quarterly . s 1. 2. 2 2 we. 8 


Post Office Orders payable to MACMILLAN & ‘CO, 





CHARGES for ADVERTISEMENTS, 


Three Lines in Column 2s. 6d. gd. per Line after. 


x Es a 
One-Eighth Page, or Quarter Column . . . . 0 18 6 
Quarter Page or Half a Column. . . . . . 155 -0 
Half a Page, ora Column. . s s.a.s.: 3 § 0 
Whole Page . 2. s 1 ee ) ew ew et ew G6 GO 


OFFICE : ‘29, BEDFORD STREET, STRAND, W.C. 





3 TA e 
~ NEW ATHEN4UM CLUB.” e a 
For Graduates of Universities and Members of Scientific and Learned Societies. (Established 1878). 


EXTENSION OF PREMISES, P . 
The success which’has attended the formatien of the New Athenzum Club, requiring the ‘Extenfon of tke Club Premes, those adjoining in Pall 


Mall East, lately occupied by the Eton and Harrow Club, will be open 


for the use of the Members, in addition to the present premises, m JANUARY 


next. Two Hundred and.Fifty Members will now be admitted at an Mimission fee of £3 3s. Annual ‘Subscription (covering 1883):—Town Members, 


. + Country Members, £2 25. 


£ try 
eh, Suffolk Street, Pall Mall, SW. ëa P 


: F. EL. BE 





: KER AND COS - 
- * NEW ILLUSTRATED PRICE LIST: . 


PRECISION BALANCES, SCALES, & WEIGHTS °* 


Gentlemen desirous of beccming members should apply for the requisite forms to the SECRETARY, New Athenaum 





TS NOW READY, and will B2 sent post free on application. °¢ ° 


BECKER’S STUDENT'S BALANCE, in polished ‘mahogany glass case, sliding front, counterpo 
‘in each pan, andturn to 1 milligramme, nickel-plated-pens, £2 57. 92? o 


. 


P. E. BECHER & CO., 


34; MAIDEN LANE,' COVENGD GARDEN, LONDON, ww... 


ised, to carry Se ~é 


e 
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ESTAB. a 1852, SEC ON D ED LT ro N, i 
PATRONISED BY HAR MAJESTY THE QUEEN. G R ] F F i| N 7 S 
First Prize Medals Brussels and Pislaasienia Intersatiogal Exhibitions, a bd 
1 » 
Silver Medal Crystal Pa tees Electrical Exhibition, < C HE MIC AL H AN D ICRAFT 
m a N: : 
SANDERSON & COMPANY, PRICK 4s. 7d. POST FREE. 
ELECTRIC ENGINEERS ' 
> i 8 
MANUFACTURERS OF EVERY DESCRIPTION OF A CATALOGUE OF CHEM ICAL APPARATUS £ 
LIGHTNING CONDUCTORS ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
= 3 e 
Sous Iuvantoxs oF mie SOLID COPPER TAPE LIGHTNING CON- Demy EGS 48o pps, Mantras with 16o WO cates 
in Continuous Len yi t ing fixed b; ; 
to Westminster Palace, the Royal Mint, the Royal Courts of Justice Strand, Most Complete and Cheapest List of Apparatus, 
the City of London Schools, Thames Embankment, City Guilds Technical . e G 
College, &e. JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
COPPER ROPE CONDUCTORS from Ong SHILLING per foot. LONDON, W.C =e 
pE EEN AA NA P 2 . . . 
ELECTRIC BELLS,. PNEUMATIC BELLS, SPEAKING 1 À 
' TUBES, &c. i NOTICH OF, REMOVAL. 
. e 
LEADENHALL HOUSË, JAMES HOW & COQ, 
tor, Leadenhall Street, London, E.C. | SCIENTIFIC INSTRUMENT MAKERS 
(Late 44, Essex Street, Strand, W.C ) i 
7 TIS LEY & 73, FARRINGDON STREET, LONDON 
S. G g C o, (LATE oF 5, BRIDE ST., AND 2, FOSTER LaNg). 
OPTICIANS, * | HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP 
172, BROMPTON R OA D, S. W. Rock Sections and other Objects for the Microscope. 
{(Close to South Kensington Museum.) B EST B LAC K l N K K N OW N 
L 
4 
THE PHONEIDOSCOPE DRAPER’S INK (DICHROIC), 
‘ DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
An Instrument for Observing the Colpir Figures of Liquid Films under the Writing becomes a pleasure when this Inlis used, It has been adopted 
action of Sonorous Vibrations, by the principal Banks, Public Offices, and Railway Companies throughout 
Being 2 visible demonstration er rhe Vikratory and Molecular Motion of a eater aK nanti Fal Se aie easily from the Pen. lad 
lephone Plate. ; : š 
2 F f D t corrode Steel i Blotting- b lied at th 
pate PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive fscleanly to use, andnot habletoBlot. | moment af witisg s E 
amphlet, &c., in Cardboard Box, ros. 64. Can be obtained in London, through Messrs. Barcray & Sons, Farring- 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
n Street; J. Austin & Co., Duke Street, Liverpool; and to be had of all 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. BEWLEY & peaa ited), Dublin 
Am1 h 1 le 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. : i , car ae ee 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and fe ` AINE ; A CERTAIN 
Description of the Harmonograph, Post Free, 2d. ~ Š i vi REMEDY 
THE ZOOLOGIST: For BAD BREASTS, OLD WOUNDS, and SQRES, If 
A MONTHLY ae OF eee oe fh effectually rubbed on the Neck and’ Chest, it cures SORE 
ies. i by J. E. , FL S. F.ZS.. . 
Third Series, Eeitsgh Omithologists Union: amaisa 0 OE he | THROATS, BRONCHITIS, COUWHS and COLDS; and for 
Original Articles by well-known naturalists in every branch of zoology; | GOUT, RHEUMATISM, and all Skin Diseases it is fhequalled, 
habits of animal 3 amval ane goparture oE nagratory birds z acpi of = 
rare birds; distributiongand®m‘gration of British fresh-water fish; new or NORTH BRITISH GRICULTU RIST 
fish, local 3 British reptes; British land and fresh- . a A A 
water | mollusca, with remaku on the hau is Bnd “habits of the species ; ‘and is the only Ge ee eet Journal in Scotland, and circulatesextensively 
other matters of general fmterest to those who delight in natural history. amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews p interested m the management of landed property throughout Scotland 
of natural history books Occasional tran@ations from foreign xoological | ¢/ and the Northern Counties of England. ae arai th 
I ar tinporiant and intersting ree in various Messiaen of PRUNES). inant ot ororo, Anetta. Attalia, mid ee Qoloalent o a 
ba oes OHN VAN VOORST, 1, Paternoster Row. The AGRICULTURIST ig published every Wednesday afternoon in 
OOOO LL nnnntnn+ { time for the evening mails, and contains Reports £ all the principal British 
* THE ENTOMOLOGIST’S MONTH ay | ee a keea eck, besides Telegraphic Reportsef those be 
° 7 MAGAZ INE. œ” The Veterinary Department is editedgby orfe of the leading Veterinarlans 
7 i : y In the country, and is invaluable to the breeder and Smeder as a guide to the 
e e œ Price Sixpence, Monthly, 24 pages 8vo, wit occasional Illustrations rearing of animals, and their treatment when labouring unde disease. 


Conducted by G G. Barrert, J. W. Doveras, R. McLacuian, F.R SS 
a ° E. C. Rvs, F.Z.S , E. SAunpERs, F.L.S , and H. T. Srainton, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connecte@with Entomology, and especially an.the Insects of 
tke Brinsh Isles. 
Gubscription—Six Shulings pew Volume, post free, 
mence withd¢he June number in each year. ‘a 
Vols. I to VIL (strongly bougd in cloth) may be obtained by purchasers of 
«the enflre set to date, at the per@sed price of rog each; the sycceeding 
vola may be had separately or together, at 7s. each, 
London: JOHN VAN VOORST, r, Paternoster Row. 
N.B.—Communications, &c., shouldgbe sent 30 the Editors at the above 


The volumes com- 


address, ° é 
e 
ee . 7 > 
e 
bd nat ve ae 7 eo Be e 
= . e ry » 
*e . . . 


Full Reports are given of the Meetings.of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, t@e Scottish Chamber of Agriculture, 
and all the principal Agricultm aPAssociations throughout Great Britain! and 
Treland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 34¢. Annual Subseription, payable in advance, rgs. 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. ` 

Post-Office Gtders payable to Charles Andersor, Jun., Edinburgh. 
ESTABLISHED 1843. 


t» 





Dereta, 1882], . NATURE dv 
rer AND 60/8 NEW GIFT BOOKS. 


MR. WALTER CRANE’S NEW BOOK, °WITH UPWARDS OF 170 NEW PICTURES. 


GRIMM’S FAIRY TALES. 


A SELECTION FROM THE HOUSEHOLD STORIES, 
° Done into Pictures by WALTER CRANE. Crown 8vo. ‘3s, 
*e *,* Also an Edition, limited to 250 Copies, printed on large paper. Royal 8vo. ats. 
‘¢ All should hail with gratitedasthis new picture-book, which we recommend to every nursery and schoolroom ; and not only 
to every nursery and schoolroom, but te every one who cares for good art.” — Spectator. 


YAW COLOURED PICTURE BOOK FOR CHILDREN, 


2° ta THE HORKEY: A Provincial Ballad. 


. ; By ROBERT BLOOMFIELD. 
AUTHOR OF “THE FARMER’S BOY, ¥ &. 
Told in Coloured’ Pictures Ty GEORGE CRUIKSHANK. With an address to Young Folks by F. C. BURNAND, ato. Bs, 


“The designs are marked by abundance of character and spirit. .. . The b»ok is one of the best we have yet received this 
season.” — The Utheneum. 

© Crmkshank’s drawings are charmng—full of character, and light and playful humour, There is not a youngster who will 
not enjoy the pictures, od there are few grown up people who will be able to lodk upon them without a sense of real enjoyment.” 


saa PREN MRS. W. K, CLIFFORD'S NEW STORY BOOK. 
ANYHOW STORIES—MORAL AND OTHERWISE, By Mrs. W. 


K. CLIFFORD” With Illustrations by DoroTuy TENNANT. Crown 8vo. 3s. 6d. 


“A delightful volume of stories. . The stories are wondeifully funny. . . . They are mostly of child-life, and they are 
done with great humour and with a good ‘deal of power, Altogether the volume i: to be praised,” — Zhe Scotsman, 


Mrs. GANDER’S STORY. By H. A.H. With Twenty-four Full-page 
Illustrations by N. HUxLEY. Demy oblong. 3s 6d, 
° MRS. MOLESWORTH’S NEW BOOK. 
“Mrs. Molesworth is mistress of the art of writing for children.” — The Spectator, 
ROSY. By Mrs. Moreswoxta, Author of “Carrots,” “The Cuckoo 
Clock,” & Herr Bgby,”’ &c. With Illustrations by WALTER CRANE. Globe 8vo. Price 45. 62. 


By THE SAME AUTHOR, UNIFORM WITH THE ABOVE, wira ILLUSTRATIONS spy WALTER CRANE. 
Globe 8vo. 4g, 6d. ea 


CARROTS. i THE TAPESTRY ROOM. 
TELL ME A STORY. - THE CUCKOO CLOCK. 
GRANDMOTHER DEAR.. A CHRISTMAS CHILD. 





PALADIN AND SARACEN: Stories from ARIOSTO. By H. C. 


HOLLWAY-CALSTHROP. With Illustrations by Mrs. ARTHUR LEMON, engraved by O. Lacour, Crown 8vo. 6s. 
NEW BOOK BY THE AUTHOR-sOF “WHEN I WAS A LITTLE GIRL.” 


. WHEN PAPA COMES HOME;; the Story of Tip, Tap, Toe. By the 


author of “Nine Yea? Old,” “Pansie’s Flour Bin,” Be With Illustrations by W. J. Hennessy. Globe 8vo. 45, 6d. 


PEOPLE'S EDITIONS, Profusely Ilustrated, 6d. Hach. 
Or, Complete in One Voleme, Cloth, Medium "to, 3s. 
TOM BROWN’S SCHOOL DAYS. WASHINGTON IRVING'S OLD CHRISTMAS. 


WATERTON’S WANDERINGS IN SOUTH | WASHINGTON IRVING'S RBRACEBRIDGE, 
AMERICA. . HALL. aa . 


. . 
Cad . . 


By CHARLOTTE M. YONGE. UNIFORM WITH THE ABOVE. Illustrated Globe 8vo.- 4s, 6d, each, 
LITTLE LUCY’S WONDERFUL GLOBE. New | THE LANCES OF LYNWOOD. New Edition. s 











+ o 


Edition. 
E. N Editi 
PS AND Q'S, OR THE QUESTIỌN or¢ LITLE DUKE. New Edition 7 
PUTTING UPON. New Edition. PRINCE AND THE PAGE., New Edition. 2% 
Messrs. MACMILLAN & CO?S Ilastrated Catalogue of Git and Presentation Book? free on application. ` 
MACMIELAN & CO., BEDFORD STREET, LONDON. ` 
Ld 
. e . O a 
- = . e ee, ° s 7 é e 
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WATKINS & DONCASTER 


NATURALISTS, 
36, STRAND, W.C. - (Five Doors from Charing Cross.) .) 


| Every daio a Apparatus and Cabinets of .the best make for Pntomology, and PTER Natural 
History, &c. 
Finest Stock of British and Foreign Butterflies, Beetles, Birds Egs, &e, „in the Kingdom. 
Throughout the whole year a large selection of Eggs, Caterpillars and Chwysalises of British and Foreign 
Butterffies and Moths, including the gigantic Atlas and other Exoti¢ Moths. 
ts Collections of N atural-History objects carefully named and arranged. oe 
EmNew and Seçond-hand Works on Entomology. oe 
‘Birds and Animals s Stüted and Mounted in the best style by skilled Sian on the promes 











A FULL CATALOGUE SENT .FREE .ON APPLICATION, . : 
HARVEY AND PEAK, : 
ma Pee a SUCCESSORS TO W. LADD & CO., e. 
'S:CTE SNTIFIC INSTRUMENT MANUFACTURERS, 
ta oe -2:BEAK STREET, REGENT STREET; LONDON, W. 


“yy NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE. 
«7 “** READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY'DR. BRUDNELL CARTER. i 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND- CLASS INSTREC RION: IN 
. ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c.. 








i x ar ee ILLUSTRATED CATALOGUE, PRICE SIXPENCE. . 
‘ -FL E TC EX Es RS 
PATENT ` 


ASBESTOS GAS- FIRES 
i AND. STOVES. 





. 

These give- instantly a bright hot fire. 
The--waste heat, instead of being thrown 

- ` away up the chimney in the usual manner, 
Bi is utilized in Fletcher's Patent Aiņ warming 
i Arrangement, reducing the’ cost of gas-fires 
to less than: ont-third- that of the best 
E kamer known ' up to ‘the present, time. 














a ' inlustrated List “Of Gas-fires. and Stoves, 
` Dog Grate, Drying. Beant Stoves,” &e., 
post free. . 


Illustrated List of Domestic Cooking and 
Labour-saving Apparatus, Price, Zæ; post 


ERS E EN 


free. . ° ae 


- Laa 

Illustrated List. of .Gas and’, Petroleum 
Furnaces ; and Jaboratory. “Appayatis 1 Price 
ad, post fre’. mn 


oe a ue eee. 


mg THOS.. FLETCHER, 
|| > musgUM STREET, WARRINGTON 











ted by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hull, Queen Victoria Street, in the Cityfof London, and published by 
A Er AND Co,, at the fice, a9 and 39, Bedford Street, Covent Garden —Tuurspay, December 14, 1882. 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~. * A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
. i "76 the solid ground - 
OF Nature trusts the mind which builds for aye,” — WORDSWORTH 

Tog 2. E 


a > 
No. 686, VoL. °27]- THURSDAY, DECEMBER a1, 1882 








[PRICE SIXPENCE 








Registered-as a Newspaper at the General Post Office] {All Rights are Reserved. i 


NORMAL SCHOOL OF SCIENCE AND 
-ROYAL SCHOOL OF MINES, , 
SOUTH KENSINGTON. 


e 

Mr NORMAN LOCKYER, F RS, will deliver a course of 12 LEC 
TURES on Astronomical Physics, at the above Schosls, commencing on 
the 4h January, 1883, at 30’clack pm. The lectures will be continued on 
Thursdays and Fridays, at 3 p m., till completed. . 

Arrangements will be made for demonstrations both in the Physico-Che- 
mical Laboratory and in the various observatories 

The course 15 not confined to students of the Schools 

Fee for the Course £3. g 

Apply to the Registrar, Norma] School af Science 


EVENING LECTURES TO WORKING MEN. 
NORMAL SCHOOL OF SCIENCE AND 


ROYAL SCHOOL OF MINES.. 


The Second Course, consifting of Six Lectures on Shell-fishes, by Prof. 
Huxley, F R.S., will be delivered at the Museum of Practical Geology. in 
Jermyn Street, S.W , commencing at 8 o’clock on MONDAY, January 8, 















































































































































TOCA ING? 


JOHN BROWNING begs to inform Scientific Gentle- 
men that he has by Request reprinted Mr. Rand Capron’s 
Paper, “A Plea for the Rain-Band,” which appeared in 
the Meteorological. Magazine. At Mr. Rand Capron’s , 
desire, he has also prepared a special Spectroscope which 
will give Spectra that are comparable with the illustrations 
in Mr. Rand Capron’s' Paper. This Instrument will be 


1883 Tickets may “be obtained by working men only on application at 
the Museum on Saturday, Pecember 30, 1882, between 7 and ro o'clock 
pm Each applicant is requested to bring his name, address, and occu- 
ation written on a piece of paper, for which the Ticket will be exchanged. 
Fee for the Course, 6d. $ 





HALF AN HOUR FROM LONDON.—A 


found the best Spectroscepe yet contrived for Predicting 
rain by means of Spectroscopic observations. The price e 
of the Instrument is £2 ros. A Copy of the Paper, “A 
Plea for the Rain-Band,” will be sent with each Instru- 
ment, or can be had separately upon receipt of 4 stamps. 


Family Home and cheerful Society, for a young Gentleman engaged in 
Town during the day. Unexceptionable References given and required, — 
Address ¥1car, care of Messrs. Macmillan and Co , 29, Bedford Street, 


. 





ws SO Aad sy EE T 
JOHN BROWNING, 
Optical.and Physical Instrument Maker to HM, Government,’ 


| 63, STRAND, LONDON, W.C. “>, 
NEGRETTI 
: LI AND e L, 
È ZAMBRA’S 
', CHRISTMAS 


AND } i 


NEW YEAR'S PRESENTS, 


USEFUL AND ỌRNAMENTAL. 








IMA-PPIN Ss WEBB’'S 
Ta i CHESTS 


PLATE. 
-GUTLERY| - 













oe 
FITTED. BAROMETERS, .  : 
<a OPERA AND_RACE” °° 
All Sizes in Stock. GLASSES;: &c. » ° 
S SET 7 © ETR es ie OO 
SPECIAL H : Iltusivated Price Lists posted Free 
DETAILED LIST aye <a ee da 
ae. Gear a? NEGRETTI &, AMBRA C- a. 
nN | 7 SCIENTIFIC INSTRUMEKT MAKERS TOe 
OXFORD STREET, WESPEND3 AND |. . HER MAjisiY FHE QUERN) i 
MANSION HOUSE BUILDINGS, CITY,| °  ““HOLBORN VIADUCT? , 
LONDON. 45, ÇORNHILL, & 122, REGENT STREET, LONDON, en 
MANUFACTORY—The groval Plate and Cutlery Works, SHEFFIELD. PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM, 5 
Pe = - 3 E wa P ee 


‘ 


(J 
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MICROSCOPIC OBJECTS 


Of superlative perfection, Mustrating Histology and every branch of 
Z Microscopy. e 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 
OWENS COLLEGE. 





The Senate propose to appoint a Demonstrator and Assistant Lecturer in- 


Zoology at an annual Stipend of £1g0. A detailed statement of the duties 
of the office may be obtained from the Registrar. Applications, accompanied 
by Testimonials, will be received up to the 6th January, 

‘2 HOLME NICHOLSON, Registrar. - 





f CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 


BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


PROFESSOR TYNDALL, D.C.L, F.R6, will begin a Course of SIX 
LECTURES (adapted to a Juvenile Auditory) on “Light and the Eye,” 
on Thursday next, December 28, at 3 o'clock ; to be continued on December 
30; and January 2, 4, 6, 9, 7883, $ 

Subscription {for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half a Guinea); to all.the Courses in the Season, Two 
Guineas. Tickets may be obtained at the Institution daily, or sent by post 
on receipt of Cheque or Post Office Order (crossed Drummond and Co.). 


UNIVERSITY COLLEGE OF WALES 
i (ABERYSTWYTH). 





\ President—Tuu Ricut Hon. LORD ABERDARE. 


serene tani 





Principal: 
Rxv. THOMAS CHARLES EDWARDS, M.A. (Oxon. and Lond.), late 
Scholar of Lincoln College, Oxford. , 


Professors! R 
Greek, Logic, and- Moral Philosophy--The PRINCIPAL. ' 
Latin an mparative Philology — J. M. Axeus, Esq, M.A, late 
Scholar of Clare College, Cambridge. 
Modern and Oriental Languages—H. Erne, Esq., Ph D. (Leipzig). 
English Language and Literature, History, and Political Economy—M. 
, W. Maccatuum, Esg, M.A, Luke Fellow, Glasgow. 
‘Welsh—The Rev. D. Sivan Evans, B.D. 
Mathematics, Natural Philosophy, and Astronomy —R. W. GENESE, 
s Esq., M.A. late Scholar of St. John’s College, Cambridge; 8th Wrangler, 
1871. 
_ Natural Science — T. 5. Humpen, Esq, Ph.D. (Heidelberg), B.Sc. 
(London), j E 
Assistant Lecturers: ' 
Biology—W. Ngwron Parker Esg, late Demonstrator at the Normal 
School of Science, South Kensington, 
_ Mental Philosophy--Hznry Jonss, Esq, M.A, (Glasgow). 


Four Scholarships of $20 each, and Four Exhibitions of £10 
each, tenable for the year 1883, will be offered for competition to new 
Students at the beginning of Lent Term, January 2, 1883, and following 

ays. ‘ 

i Tormis Axo a year for Out-door Students; £35 additional for those 
n-door. 

For further Particulars, Prospectus, &c%, apply to the Registrar, E. P. 
Jonss, Esq., M.A., at the College, Aberystwyth. : 

E, J, EVANS : 
DEWIS JEORRIS, } Hon, Secs, 
Lonsdale Chambers, 27, Chancery Lane, London, ‘ 
28th-Novembe, 1882. 


‘ UNIVERSITY COLLEGE, LONDON. 


The JODRELL PROFESSORSHIP of PHYSIOLOGY will be vacant 
© atthe close of the Session. An Endowment (which if at present of the 
value of £264 per ans ) is-attached, _ i ° 
e Applications for the Apppintment will be received on or before January 24 
e TALFOURD -ELY, M.A., Secretary, 


ROYAL HISTORICAL SOCIETY. 


Dr, Zaxve1 will read a paper on 
i, surnamed Corvinus,’? ` 

PLO RDWARD DOVE, Secretary R.Hist.S. ° 
11, Chandos Street, Cavendish Square, W.g d 


' The MORPHOLOGY of thé SKULL. By 
W. K. PARKER E.R.S., Hunterian Professor, Royal Coll of 





THURSDAY, 21st December, dt 8 p.m. 
“ Hungary under King Matthias Hon 
` 


Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy’s 
Hospital Medical School, Illustrated. Crown Bvo, Ixos. 6d. @ ® 
S MACMILLAN & CO., London, 
a e 
e * bd 
Se s * ” : e 
. . » e 
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LIVING SPECIMENS FOR* THE MICROSCOPE, 


e . 
THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T B. has last week sent to his subscribers specimens of Trout Spawn 
freshly deposited, and has now ready for distribution other Spawn just eyed 
in a suitable condition forshowing thepulsation of the heart and circulation 
of the blood in the embryo whilst still in the egg. 2 `; 

_ Weekly Announéements will be made in tas place of Organisms T. B. 
is supplying. . 


Specimen Tu¥e, One Shilling, spost-free, 
a = 


ae 
Twenty-six Tubes in course of Six Months for Subserigfion of 4 1s. 
or aed Tubes for 105, 6d. vidi ‘ 


Portfolio of i ight P. ý 
ortfolio of Tyrayings, Eig arts, rs. each. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. > . 
ALBERT EMBANKMENT, SE. 
SPECIAL Clases for the PRELIMINARY SCIENTIFIC and IN 
TERMEDIATE M.B. EXAMINATIONS of*the Umversity of Londo: 
will be held from January to June. ‘The Classes for the June MATRICU 


LATION will commence tn March 
All particulars may be obtained from the Secretary, "Dr. GILLESPIE. 


W. M. ORD, M.D., Dean. 


AN ASSISTANT IS WANTED BY THE 


Lecturer on Chemistry at Clifton College For further particulars apply 
to W. A. SHENSTONS, 19, Clifton Park Road, Cliftg ristol. 





INSTRUCTION IN MATHEMATICS, 


STUDENTS wishing for Assistance ir 
Mathematics can be attended at their own homes by a Cambridg 
Graduate, M.A., F.R S., on reasonable terms. Address O. P., r 
Swakeley Terrace, Shepherd’s Bush, W. 


A COLLECTION OF FLETCHER’S GAS 
HEATING APPARATUS for LABORATORY and DOMESTIe» 
USE 1s now to be seen, FOR THE FIRST TIME, at Stand No. 139, at th 
Crystal Palace Exhibition. ae 

Those interested will find there an unusual opportunity for examination o 

a Collection now for the first time got together, and one which is not likel 


to occur again. ‘ 
Additions will be made of New Apparatus and New Pgtterns from time t 
time as ready, during the Exhibition. e 
Complete Illustrated Lists of both Domestic aud Laboratory Apparati 
may be obtained at the Exhibition, price 2d. each. 


TO ASTRONOMERS. - 


Intending Purchasers of Telescopes should send for ‘ Hints on Silvérermma 
Glass Reflecting Telescopes,” by G, CALVER (maker of the 37-ins. 
important Testimonia 





Ealing Reflector, &c.), and ‘‘ Appendix,” containing 
as to their efficiency, &c.,&c. Post free. Nine Stamps. 


G. CALVER, F.R.A.S.,_ 


HIL]. HOUSE, » 
: WIDFORD, . 
CHELMSFORD» 


e , e 
N.B.—Second-hand Reflectors and Refractors freguentlydor Sale. 


DIAMONDS #N MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, ha 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and hought 
ta, FRITH STREET.. SOHO. W 


GEOLOGY AND MINERALOGY. 


Specimens, Coffections, Cabinets, Hammers, Satchels, and every neces 
sary for the Study, Preservation, and Display of Specimens in Museums, & 
° 


STUDENTS’ COLLECTIONS—SPECIAL. 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerabuma 








for Microscope free on application gf ae 
JAMES’R. GREGORY, 
Extensive Geological Stores, 


e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Ee 
GREEK and ROMAN COINS. Catalogu 
of the COllection fosmed by GEORGE SIM, F.S.A. Scot., Edinburgt 


to, pri Se 
4o, price 275 MACMILLAN & CO., LONDON 


a 
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+ "MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Afiamesite, Aphte, Basalt, 
Diabase, Dionte, Dọplerite, Elvans, Gabbro, Ga:isg, Gramte, Granuhte, 
Lava, Liparite Napoleonite, Nephelenite, Obudian, Perthite, Piknte, 
Pitchstone, Porphyry Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Tfachyte, &c., 15 Ód and 2s. each Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 

€ 


* THOMAS D. RUSSELL, 
48, ESSEX STREET, STRÅND, WC 
MINERALOGY AND LITHOLOGY. 


Ld 
Mr HENSON HAS JUST BECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALSPAWD BEGS TO CALL THE 
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ATTENTION @F TEACHERS AND SCIENTISTS TO HIS EX- Ò 


TENSIVE SERIES OF FOREIGN ROCKS. 
A Listyn Appieation. 
. e Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 


” Blowpipe Cases and Apparatus. 
é Catalogwes free. m 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street, 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Ra:lwa' okstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Frangais pour 
VAngleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 3}¢., en timbres poste. Abonne- 
ment franco par la poste—un an, xgs. 2d.; six mois, 7s. 7d. Prix 3d. 

. hex tous les lybrairies et aux gares des chemins de fer. On s’abonne 

aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining thpir reading to one particular Gallic print. 
It certainly merits success,” —Graphic, 

LA SEMAINE FRANÇAISE.—“ The numbers before 
us are full of good things. . . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many houseb®lds where French is cultivated. The printing is very wel 
done.” —Queen, 





‘Terms oF SUBSCRIPTION :— s. d. 
Three Months se oe sw e e w BO 
Six p a ave “~ 7 7 





’ seo no aoe e o I5 a2 
. P.0.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 





LELECTRICITE 
Chaque "Samedi, x6*pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les exmgsitions électriques, et de tous les 
progrès de l’électricité. 


Rédacteur en chef: W, de FONVIELLE. 
E. de CLISSON : Directeur. s 
o Subscription Yearly, 16s. ; Six Months, 9% 


J 


Agency for England anë Cflonies— 
LE FEVRE AND CO., ENGINEERS, 
26, Bunce Row, CawNoNn STREET, LONDON. 


Specimen Copy gent post free. 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


New Series. Edited by Jamzs Brrrren, F.L $, Bntish Museum. 
Cowrsnrs.—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals ẹ Botanical News.— 
Proceedings of Societies, ee 
Price zs. 3d. Subscription for One Year, payable in adyance, 195. 


London: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C» 


| 
| 
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EDITED BY HENRY WATTS, BA, F.R.S., 
Editor of the ourzal of the Chemical Society, 


FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY. Twelfth Edition, with ®oloured Plate and 154 Engrav- 
ings, crown 8@0. 8s 6d È : 
Also, 


FOWNES’ CHEMISTRY OF CARBON 


COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crown 8vo. ros . 


London J & A CHURCHILL, rr, New Burlington Street. 
AURORE: 


. Demy gto, cloth, with Coloured Plates, £2 28 od. 
Aurore: their Characters and Spectra. 


, By J RAND CAPRON, F.R.A.S 
London: E. & F? N. SPON, 46, Channg Cross. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Jourral in Scotland, and circulates extensively 
amongst Yon ed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested ın the mangement of landed property throughout Scotland 
and the Northern Counties of England. 
The AGRICULTURIST*has also a very considerable circulation on the 
Continent of Eurqpe, America, Australia, and the Colonies. : 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. A 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and al the principal Agricultural Associations throughout Great Britain and 

reland, 

For Advertisers addressing themselves to Farmers a better medium does 
not exist, 








Price 3d. By post 33d, Annual Subscription, payable ın advance, 145. 
ices ryt High Biret! Edinburgh; and r45, Queen Victoria Street, 
London, E.C. 


Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Barrett, J. W, Doveras, R McLacuran, F.R.S. 
. C. Rye, F.Z S , E. Saunpers, F.L.§ , and H. T. Sramron, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of » 
tke British Isles. 

Subscription—Six Shillings per Volume, post free, The volumes com- 
mence with the June number in each year. 

~ Vols I. to VI. (strongly bound im cloth) may be obtained by purchasers of | 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

Loodon: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the-Editors at the above 


address, è 4 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited J E. Hartine, F.L S F.Z.S., Member of the 
British Ornithologists’ Union ; contains- 

Original Articles by well known naturalists in evêry branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution agd migrMion of British, fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles? British land and fresh» 
water mollusca, with remarks ap the haunts and habits of the species; and 
other matters of general mterest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasi@nal woodcuts. : . 

JOBY VAN VOORST, 1. Paternoger Row. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE Maureanp Hor TRADES; AND WINE AND Spirit TRADE 
ECORD. 


The Organ of the Cotfhtry Brewers. o 


J 
“The Brewers’ Guardian is published on ghe evenings of every alternate 
Tuesdaysand is the only journal officiallyeconpected with brewing interests. 
Subscription, 16s 6d per annum, post free, dating from any quarter-gay." 
Single copies xs. each. Registered for transmission abroad. 


@ffices—5, Béhd Courts Walbrook, London, E.C. 
e 
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z ark re ih WORKS: MADEIRA SPECTROSCOPIC. 











, 10s 6d., completing Vor. IIT. -328 è "By CIPIAZZI SMYTH, 
FLORA OF BRITISH INDIA, By Sir J. D. Astronomer Royal for Srntland: e 
HOOKER, K.CS,1, C.B., &e, assisted by various Botanists, Vels, Large Quario, Illustrated. + Price, Pull Bound, Cloth, 215. 
„I andII. e each ms aA ae P a W &A. K. JOHNSTON, Edinburgh. e 
PART vi, with x oloure ates. Txt, z r i. s 
LEPIDOPTERA OF CEYLON. ~ By F. MOORE, l London: A. JOHN§TON, 6. Paternoster Buildings, E.C 
F.Z S. Sust Published. Pelee 2s. 6d. 


Part xi, with 4 Coloured Plates, 3s 6a." 4 TRE OWENS COLLEGE COURSE OF 
BUTTERFLIES OF EUROPE. “Illustrated and ELEMENTARY BIOLOGY. Part T. The Frog, sin Introduction. 
Described by HENRY CHARLES LANG, M D., F.L S. to Anatomy and | Histology, ty Prot À. MILNES MARSHALL 


New Vo'ume for 1882, with 72 Coloured Plates. 42s. °] M D, D Se, 
‘BOTANICAL MAGAZINE. Coloured Plates and ' London? TTH ELDER & Go, Waterloo Place? 
Descriptions of New and Rare Plants. Sir J D. HOOKER, Manchetter: J E. CORNISH. 





C.B,F.RS,&c Monthly, with six en ly Coloured Plates. 3s 
‘6d Annual Sub-cription, 42s. STATISTYC@AL S@CIETY. . 
FLORA OF HAMPSHIRE, INCLUDING THE : Now ready, price rs. * 


ISLE OF WIGHT By FRED TOWNSEND. [Nearly ready, | ry he UTILITY of COMMON STATI STICS. 
FLORA AUSTRALIENSIS. By G. BENTHAM. The Inaugural Address cf RORERT GfFFEN, Esq., President of the 











7vols. £7 45. e Statistical Society, dehvered on Tyesday. 27st November, 1882. 

FLORA OF TROPICAL AFRICA. By D. OLIVER. London :*E. STANFORD, 55, Charifig Gross, SW. 
3 vols. 20s. each. G ie - a 

FLORA CAPENSIS. By Dr. Harvey. .3 vos.) ANATOMICAL TEC HNO LOGY 
FLORA OF MAURITIUS AND THE SEY- AS APPLIED- TO 

CHELLES. By J.G. BAKER 24s. e . 
FLORA OF THE BRITISH WEST INDIES. By THE. DOMESTIC CAT. 

Dr. GRISEBACH 374. 6d. ct ee 
FLORA HONGKONGENSIS. By G.-BENTHAM. AN INTRODUCTION TO 
> LOR A OF NEW ZEALAND” By 8 6d 5 HUMAN, VETERINARY, AND COMPARATIVE 

> D. w J. D. 

HOOKER. Parr II CRYPTOGAMIA. x4s y J ANA TOMY. 
CONTRIBUTIONS to the FLORA of MENTONE By Professors ‘WILDER and GAGE, 
.s, and toa WINTER FLORA of the RIVIERA, inchidin ee Coast C U 

from Marseilles to Genoa, By J. T. MOGGRIDGE, F.L S. Royal Or CoRNELE UNIVERSITY . 

VO, 99 oure ates ze 
NATURAL HISTORY of PLANTS. By Prof. H. |- Wal be sent post paid ongrecipt of 18s. 

BAILLON. Super-rayal 8vo. Vols. I. to VIL, with 3220 Wood PRICE $4 50. è 

Engravings. 25s. each. 
HANDBOOK of the BRITISH FLORA. . By G. 

BENTHAM, F.R.S Fourth Edition. res. y A. S. PARNE. rales £0. Publishers, 
ILLUSTRATIONS of the BRITISH FLORA: a i 

ia ts woe Se ge a ey yi’ ODS, i British Plants, CHRISI!MAS AND NEW YEAR'S GIFTS. 
an Tittsttated Companion to Bentham’ s" Handbook” ’ and other Brinsh 'NOTICE—-A CL ASSIFIED, CATALOGU E, 

Floras. 1306 Wood Engravings. av pris TR particulars of Messrs, Casset, PETTER, GALPIN & Co.’ > a 
pR a OERO ei RE ROTE Me Ji „—  — SIXPENCE to TWENTY-FIVE Subs been Seats 
cee a pees) By the Rev. M. J . BERKELEY. greatest emyenieneeio those who maY ie asectng Boke for Cameras 

24 Coloure ES. 215. A 7 HDAY PRESENTS, IZES, &C, 
ESC ULENT FUNGUSES of ENGLAND. By C. A ealas of SEVERAL HUNDRED BOOKS 50 arranged 


hi ta glance the varous Worksin this Valuable Selection, 
D. BADHAM, M D, Second Edition. Edited by F. Currey, P RS. Which emn be s yocored at the prices named at all Booksellers’ and at the 
12 Coloured Plates. 128, Rec 


Bookstalls. quest for Catalogue ghould be addressed to 
PHYCOLOGIA BRITANNICA. Coloured Figures CASSELL, PETTER, GALPIN & CO., Ludgate Hill, dondon. 


and Descriptions of all the woe of Algæ haping the Shores of the 
British Islands By Dr, BARVE F.R.S, New Edition, Now ready, 8vo, cloth, 1s. 
Royal 8vo, 4 vols 30 olone. Pte pad ras NOTES onthe DETEC ON of the ACID S 
P H YCOLO G IA AUSTRALICA. Comprising (Inorganic and Organic) usually met with in Analysis _ For the use of 
Coloured Figures andgDescriptions of the m@re characteristic, and a Laboratory Students. By J. WILLIAM JAMES, Ph.D. Jena, F.C.S. y 
Syno sis of all known Australian Alga. By Dr. W. H. HARVEY, elond. and Ber., Demonstrator and~Lecturer in the Minng "Schoo 
RS. Royal 8vo, 5 vols 300 Colourdl Plates. 47 139 e Bustol, 


weer ACEA ATL ANTICA ; or, the Land and J- & A. CHURCHILL, 11, New Burlington Street. 
4 , 
$ Freshwater Shells of the Azores, Madeiras, Salvages, 


: vardes; and St Helena. By T. VERNON WOLLASTON, MA, MINERALS ANB PRECIOUS STONES. 

a emy fva iess Mr. BRYCE-WRIGHT begs to call attention to his exten- 
ARVÆ OF TH RITISH LERIDOPTERA ` 

= and their one core By ee s. oe Superroye) | Sve and valuable collection of © 


e æ * 8vo With 40 Elaborately Colonred Plates®containing upwards of boa» MINER ALS AND PRE CIOUS STONES, 


Figures of Larva on the’r Food Plants. 635. 


* HARVESTING ANTS AND ‘TRAP-DOOR | from which single specimens gan at all times be selected at 








SPIDERS: Notes afid Obse@vations on their Mabits and Dwellings, moderate prices. . E 
By J T. MOGGRIDGE, F L.S. With Supplement and Additional Boxes sent on approval to any part of the world. 
wWiates. 17s. The Supplemenpseparately, cloth, 7s, 6d. ° Gems agi Precious Stones can be purchased either mounted 
aMANUAL” OF CHEMICAL ANALYSIS?” By | or unmounted. 
. Dr*H M. NOAD, F.R§. Wew Edition: Croan 8vo 199 Wood : ee h ki , 
Eigravings. 26s Or, seo: Part I Q ALITATIVE New 3 z BRYCE ‘WRIGHT, 5 
Editon, New Notation, 6s*; Part iI. QUANTITATIVE, 10s. 6d. - Mineralogist and Expert.in Gems and Precious Stons. 
es 
L. REEVE & CO., 5, Henridtta Street, Covent? Garden. , t 204, REGENT STREET, LONDON, W 
3 nap : 
J e ° 
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SUBSCRIPTIONS TO, “NATURE.” 
Yearly mids E E ae 28 e 
Half-yearty, . . 2 6 se ee 14 6 
f Quarterly . e a 2 6 ‘e’ ee 7 6 


To the United Statés, the Continent, and all places 
within the Postal Unigr?:— e 2 
$: ; 6 s d, 


e Yearly 2. 1 ee ew ew ee g0 
Walf-yearly, . 2. e ee eee 15 CG 


Quarterly s 6. we Nw we 8 OO 
Post Office Orders payable w MACMILLAN & CO, 
ee ° 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gd. per Line after. 
e 


ES A 
One-Eighth Page, pr Quarta Column . e. . 0 18 6 
Quarter Page or®*Halfa Column, . . . . FI5 0 
Half a Page, or a Column. . ..... +. 3 5 0 
Whole Page® . 2 1 1 ew ew ew ew ts G6 G6 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


ç “eo 
“DIARY OF SOCIETIES. 





LONDON 
TAURSDAY, DECEMBER 21. 


Roya Socigty, at 4 30 —On the Normal Paraffins, Part IV.: Prof. C 
Schorlemmer, F.R.S, and T. E ‘Thorpe.—On the Connection between 
the State of. the Sun’s Surface and the Hor.z ntal Intensity of the Earth’s- 
Magneti:m. Prof. Balfour Stewart. F.R.S.—On a Method of Photo- 
raphing the Solar Corona without an Lchpse * W. Huggins, F.R.S —On 
the Dark Plane which 1s formed over a Heated Wire in Dusty Air: Lord 
Rayleigh, F.R.S -On the origin of the Hydro carbon Flame Spectrum‘ 
Profs, Liveing and Dewar, F R S —~On the Inversion of the Layers of the 
Blastoderm in the Rat and Mouse. Alex. Fraser. 

Linngan Society, at 8.—Floral Development and Mode of Fertilisation of 
Ascl@ptias cornuta. 'Y H. Corry.—Observations on the Marme Fauna of 
the East Coast of Scotland —Dr. F. Day —Flora of Madagascar, II + 
J.G. Baker.—Ligula Mansoni, a New Human Cestode: Prof, Cobbold. 

CHEMICAL Sogety, at 8—On the Condensation Products of Oenanthol 
Part2: W. H. Perkit Jun, Ph.D.—The Behaviour of the Nitrogen 
of Coal during destructive Distillation, with Observations on the Estima- 
tion of Nitrogen in Coal’ W. Foster.—On the Absorption of Weak 

~ Reagents by, Cotton, Silk, and Wood: E J Mills, DSe, F.R.S., 
and Jokıchı Takamine. -Note on Nitrobenzyl Cyanide, and some Deri- 
vatiyes with Diazo-bodies: W H Perkin, Ph D, F.R.S. 

LONDON INSTITUTION, at 7.—Some Dominant Forms cf Animal Life: 
Prof. L. Miall. a 

THURSDAY, DECEMBER 28. 
Rova INSTITUTION, at 3.—Light and the Eye: Prof. Tyndall. 
LONDON INSTITUTION, at 7.—Ether and its Functions. Prof, O. J. Lodge. 


SATURDAY, DECEMBER 30. 
RovaL INSTITUTION, at 3%-Light and the Eye: Prof. Tyndall. 





. Ibs, per Affn., 20s. Post Free. s 


= 
DER NATURFORSCHER, 
Wochenblatt zur Verbreitung der Fortschritte in den 
° Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK, 


A Weekly Periodical devoted to Natural Science 52 Nos., 16s. | Sheci- 
men Numbers may be had through any Foreign Bookseller, , 1882 will cê®m- 
mence thg XVth volume 


Berlin: DUMMLERS, 77, CharlottensteassepS.W., and all Booksellers. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all applianges for the protection of every description of building from the 

destruczive effects of lightning, 


NEWALL & CoS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever cffered to the Public. 

It is simple in its application, no Insulators being required, and it çosts 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


e 
R. S. NEWALL & CO, 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHHAD-ON'TYNE. 

——— a L 
ELECTRICAL AND SCIENTIFIC APPA. 
RATUS.—New Edition cf our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Matenals, fully 
Illustrated. 72 pages, post free, Four Stamps. Special Terms to 


Science Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 26, Ludgate Hill, and 4, Little Britain, London, E.C. 


TRANSIT TABLES FOR 1883, giving the 


Greenwich Mean Time of Transit of the Sun, and of about Twenty 
Stars, for every day in the year, with other astronomical mformation 
for popular use. By LATIMER CLARK, Memb. Inst. C E. Crown 
8vo, cloth, price zs. 6g. post free, 
By the aid of these tables, accurate time may he obtained in any part 
~ of the world. 
TREATISE ON THE TRANSIT INSTRUMENT, as apphed to the 
determination of time, for the use of Country Gentlemen. By LATI- 
b. Inst Demy 8vo, cloth, 5s. post free. 


MER CLARK, Mem > 
AN oe TRANSIT INSTRUMENT of the highest quality. 
rice £8. 


ALFRED J. FROST, 6 Westminster Chambers, London, S W. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St. AND 2, Foster LANE). 








Q 
z] 





HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 


Rock Sections and other Objects for the Microscope. 


FRYS 
R . o 
e 
4 QO ( oO A ‘ocoa only, with the super- 
e duous oil extracted. 


“Tf properly prepared there is no nicer 
or more wholesome preparation of 
cocoa.”"— Food, Water, nud Air, 
edited by Dr. Hassall, 
J. S. FRY & SONS, Bristol and London, 





GOLD MEDAL, 


PARIS EXHIBITION. 
k Packets and Tins. Pure 
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New Self-charging Induction Electrical Machine.. - 
SOLE AND EXCLUSIVE AGENTS .- 2 

rE. E. BECKER & CO; a 


34, MAIDEN LANE. COVENT GARDEN, LONDON, W.C. ° 
ILLUSTRATED AND DESCKIPTIVE. PRICE’ LIST’ SENT POST FREE ON 
: APPLICATION. 5 > 
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ESTAB. POSES 1852. 
PATRONISED BY HER MAJESTY THE QUEEN. 
First Prize Medais Brussels and Ease nes International Exhibitions, 
1876. 


Silver Medal Crystal Palace Electrical Exhibition. . 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING . CONDUCTORS, 


Sore Invenrors oF THE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR ın Continuous Lengths without Joifts, as now bemg fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, Ehimes Embanknignt, City Guilds Technical 
lege, &e 


COPPER ROPE CONDUCTORS from One SHILLING per foot. 


ELECTRIG BELLS, PNEUMATIC 


BELLS, SPEAKING 
TUBES, &c. ° 


LEADENHALL HOUSE, 


ror, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C ) 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT, 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF GHEMIGAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,609 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 
v 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


G. TISLEY & Co 
OPTICIANS, K 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


the Colour-Figures of Liquid Films under the 
of Sonorous shah 








172, 


An Instrument for Observi 
actio; 


Being a visible demonstration of the Vibrator and Molecular Motion of a 
‘elephone Plate 


The PHONEIDOSCOPE. with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Bog, tos. 6d. ` 


. 
MANUFACTUREDgAND SOLD WHOLESALE AND RETAIL BY 
eS. C, TISLEY & CO., 172,.BROMPTON ROAD, fonpon, S.W. 
e 
“TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electricalgnd Acogstic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, ad. 





— ——— 
Valuable Work offered New at less than the uspal Second-Hand Brice. 


° WATTS'S DICTIQNARY of CHEMISTRY. 


IStest Complete Edition, including all the Supplements; nine Large 

Vols. 8vo cloth, New (Longmans, 1881), for 48 8s , carriage pad (sells at 

Arg ar) Wm F. Cray, Booksellerg2, TeviowPlace, Edinlyirgh. Early 

Apphcation newessary to secure above. e 
e 





Now publishmg, in*Crown 8vo, Price 226d. each, © 


ENGLISH .MEN OF LETTERS. 
© e Edited by JOHN MORLEY. *, 


MACAULAY. By J. Correk Morisor. 
STERNE. By H. D. Trait. > A 
SWIFT. By Lestfe STEPHEN. 

GRAY. ByE. W. Gosss. 3 
DICKENS. By A. W. Warp. NNG 
BENTLEY. By Professor Re C. JEBB. 
CHARLES LAMB’ “By Rev. ALFRED AINGER. 
DE QUINCEY. By Professor Masson. 
LANDOR. By Proféssor Sipwey Conv. 
DRYDEN. By G. SAINTSBURY. € * 
WORDSWORTH. By F..W. H. “Myers. 
LOCKE. By Professor Kow.er. 

BYRON. By Professor Nicon, ° ° 
POPE. By Leste STEPHEN. . 
COWPER. By GOLDWIN SMITH. 
CHAUCER. By Professor A, W. WARD. , 
BUNYAN. By J. A. FROUDE. 
SOUTHEY. By Professor DowpEn. ° e 
HAWTHORNE. By Henry James, JUN. 
MILTON. By Marx PATTISON. 
JOHNSON. By Lust STEPHEN. 
SCOTT. By R. H. Hurron, 

GIBBON. By J. C. Morison. 
SHELLEY. By J. A. Symonps. 

HUME. By Professor Huxtzy, F.R.S. , 
GOLDSMITH. By Wituiam BLACK. 
DEFOE, By W. MINTO. s ° 
BURNS. By Principal Sarre, 
SPENSER. By the Very Rev. the DEAN or Sr. 


Paut's, 


THACKERAY, By ANTHONY TROLLOPE. 
BURKE, By Jonn Mortey. 
MACMILLAN AND CO., LONDON. 


BROKENI!!- 


DAVYS DIAMOND CEMENT 


SECURE] g@AND NEATLY MENDS 


CHINA, GLASS, 


CABINET WORK, 
AND 
FANCY ARTICLES. 
Of all Chemists in rs. Botfles. 


See the name "E. DAVY,” the Original In 
ventor, R on the Label, and also that ot 


BARCLAY & SONS, 95, Farringdon Street} London, 


THIS . 
SOR: OS BiB Oe I BS M MEDICINE 
APERA I Ms E A ag ALY INES , Paka 
Ys a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. e A Great PURIFIER of the BLOOD; a 


Powerful Invfgorator of the System, in cases of WEAKNESS 
AND DEBILITY, and*is unequalled in Female Complaints, 
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Messrs. MACHELLAN & C08 NEW BOOKS. 


PROFESSOR, CLERK MAXWELL, A LIFE OF. With a Selection 


from his Correspondence and Occasional Writings, and a Sketch of his Contributions to Science. By LEWIS CAMPBELL, 
M. A., LL.D., Professor of Greek in fhe University of St. Andrews, and Professor WILLIAM GARNETT, M.A. late Fellow 
of St. John’s College, Cambridge, &c, With Three Portraits engraved on Steel, Coloured Plates, Illustrations, &e 


8vo. B85. 

‘c Clerk Mazwell spame stands: by the unanimous consent of all who have any voice in such matters, m the very foremost 
rank of British men of science.e Ble possessed not only eminent power in his own field of work, but that still rarer genius which makes 
itself fel@inemanifold ways, even to those who can appreciate but a small part ofits results. He shared this quality with Faraday 
in an earlier generation, a discoverer whose conquests Maxwell followed up by other methods, and with Clifford, a fellow-mathe- 
matician younger by seyeral yesrsp whose mtellect was m more ways than one akin to Makwell’s own.”-—Pall Mall Gazette, 


A TEXT-BOOK OF GEOLOGY. 


o® 4 By ° ARCHIBALD GEIKIE, F. R.S., 


Director- Generål of the Geological Surveys of the United Kingdom. Witp numerous Thustrations, Medium 8vo, 28s, 


“ The’Text-Book, in our estimation, contains a more complete account of the science of Geology, in its 
latest developments, than is to be found in any similar English work. . In a clear, straightforward, and 
methedical mannerehe brings out the principles of his science, traces them through all their ramifications, 
and marshals all his facts and deductions. This is as it should be... . Leading features of the work are 
clearnes® taution, and exhaustiveness.” —Zhe Times. rae 





NEW NOVELS AT ALL THE LIBRARIES. 
Now Ready, a New Novel. 2 Vols. Crown 8vo. Price TWELVE SHILLINGS. 


MRS. LORIMER. A Study in Black and White. By Lucas Mater. 


Two Vols, Crown 8vo. 12s. 

‘© Mrs, Lorimer’ 1s a clever study. The characters are all well drawn.”—The Atheneum. 

*€ One of the clevergst first books we ever read.” — The Academy. 

“Tt is long smce we have read a story so touching in its refined simplicity, so sincere and earnest in feeling, and ranking so 
Figh én point of pure literary merit.”—Dazly News. 


Now ready, ANEW NOVEL. By an AMERICAN WRITER. Price FOUR SHILLINGS and SIXPENCE. 


MR. KSAALSS. A Tale of Modern India. By F. Marion Crawrorp. 


Crown 8vo. 45. 6d. (Uniform with “ Paa 2) 
**¢ Mr, Isaacs’ is a work of unusual ability. . “Mr, Isaacs’ fully deserves the notice i: is sure to attract,”—~ Zhe Atheneun. 


. Now ready. Two vols. ‘Crown 8vo. Price TWENTY-ONE SHILLINGS. 


A PASSION FLOWER. A New Novel. 2 vols. Crown 8vo. 21s. 
ENGLISH MEN OF LETTERS. Edited by Joun Morizy. New Volume. 

MACAULAY. By J. Correr Morison. Crown 8vo. 2s. 6d. 

LECTURES ON’ ART AND THE FORMATION OF TASTE. By 


LUCY CRANE. W8h Illustrations drawn by THomas and WALTER CRANE. Crown 8vo. 6s, 


t Pin unimtiated folks are sure to learn a great deal from this excellent volume. . . . Miss Crane is a.very good counsellor as 
to the domestically and gggjally important departments of art, house decoration, and desse We can recommend her remarks under 
these heads, ”——Spertator, . 6 


NATURE SERIES. NEW VOLUME. 
THE COLOURS OF FLOWERS AS ILLUSTRATED IN THE. 
BRITISH FLORA. By GRANT ALLEN. With TQustrations. Crown 8vo, 3s.e6d. 
Now ready, Fourth Thousand, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 


A MEMOIR OF ‘DANIEL MACMILLAN. By Tgomas -Hvueuns, 


Q.C. Witha Portrait, engraved on steel by C. H. JEENS, from a painting by Lowes Dickinson. Cfown 8vo, 4s. 6d, © 


SAMOS AND SAMIAN COINS. An Essay: By PERCY GARDN ER, 


M.A., Disney Professor of Archeology in the University of Cambridge. With Illu$trations. 8vo. 75. 6d. 


A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID ° 


BODIES, The First Part of, By EDWARD JOHN ROUTH, M.A., LL. D., F.R.S., &&, late Fellow of St. Peter’s 
College, Cambridge ; late Examiner in the University of Lendon, With’ Numerous aes e Fourth Edition, Revised,and 
Enlarged, 8vo. 14s. [Part 11, in vhe Press. 


ARITHMETIC OF ELECTRIC LIGHTING. By R? E. Day, MAS 


Evening Lecturer in Experimental Physics ab King’s College, London. Pott 8vo. 2 


Un + 
“MACMILLAN AND CO., BEDFORD STREET, LORDOK W.C, ° 
z 7 e * 
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WATKINS. & DONCASTER, 


NATURALISTS, 
36, STRAND, W.C. (Five Doors from Charing Crees) +} 


Every Tenio of Apparatus and Cabinets of the best make fog Entomology ‘and general Natural 
History, &c. 








Finest Stock of British and Foreign Butterflies, Beetles, Birds’ Eggs, &c., in the Kingdom. ‘ me 
> Throughout the whole year a large selection of Eggs, Caterpillars and Chrysalises of British aafid Foreign 
i Butterflies and Moths, including the gigantic Atlas and other Exotic Moths. ote s 
Collections of Natural-History objects carefully named and arranged. A ee 





New and Second-hand Works on. Entomology. |. 
| Birds and Animals Stuffed and Mounted in the best style by skilled workmen on ihæ premies: 











A FULL CATALOGUE SENT FREE ON APPLICATION. SER 
s EEFEFILELD. = 
(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 
, GOVERNOR AND CHAPLAIN Rev, W, H. DALLINGER, F.R.S., &., &e. i 
\ Heap MASTER Fors H. M. SHERA, Eso., M.A., LL.D - © s 
i SECOND MASTER de H. C. HEAZLE, EsQ., M.A. 
FIRST MATHEMATICAL MASTER oe ‘THOS. HUGH MILLER, ESQ., B.A. (Camb.), M.A. (Glamgow). 


And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. 

In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and? CHEMISTRY, the 
Modern Languages of Éurope, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplisaed 
Professors, 

The Rev. W. H, DALLINGER, F. RS., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 

= Weekly Lectures and’ Class Instruction in Practical ZOOLOGY, BOTANY, &c.” 
PHYSICS and CHEMISTRY are taught by A, H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worth in the 
“aggregate 3002. a year, 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent ficiency. 


i The Autumn Term commenced on Thursday, September 21st. , . 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 


———— 





» 
NEW ATHENÆ UM CLUB, 
For Graduates of Universities and Members of Saentific and Learned Societies. (Established 1878). 
v i EXTENSION OF PREMISES. 
‘The success which has attended the formation of the New Athenzum Club, requiring the Extension of the Club Premise, those adjoi ting in Pall 
Mall East, lately occupied by tie Eton and Harrow Club, will be opened for the’ use of the Members, in addition to the present premises, in JANUARY 
rert. Two Hundred and Fifty Members will now te admitted at an admission fee of 43 3s, Annual Subscription (covering 1883):—Town Members, 


44 4s. ; Country Members, £225. Gentlemen desirous of becoming members should apply for the requisite forms to the SECRETARY, New Athenzum | 
Club, "Suffolk Street, Pall Mall, S.W. 
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In Extra Fcap. 8vo. qs. 6d, 


UNITS AND PHYSICAL CONSTANTS. 
BY J. D. EVERETT, M.A, DEL F.R.S., F.R.S.E,, = 


Pa Professor of Natural Philosoph, by in Queen's College, Belfast. ` - 2 


This is the Collection of Jllustrations of the C.G.S. units referred-to by Sir William Thomson in Section A of 
: khe British Assocition as having popularised these units all over the world. . -> + 


“It must form an essential component of the hbraries of all phywcal laboratories, and the investigator in physical science will 


find it one of his most useful companions. The arrangement is good, the work is conscienticusly done, and a great mass of useful 
information has been collected from very diverse sources,”-—Academy, 
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= ê . MACMILLAN AND. CO., LONDON. or 
. s > o R i e m n 
E . HARVEY AND PEAK, - wo 
n 2 f SUCCESSORS TÒ W. LADD & CO., i 


SCIENTIFIC INSTRUMENT. MANUFACTURERS, 
BEAK STREET, REGENT, STREET, LONDON, w. 
Ta ‘NEW PATENT METALLIC SENSITIVE THERMOMETET 3 3, DIAL FORM WITH BOLD. SCALE. 


READING SCREEN FOR PROTECTION OF SIGHT AS RECOMM, NDBO BY DR BRUDNELL CARTER 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE LOR LECTURES AND CLASS INSFRUCTION IN 
ACOUSTICS, LIGHT, HEAT: MANETISM, ELEC PRICITY, PNEUMATICS, &c. 








e a ILLUSTRATED CATALOGUE; ‘PRICE SIXPENCE, 
e Printed’ by Fe Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
é ., Macyiiian anB Co., at the pOfice, 29 oe 30, Bedforg Street, Covent Garden ~-Tuurspay, December ag, 1882 s 
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Of Nature trusts the mind which builds jor aye,” — WORDSWORTH 
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ZOOLOGY AND ELEMENTARY 
ee BIOLOGY. l 
CURRICULUM OF THE UNIVERSITY OF LONDON, 


Professor RAY LANKESTER’S Classes at University College can be 
entered now, AFTER CHRISTMAS, or the First Week in May. 

Lectures — Mme to two on Tuesdays, Wednesdays, and Thursdays 

Practical Work.—Two days or five days a week. 

B These Classes can be attended by Students attached to azy Sch ol 

or College, or hy Independent Students 
Apply for further information at the Office, University College, Gower 
street. 5; 


UNIVERSITY COLLEGE, LONDON. 


The JODRELL PTOFESSORSHIP of PHYSIOLOGY will be vacant 
at the close of the Session. An Endowment (which 1s at present of the 
value of £264 per ann. \ is attached. ` 

Applications for the Appgintment will be received on ot before January 24. 


TALFOURD ELY, MA, Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
* SCHOOL. 
ALBERT EMBANKMENT, S.E. 


SPECIAL Classes for the PRELIMINARY SCIENTIFIC and’ IN- 
TERMEDIATE M B. EXAMINATIONS of the University of London 
-will he held from January to June. The Classes for the June MATRICU- 
LATION will commence in March. 

All partig:lars may be obtained from the Secretary, Dr GILLESPIE 

bd W. M. ORD, M.D, Dean. 








WMAPPIN’ & WEBD’S 
OF - 
PLATE, | 
AND’ z- 

- OUTLERY 
COMPLETELY 
FITTED. 


All Sizes in Stock. 






SPECIAL 
DETAILED LIST 
< FREE. 
2 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
” LONDON. 
MANUFACTORY—ThgpR-val Plate and Cutlery Works, SHEFFIELD. 





THE BEST MAGIC 








With 3-wick Lamp, Dorble Combination Achromatic Front 
Lenses and Rack Adjustment, with Condensing Lenses, 4 inches 
in diameter. Complete in case, £3 18s. 6d. ` 


Illustrated Catalogue of Lanterns, price 6d.- 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
the Royal Olservatory, Et., Ets, 










63, STRAND, LONDON, W.C. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS, 
NEGRETTI 
' AND 
ZAWBRA’S 
. . CHRISTMAS 
° AND 


t = ke ` 
o + + 
NEW YEAR’S PRESENTS, 
USEFUL AND ORNAMENTAL. 
FIVE GUINBAS & UPWARDS. 
Å 
BAROMETERS, œ 
OPERA AND RACE 
GLASSES, &c: 


> an 
Iilustrated Price Lists posted Free 


* NEGRETT] & ZAMBRA, ‘| ~ 
SCIENTIFIC INSTRUMENT MAKERS TQ 
~ +- Her MAJESTY THÉ QÖrEN, 


HOLBORN VIADUC, 


45, CORNHILL, & 122, REGENT ‘STREET, LONDON. 


PHOTOGRAPHERS~CRYSTAL, PALACE, STDENHAM. ' 
eo. e e s 
ö . . ee 
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NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON. 


Mr NORMAN LOCKYER, F.R S.,-will deliver a c@gise of ra LEC 
RES on Astronomical Physics, at the above Schools, commencing on 

the 4th January, 1883, at 3.c’clock pm. The lectures will be continued on 
Thursdays and Fridays, at 3 p.m., till completed. -$ 

Arrangements will be made for Demonstrations $ 

The coursg 1s not confined to students of the Schosls. 

Fee for the Course £3 

Apply to the Registrar, Normal Schvol of Science. 


EVENING LECTURES TO WORKING MEN. 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The Second Course, consisting of Six Lectures on Shell-fishes, by Prof. 
uxley, F.R.S., will be delivered at the Museum of Practical Geology. in 
Jermyn Street, S.W , commencing at 8 o’clack on M JN DAY, January 8, 
1883 Tickets may be obtained by working men only on application at 
the Museum on Saturday, December 30, 1882, between 7 and ro o'clock 
pm Each applicant is requested to bring his name, address, and occu- 
Belen written on a piece of paper, for which the Ticket will be exchanged. 
‘ee for the Course, 6d. 


» 








UNIVERSITY COLLEGE, LONDON. 


Advanced Course of Practical Physiol gy fér Candidates for the B Sc. 
Examination, commencing January rsth Fee £4 4s., andexos for matenals, 
TALFOURD ELY, M.A., Secretary, 


CITY AND GUILDS OF LONDON 
INSTITUTE, 
TECHNICAL COILEGE, FINSBURY. 


. TECHNICAL DAY SCHOOL.—Courses of Instruction under Profes- 
“sors Armstrong, Ayrton, and Perry, and Mr, A. F. Brophy, adapted to the 
following Industries :— 
Mechanical Engineering. 
Electrical Engnocering 
Industries involving appheations of Chemistry. 
Building Trades 
The Students attend datly and receive Lecture and Laboratory Instruc- 
tion in Applied Mathematics, Mechanics, Physics, and Chemistry, Lessons 
in Drawing and Modelling, in Freuch and German, and in Workshop Prac- 
tice Fee, inclusive, £5 per annum. 
TECHNICAL EVENING SCHOOL —Courses of Instruction for Ap- 
prentices, Workmen, -Foremen, &c., in Mechanical and Electrical Engmeer- 
ing, Technical Chemistry, and Applied Art. 
pecial Courses covering a period of three years for Apprentices and 
others engaged in Cabmet-Making, Carpentry and Jomery, Metal Plate 
Work, Plumbers’ work, Bricklaying, &e 
Laboratories, Workshops and Art Studios open from 6 till 9.30 every 
evening except Saturdays, 

Fees 5s to £1 for the Session. 
Courses at half the ordinary Fees. 
@ For Programme. and further particulars, apply zt the Offices of the Insti- 
tute. Gresham College, E C., or at the Finsbury Techmcal College, 

TABERNACLE ROW, London, E.C, 
PHILIP MAGNUS, Director. 


BEDFORD COLLEGE, LONDON (for 


Ladies), 8 and 9, York Place, Baker Street.—Lent Term will begin on 
Thursday, January 18, 1883. A Professor’s Scholarship, value 20 
Guireas, and a Courtauld Scholarship value ro Guineas, each tenable 
for two ‘Terms, will be awarded to Candidates not already in the College 
who shall pass a satisfactory Examination in Latin, English, General 
English Histary, and French, The Examinations will be held at .the 
College on January 16 and 17. Names to be sent to the Secretary 
before January 13 : B. SHADWELL, Hon. Sec. 


FAURE-SELLON-VOLCKMAR ACCUMULATORS. 


. Onand after rst January, 9883, 
THE ELECTRICAL PQWER STORAGE 
COMPANY, LIMITED, 
4, GREAT WINCHESTER STREET BUILDINGS, E.C., 
è — Willbe prepared tosupply FAURE-SELLON-VOLCKMAR ACCUMU- 
LATORS, which can ee used in conjunction with any Incandescent Lamp 
or Electrica) System, “and afford the, only reliable aid economical means 


è of lighting Pnvate Houses Hotels, Theatres, Ships, Railway Carriages, 
ec , by Electricity. Particulars and Prices Post Free on application. ° 


A COLLECTION OF FLETCHER’S GAS 


HEATING APPARATUS for LABORAT@RY and DOMESTIC 
`- USE is now to be seen, FOR THE FIRST TIME, at Stand No, 239, at the 
Crystal Palace Exhibition. e 
“those interested will find there an unusual o 
a Collect.on new for the first gune got togeth 





Apprentices admitted to all Evening 








s 
pertunity for examination of 
and one which is not hkely 


Qdditions will be made of Rew Apparatus and New Patterns from time to 
time as ready, during the Ex&ibition. , 
Complete Tiustrated Lists of both Domestig and Laborgtory Apparatus 


may be obtained at the Exhibition, prfce ad. ea ee 
e 
. è P 
J 
%~ o `., .’ e F e 
e . e e 
hd S + A è . 





MICROSCOPES.» eny 


Unequalled by any other Maker at the same Price. Intending Purchasers 
skpuld apply to the Manufacturer, 
EDMUND WHEELER, °” 


48x, Tollington Read, Holloway, N., London.” 


LIVING SPECIMENS FOR THE MICROSCOPE. 


e 
THOMAS BOLTZON, NATURALISTS’ and MICROSCOPISIS’ 


STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers Stephanogems E:chornii, with 
drawing and description. He has also sent out the”eyed-ova of Trout, 
showing the circulation of the glogd in thé embryo, Lophopus crystallinus, 
Melicerta ringa, Volvox globator, &c. bed 

Weekly Announcements Will be made in this place of*Osranisms T. B- 
is supplying. 


Specimen Tube? One Shilling, post-free, 








Twenty-six Tubes in course of Six Months for Subscription of 4x 13. 
or Twelve Tubes {0 10s. 6d. 


Portfolio of Drawingy, Eight Parts, xs. each. 
e 


Sig ii 
AN ASSISTANT IS WANTED BY THE 


Lecturer on Chemistry at Clifton College For furter particulars apply 
to W. A. Suznsrong, to, Clifton Park Road, Chfton, Bristol. 








INSTRUCTION IN MATHEMATICS. a 
STUDENTS wishing fôr Assistahce in 


Mathematics can be attended at their own homes by a Cambndge 
Graduate, M.A, F.R S., on reasonable terms, A@@ess O. P., 16, 
Swakeley Terrace, Shepherd’s Bush, W. ‘ 


— ee 


HALF AN HOUR FROM LONDON.—A 


Family Home and cheerful Society, for a young Gentleman engaged in 

Town during the day Unexceptionable Re erences given and required. — 

Address VICAR: care of Messrs. Macmillan and Co., 29, Bedford Stree 
trand, W. Ca . 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be “ MAGNETISED,” constructed at 
the recommendation of W. CROOKES, ESQ., F.R.S., and as exhibited at the 
Electrical Exhibinon, Paris, 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. e 


Fi ry 
Only Addresses :—6x, Strand, and 34, Royal Exchange, London. 
Š N.B.—Watches can be converted to this plan. 


ELECTRICAL AND SCIENTIFIC APPA- 


RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Illustrated. 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers aud Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 26, Ludgate Hill, and 4, Little Britain, London, E.C. 


DIAMONDS IN MATRIX: 


B. C. NOCKOLD, Diamond and Gtiental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones iii Colours. 
Precious Stones valued and hought e 


123. FRITH STREW? SOHO. W 
GEOLOGY AND MINERALOGY. 


“Specimens, Collections, Cabinets, Hammers, Satchels, and every peces- 
@ary for the dtudy, Preservation, and Display of Specimens m Museums, &c. 


STUDENTS COLLECTIONS—SPECIAL. > 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals. 
for Microscope free on application of 5 í 


id 
JAMES R. GREGORY,, 
è ; 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
panna, A E 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward anm 
abridged Catalogue of his Collections in Natural History» 
Objects, incleding RECENT SHELLS (Foreign ands 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. : 
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` MICR@-PETROLOGY. 

A large series of Rock Sections, « mprisirg® Anamesite, Aplite, Basalt, 
Diabase, Dionte,, Dolerite, Elvans, Ga bro, Gngiss, Granite, Granulite, 
Lava, Lipagte, Napoleontte, Nephelenitte, Ob..dian, Perthi e, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schone Syenite, 

* TachylitesTrachyte, &c., 1s. 6@ and 2s. each. Sections of Sedimentary 
Rocks, showing ForaminiferaS Sponge Structure, Corals, Shells, Xanthidue, 
Ce 


THOMAS D. RUSSELL, 
48, ESSEX STREET, SPRAND, W.C 


MINERALOGY AND LITHOLOGY. 


SS 
° 7 
Mr. HENSON HAS JUST RECHI VED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX 
TENSIVE SERIES OF FOREIGN, ROCKS 
. LÌst on Application. 


* * Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Apparatus, 
e 


æa ° Caralogues tree. 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


THE’ ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J E. Harting, F.L.S., F Z S., Member of the 
British Ornithologists’ Union ; contains 


Original Articles by well known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 

water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history, 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and intesesting articles in various branches of zoology. 
There are occastonal woodcuts. 
e JOHN VAN VOORST, x. Paternoster Row. 


NORTH BRITISH AGRICULTURIST 


is the only A; cultuygl Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, Amfrica, Australia, and the Colonies. p 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication . 

The Veterinary Department is edited by one of the leading Veterinarians 
{in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. __ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agnculture, 
and all the principal Agricultu: aBAssociations throughout Great Britan and 
Ireland. @ 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. * 

Price 3d. By post 

Officesy-377, High 

ndon, E 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 








ld. Ze Subscription, payable in advance, x48. 
Brreet, Edinburgh; and 145, Queen Victoria Streét, 


+ On the 1st of every Month, price Sixpence. s 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JQURNAL OF BRITISH ENTOMOLOGY 
. Edited by Jong CARRINGTON, 


With the Assistance of 

Freperick Bonn, F.Z.S. e| onn A. Power, M D. 

* Epwarp A. Firen, F.LS ig ENNER Weir, F.L.S. 
F. Buchanan Wuitey M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes o 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata p 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and@CKRoMO-LITHO- 
GRAPHED PLATES, 


. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 


. 
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LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Variettes, Notes. Price 3d., through Booksellers, and at 
the Radway Beokstalls (fice, 37, Southampton Street, Strand, W.C 


LA SEMAINE FRANCAISE; Journal Français pour 
VAngleter® : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34., en timbres poste. Abonne- 

© ment franco par la poste—un an, 75s. 2d.; six mois, 75, 7d. Prix 34. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, we. 

LA SEMAINE FRANCAISE,—‘“‘La Semfine Fran- 
çaise’ has been brought our in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success,” — Graphie, ` 

LA SEMAINE FRANÇAISE.—“ The numbers before 
us are full of good things... . - It will be far better for most than any 
one of the best papers published in Pans itself. We are much pleased 
with the character of it, and believe n will be highly valued im all those 
many households where French is cultivated, The printing is very well 


done, "Queen. 
TERMS CF SUBSCRIPTION !— s de 
Three Months se we we a s ow" 3 10 
Si " née we m 7 7 


ix n 
Twelve ,, see ee vs PA i w 35 2 
P.O.O. payable to T. Spanswict, at King Street, Covent Garden, W.C. 


Publishing Offic 37, Southampton Street, Strand, W.C. 


LELECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de Pélectricrté. 


Rédacteur en chef: W. de FONVIELLE, 
E, de CLISSON : Directeur. 
Subscription Yearly, 16s. ; Six Months, 95; 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, Bupce Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 








On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRIT{SE AND FOREIGN. 


New Series. Edited by James Brirren, F.L S., British Museum. 
ConTenrs.—Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. t 
Price rs. 3d. Subscription for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO. s4, Hatton Garden, E.C- 
THE BREWERS’ GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters. 


REVIEW or TRE MALT AND Hor TRADES; AND WINE AND Spirit TRADE 
e RECORD. 


The Organ of the Country Byewers 


“The Brewers’ Guardian ” is published on the evenings of every alternate 
‘Tuesday, and is the only journaMofficially connected with brewing interests. 

Subscription, 16s. 6d. per annun, post free, dating from any quarter-day. 
Single copies rs. each. Regigered for transmission abroad. 


Offices—s, Bond Coart, Walbrook, London. E.C, 


THE ENTOMOLOGIST’S *MONTHLY 
MAGAZINE, . 


Price Sixpence, Monthly, 24 pages 8vo, yjth occasional {llustrations $ 
Conducted by C G. BargeTT; J- W. Douglas, R. McLacuran, F R S- 

E. C. Ryg, F.Z S, E. Saunpess, F L.S , and H. T. Stanton, F.RS © 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Enzomology, and especially on the Insectsof @ 

the British Isles. © e ° 

SubscriptionSix Shillings per Volume, post free. The volumes com- 
mence with the June number in each yogs ‘ 

Volsel. to VI. (strongly bound In cloth) may be obtained by purchas@ts of 
the entire set to date, at @he incrzased ae of ros. each; the succeeding 








vols. may be had separately or together at Fs. each. ° 


London: JOHN VAN VOORS' ‘, x, Paternoster Row. œ 
N.B.—Communications, &c., should be $ent to the Editors at the above 
b 
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7 NEW ATHENAUM CLUB. : ae ° 
e For Graduates of Universities and Members of Scientific and Learned Societies. (istablished 1878), è a ? 


EXTENSION OF PREMISES. ° 


‘The success which has attended the formation of the New Athenaum Club, requiring the Extensiqn of the Club Premises, those adjoining in Pall 
Mall East, lately occupied by the Hton and Harrow Club, will be opened for the use of the Members, n addition to the present premises. in 


nest. Two Hundred and Fifty Members will now be admit 
4s. 3 Country Members, £2 25, 


at an admission fee of £ 


PNUARY 
gs Annual Subscription (covering 1883):—Towh Members, 


#4 Gentlemen desirous of becoming members should for the iste fe to the $ p, New Ath £ 
Ae e Steet, Pall MA SW. g nbers sho ari or requisite forms to the SECRETARY, e engum 





ANATOMICAL TECHNOLOGY 


AS APPLIED TO 


THE DOMESTIC CAT. ! 
AN INTRODUCTION TO . 


` HUMAN, VETERINARY, AND COMPARATIVE 
ANATOMY.’ 


‘By Professors ‘WILDER and GAGE, 
OF CORNELL University. 
Will be sent post paid on receipt®of 18s. ` 
PRICE $4 50 ° i i 


Ld 
A. S. BARNES AND CO., Publishers, 
New York, U.S.A. 





Now publishing, in Crown 8vo, Price 2s. 6d. each. | 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. 

MACAULAY. By J. COTTER Morison. 
STERNE. By H. D. TRAILL. 
SWIFT. By LESLIE STEPHEN. 
GRAY. By E. W. GossE. 
DICKENS. By A. W. WARD. 
BENTLEY. By Professor R. C. JEBB. 
CHARLES LAMB. By Rev. ALFRED AINGER. 
DE QUINCEY. By Professor Masson. 
LANDOR. By Professor SIDNEY COLVIN. 
QRYDEN. By G. SAINTSBURY. 
WORDSWORTH. By F. W. H. MYERS. 
LOCKE. By Professor FOWLER. 
BYRON. By Professor NICHOL. 
POPE. By LESLIE STEPHEN. 
COWPER. By. Gotpwin SMITE. 
CHAUCER. By Professor A. W. WARD. 
BUNYAN. By J. A. FROUDE. 
SOUTHEY. By Professor Doyngn. 
HAWTHORNE. * By Henry James, Jun. 
MILTON. By Marx Paryson. p 
JOHNSON. By*Lxzstiz STEPHEN. 
SCOTT. By R. H. HUTTON. 
GIBBON. By J. C. Morison. 
SHELLEY. By J. A. SYMONDS. . 
HUME. .By Professor Huxrey, F.R&. 

. GOLDSMITH. By Wium Brack. 
DEFOE. By W. Minto. 

* BURNS. By Principal SHARP. , 


SPENSER. By the Very Rev. the Dean oF Sr. 
Pror's. i 


; DHAS EERAY By ANTHONY *TROLLOPE. i 


URKE. By Jonn ‘Morrer. y 
MACMILLAN AND. ÇO., LONDON. » 
e 


Valuable Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARYof CHEMISTRY. 


Latest Complete Edition, including all the Supplements; nine Large 
Vols 8vo clotn, New (Longmans, 1881), for 48 8s , carriage iP (sells at 
#1g 2s) Wm F Cray, Bookseller, 2, Teviot Place, Edinbirgh, Early 
Application necessary ts secufe above. a* 





v 
EDITED BY nenhy® WATTS, BA, F.RSS 
Editor of the ¥onrnal of the Chemical Society. 


FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY. Twelfth Edition, with Coloured Plate and 154 Engrav- « 
ings, crown 8vo 8s. 6d. i av oe 
Also, 


FOWNES’ CHEMISTRY OF CARBON 


COMPOUNDS; or, ORGANICQCHEMISTRY. Twelfth Edition, 
with Engravings, tr ros. ° + " 


‘own 8vo 
London: J. & A. CHURCHILL, rr, New Burlington Street. 


P 
AURORÆ : 
Demy 4to, cloth, with Coloured Plates, $2 2%. od. .` 
Auroræ: their Characters and Spectra. 


By J. RAND CAPRON, F.R.A.S. 9%% 
London; E. & F. N. SPON, 46, Chgring Cross 








This Day is Published. 


MADEIRA SPECTROSCOPIC. 


By C. PIAZZI SMYTH, ° 
Astronomer Royal for Scotland. 


Large Quarto, Illustrated. Price, Full Bound, Cloth, 21s. 
W. & A. K. JOHNSTON, Edinburgh. 
„London: A. JOHNSTON, 6, Paternoster Buildings, E.C. @ 


THE “HANSA” , 


Published since 1864 in Hamburg, is the only*independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplementa and drawings. Subscription 
ar any time; preceding numbers of the year furnished subsequently. Price 
ras. for twelve months. Advertisements 4d. a line widely spread by this © 
aper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Pice; Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
WN, v. FREEDEM. R-, Hamburg, Alexander Street. 8. 








16s. per Ann., zos. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung ger Fortschritte in den 
Naturwissenschaften. o 


Herausgegeben von Dr. WILHELM SKLAREK. 


A. Weekly Periodical devoted to Naturff@eience 52 Nos., 16s. Speci- 


men Numbers may be had through any Foreign Bookseller. r88awill com- 
mente the XVth volume 


Beylin : DUMMLERS, 77, Charlottenstrasse, S W., and all Booksellers 


* MINERALS AND PRECIOUS’ STONES. - 


Mr. BRYCE-WRIGHT ‘begs to call attention to his exten- 
sive and valuable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected at 
moderate prices. $ e 
Boxes sent on approval to any part of the world. A 
Gems and Precious Stones can be purchased either mounted 


©r unmountgd, 
BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stons. 
o _ 


204,eREGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TQ “NATURE.” LIGHTNING CONDUCTORS. 
St : 20 Experience, accumulated sirce the time of Benjamin Franklin, proves 
Yearl $ conclusively that a Conductor made of Copper of adequate size is the best 
Carlye s 6 «8 6 www we 20 OO of all appliances for the protection of every description of building from the 
Helf-yearly. . . . . : 14 6 h destructive effects Sighting 
Quarterly . . a 1 6 ew ewe 7 O 2 
NEWALL & > 
To the United States, the Continent, and all places Cors 
PATENT 


within the Postal Union :— 


A , s d 
Vearly oe aou a a a aae 30.6 
e Half-yearly, ©. 2. uoan a‘ ať I 6 
Quarterly 2... 1 2 1s 8 0 


Post Office Orders payable to MACMILLAN & CO, 
» . 





© « = 


CHARGES for ADWBRTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 

° £ $. 

One-Eighth Page, or Quarter Column . . 018 
Quarter Page or Half a Colf@mn, ` 115 
Half a Page, or a Golumn. . . so 4. ee 3 5 
Whole Page, . deat i soe ee 6 6 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
* DIARY*OF SOCIETIES. 


LONDON 


THURSDAY, DECEMBER 28 
RovaLr Insrrrurioys, at® 3 —~ Light and the Eye’ Prof. Tyndall. 
LONDON INSTITUTION, at 7.--Ether and its Functions. Prof. O. J Lodge. 


SATURDAY, DECEMBER 30. 
ROYAL INSTITUTION, at 3.—Light and the Eye: Prof. Tyndall 
> MONDAY, JANUARY 1. 
LONDON INSTITUTION, at 5. 
TUESDAY, JANUARY 2. 
ROYAL INSTITUTION, at 3 —Might and the Eye: Prof. Tyndall 
THURSDAY, JANUARY 4 


e 
ROYAL INSTITUTION, at 3.—Light and the Eye: Prof, Tyndall. 
LONDON INSTITUTION, at 7. 


s FRIDAY, JANUARY 5. 
GEOLOGISTS’ ASSOCIATION, at 8 
SATURDAY, JANUARY 6. 
ROYAL INSTITUTION, at 3.—Light and theiEye: Prof. Tyndall. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTR UMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


{LATE or 5, Brine St, AND 2, FOSTER LANE). 


a00mR 








HOW’S STUDENT'S MiGiepCOPE. HOW’S MICROSCOPE LAMP 
* Rock Sections and other Objects for the Microscope. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chenustry in St. Mary’s Hospital Medical School. With Illustratio’ 


MACMILLAN & CO,, LONDON. 
>» e 
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COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buddings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Pubhe. 

It is simple in its application, no Insulators being required, and it costs , 
only ONE SHILLING per Foot for the standard size, which ensures safery 
in any storm. 


R. S. NEWALL & CO, 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 


68, ANDERSTON QUAY, GLASGOW, 


MANUPFACTORY~—GATESHEAD-ON ‘TYNE. 
e 


SECOND EDITION, 
'QRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


s. G. TISLEY & Co, 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 





Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Caydbogrd Box, 10s. 6d. 
MANUFACTURED AND SOLD WHOLÊSAWI AND RETAIL BY 
S. C. TISLEY & CO., 172, PROMPTON ROAD, LONDON, S.W. 
TELEPHONI® ELECTRICITY. A® Materials supplied for 
Eypecrimental Purposes, 


Price Lists of Electrical ane Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 





New Self-clrarging 


Toss: 
Induction Hisctrical 





‘Machine: - 


SOLE AND EXCLUSIVE AGENTS - 


E. 


E. BECKER & TCO. i? 


84, MAIDEN LANE, COVENT GARDEN, LONDON, WO P >° 
ILLUSTRATED AND RESCRIPTIVE PRICE, LIST, SENT POST FREE "ON 
; APPLICATION. : e 
f % . A A ' i a , ° 6 < e 
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Messrs. MACMILLAN & 00. S NEW ` “BOOKS. 











PROFESSOR CLERK MAXWELL, A LIFE OF. Witha Selection 


from hæ Correspondence and Occasional Writings, and a Sketch of his Contributions to Science. ¿By LEWIS CAMPBELL, 

M.A., LL.D., Professor of Greek in the University of St. Andrews, and Professor WILLIAM GARNETT, M.A., late Fellow 

3 St. p s College, Cambridge, &e. With Three Portraits engraved on? Steel, Coloured Plates, Illustrations, &e. 

vo. 18s, 

& Clerk Maxwell’s name stands, by the unanimous consent of all who have any voice inguch matters, in the very foremost 
rank of British men of science. He possessed not only eminent power in his own field of work, but that still rarer genfis which makes 
itself feltin manifold ways, even to those who can appreciate but a small part of its results. Meghared this quality wit) Faraday 
in an earlier generation, a discoverer whose conquests Maxwell followed up by other methods, and with Cliffurd, a fellew-mathe- 
matician younger by several years, whose intellect was in more ways than one akin to erie own "Pall Mail Gazette, 


A TEXT-BOOK OF GEOLOGY..." 


By «ARCHIBALD GEIKIE, F.R. S., 


Director-General of the Geological Syrveys of the United Kingdom. With numêrous Tllustratidhs, Mefium 8vo.e 285, 


“ The Text-Book, in our estimation, éontains a more complete account of the science of Geology, in its 


latest developments, than is to be found in any similar English work. . In a clear, straightforward, and 
methodical manner he brings out the principles of his science, traces them through all their ramifications, 
and marshals all his facts and deductions. This is as it should be. . . Leading features of the work are 


clearness, caution, and exhaustiveness.”— Zhe Times. 

ee 
NEW NOVELS AT ALL THE LIBRARIES. ° 

Now Ready, a New Novel. 2 Vols. Crown 8vo, Price TWELVE SHILLINGS. 


MRS. LORIMER. A Study in Black and White. By Lucas Mater. 


Two Vols, Crown 8vo. 125. 

“< Mrs, Lorimer’ is a clever study, The characters are all well drawn.’ The Atheneum., . 

“í One of the cleverest first books we ever read.” — The Academy. 

“It 1 long since we have read a story so touching in its refined simplicity, so sincere and earnest in feeling, and ranking so 
high in point of pure literary merit.”—Daily News, 


Now ready, ANEW NOVEL. Byan AMERICAN WRITER. Price FOUR SHILLINGS and SIXPENCE 


MR. ISAACS. A Tale of Modern India. By F. MARION CRAWFORD. 


Crown 8vo. 4s. 6d. (Uniform with ‘‘ Democracy.”) . 
“€ Mr. Isaacs’ is a work of unusual ability. . . . ‘Mr. Isaacs’ fully deserves the notice it is sure to attract ”— The Atheneum. 


Now iready. Two vols. Crown 8vo. Price TWENTY-ONE SHILLINGS. 


A PASSION FLOWER. A New Novel. 2 vols. Crown‘8vo. 21s. 
ENGLISH MEN OF LETTERS. Edited by Jonn Morey. New POR 

MACAULAY. By J. Correr Morison. Crown 8vo. . 6d. 

LECTURES ON ART AND THE FORMATION OF ae By 


LUCY CRANE, With Illustrations drawn by THomas and WALTER CRANE. Crown 8vo. 6s. 


° 


“ Plain uninitiated folks are sure to learn a great deal from this excallent volume, . . . Miss Crane is a very good counsellor as 
to the domestically and socially important departments of art, house decoration, and dress. We can recomnend her rem@ks under 
these heads, ”—Spectator, . i 


NATURE SERIES. NEW VOLUME, 
THE COLOURS OF FLOWERS AS ILLUSTRATED IN THE 
BRITISH FLORA. By GRANT ABLEN, With Illustrations, Crown 8vo. 35. 6d. 
Now ready, Fourth*fhousand, Crown 8vo, Pricæ FOUR SHILLINGS and SIXPENCE. 


A MEMOIR OF DANIEL MACMILLAN. By Tuomas Hucuss, 


Q.C. Witha Portrait, „engraved on steel by C, H. JEENS, from a painting by LỌWESPDICKINSON. Crown 8vo. 45. 6d. 


PAMO AND SAMIAN QOINS. An Essay. By PERCY.GARDNER, 


* M'A., Disney Professer of Archeology in the University of Cambridge. With Illustrations, evo: qs. 6a.* r 


“A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID 


BODIES, The First Part of. By EDWARD JOHN ROUTH, M.A., LL.D., F.R, S.,,&c% late Fellow of St, Peter's 
College, Cambridge eens in thè University of London. With "Numerous Examp es. Fourth Edition, Revised and 
«Enlarged. 8vo. [Part LL n the Press, 


4RITHMETIG OF ELECTRIC LIGHTING. By R. E. Day, M.A, 


Kvening Lecturer in Egperimenital Physic$ at King’s College, London. Pott _Bvoe 2s. 


. š MACMILLAN °AND CÔ., BEDFORD STREET, LONDON, W.C. j 
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MAOMIGLAN “AND 00.S NEW GIFT BOOKS. ° 


MR. WALTER CRANE’S NEW BOOK.» WITH UPWARDS oF 170 NEW PICTURES. 


GRIM.M’S FAIRY TALES.. 


A SELECTION FROM THE HOUSEHOLD STORIES, 
. Done into Pictures by WALTER CRANE. Crown 8vo. ‘&s, 
e *,* Also an Bdition, limited to 250 Copies, printed on large paper. Royal 8vo, ais. 
t Albshould hail with gratitmde this new picture-book, which we recommend to every nursery and schoolroom ; and not only 
to every ntirsery and schoolroom, but go every one who cares for good art,”-—~Spectaior. 


AEW COLOURED PICTURE BOOK FOR CHILDREN. 


. E ~THE HORKEY: A Provincial Ballad. 


. By ROBERT BLOOMFIELD. 
m AUTHOR OF “THE FARMER’S BOY#P’ &c. 
Told iP Colouted Pictures by GEORGE CRurKsHANK. With an address to Young, Folks by F. C, BURNAND. 4to. 5s, 


t‘ The designs are marked by abundance of character and spirit. . . . The pook ıs one of the best we have yet received this 
season.”—TAP Atheneum. 

 Cruikshank’s drawings are charming—full of character, and light and playful humour. There is not a youngster who will 
not enjoy the pictures, and there are few grown up people who will be able to look upon them without a sense of real enjoyment.” 


— The Scotsman, ° 
MRS. W., K. CLIFFORD'S NEW STORY BOOK. 
ANYEOW STORIES—MORAL AND OTHERWISE., By Mrs. W. 
K. CLIFFORD. With Illustrations by DoroTHY TENNANT. Crown 8vo. 3s. 6d. 


“A delightful volume of stories. . . . The stories are wonderfully funny. . . . They are mostly of child-life, and they are 
done with great humour and with a good dealof power. Altogether the volume i, to be praised.” Zhe Scotsman, 


‘Mrs. GANDER'S STORY. By H. A. H. With Twenty-four Full-page 
Illustrations by N, HUXLEY. Demy oblong. 3s. 6d, 
g MRS. MOLESWORTH’S NEW BOOK, 
é “ Mrs. Molesworth is mistress of the art of writing for children.” — The Spectator, 
ROSY. By Mrs. Moxesworta, Author of “Carrots,” “The Cuckoo 
Clock,” “ Herr Baby,” &c. With Illustrations by WALTER CRANE. Globe 8vo, Price 45. 67. 


By tHe SAME AUTHOR, UNIFORM WITH THE ABOVE, wirn ILLUSTRATIONS sy WALTER CRANE, 
Globe 8vo. 4g, 6d, each. 





CARROTS. . THE TAPESTRY ROOM. » 
TELL ME A STORY. THE CUCKOO CLOCK. 
GRANDMOTHER DEAR. A CHRISTMAS CHILD. 





PALADIN AND SARACEN: Stories from ARIOSTO. By H. ©. 


HOLLWAY-CALTHROP, With Illustrations by Mrs. ARTHUR LEMON, engraved by O. Lacour, Crown 8vo. 6s. 
NEW BOOK BY THE AUTHOR OF “WHEN I WAS A LITTLE GIRL.” 


WHEN PAPA COMES HOME; the Story of Tip, Tap, Toe. By the 


Author of ‘Nine P8%s Old,” “ Pansie’s Flour Bin,” &c. With Illustrations by W, J. Hennessy. Globe 8vo, 4s, 6d. 


PEOPLES EDITIONS, Profusely Illustrated, 6d. Each. 
Or, Complete in One Volume, Cloth, Mediune 4to, 3s. 





TOM BROWN’S SCHOOL DAYS. f WASHINGTON IRVING'S OLD CHRISTMAS. 
WATERTON’S WANDERINGS » IN SOUTH | WASHINGTON IRVINÇG’S _BRACEBRIDGE 
AMERICA. HALL. . i .- 
e . 


a ma a ae Cy 
By CHARLOTTE M YONGE. UNIFORM WITH THE ABOVE. IMustrated Globe 8vo. 4s. 6d. each, * e è` 


LITTLE LUCY'S WONDERFUL GLOBE. New | THE LANCES OF LYNWOOD. New Edition. . e 
`- Edition. ; os S 

PS AND Q'S, OR THE QUESTION og | ITTE DURES New Sano, k 
PUTTING UBON. New Edition. "| PRINCE AND THE PAGE. New Edition.” 


Messrs. MACMILLAN & CO,’S Sllustrated Catalogue of*Gift and Presentation Boeks free on applicatio 
© rr) e = 
MACMILLAN’ & CO., BEDFORD STREET, »LONRON. 
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“WATKINS & 


‘ IY AL TURALE STS, 
(Five Doors from Ghastas Cross.) 


36, STRAND, W.C. 


DONCASTER 





Every description of Apparatus and Cabinets of the best make for Entomology. and general Natural 


History, &c. 
Finest Stock of British and Foreign Butterflies, Beetles, Birds’ Eggs, &c., in the Kingdom. 
Throughout the whole year a large selection of Eggs, Caterpillars and- Chrysalises of British, and Foreign 
Butterflies and Moths, including the gigantic Atlas and other Exotic Moths. 7 
Collections of Natural-History obyects carefully named and arranged. oe ° 
New and Second-hand Works on Entomology. s a 


Birds and Animals Stued and, Mounted in the best style by skilled workmen on, the premises. 





A “FULL CATALOGUE SENT FREE ON APPLICATION, 


* e 





WY E S L eS GOLLHGHE 


SHEFFIELD. 
(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) j 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 
SECOND MASTER 
First MATHEMATICAL MASTER 


-. Rev, W. H. DALLINGER, F.R.S, &c., &e. 
H. M. SHERA, Esq, M.A., LL.D é e 


H. C. HEAZLE, ESQ, M.A. 


‘THOS. HUGH MILLER, Eso., B.A. (Camb.), M.A. (Glgsgow). 


And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. 
In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
Weekly Lectures and Class Instruction in Practical ZOOLOGY, BOTANY, &c. 


PHYSICS and CHEMISTRY: are taugkt by A. H. ALLEN, Esq., F.C.S. 


SCHOLARSHIPS are AWARDED worth in the 


aggregate 300/, a year, 
The JUNIOR SCHOOL, conducted in a Separate part of the Building, is in excellent gfliciency. 


The Autumn Term commenced on Thursday, September 21st. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 





HARVEY AND PEAK, a 


SUCCESSORS TO W. LADD & CO., 


. SCIENTIFIC 


INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 


NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE. 


READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR BRUDNELL CARTER 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCHON IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, e 





A CERTAIN 


REMEDY 


For BAD BREASTS,e OLD WOUNDS, Sind SORES, If 
effectually rubbed on the Neck an@® Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, ASAN and al Skin Diseases it is unequalled, 


BEST. BLACK INK KNOWN. 
*, DRAPER’S*INK (DICHROIC). 


* DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


o Writing becomes a pleasure when this Ink 1s used lt has been adopted 
by the P rinerpal Banks, Public Officgs, and Railway Cempanies throughout 








It writes almost instantly Full Black ¢| Flows easily trom the Pen. 
Does corroge Steel Pens, Blotting-paper may be applied at the 
Is cleanly to bi and not habletoRJot. | moment of writing, 

‘an be Sbtained i in London, a raue? Mesirs. Barcuaw & Sons, F&rring- 
don Stet, Epwarps, O hange; F. Newspsry & Sons, Newgate 
Street, J- ‘co x Co, Duke ak Liverpool . and to be had of all 


BEWLEY & DRAPER Ý Pennie Dublin. s 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, ' 


« MANUFACTURERS OF EVERY DESCRIPTION OF 


i LIGHTNING CONDUCTORS, 


Sore INVENTORS OF SHE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Continuous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, Thames er G@ty Guilds Technical 
eag, &e 


COPPER ROPE CONDUCTORS from One SHILLING per foot. 





ERECTA BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, ‘&c, 


LESDENHALL HOUSE, 


IOI, Leadenhall Street, London, E.C. 


S (Late 44, Essex Street, Strand, W.C ) 





Printed by R. CLAY, Sons, AND TAYLOR, at 7 and 8, Bread Steeet Hill, Queen Victor'a Street, in the City of London, and published by 
Macsutian ANR Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—~TuursDay, December 28, 1882 
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E ° me A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE . 
ee i “ To the solid ground : 
«© Of Nature trusts the mind which builds for aye.” —WORDSWORTH 3 
- = - p = eo .. 
No. 688, Vols 27] THURSDAY, JANUARY 4; 188% [PRICE SIXPENCE 
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BROWNING’S PLATYSCOPIC LENS. 





INSTITUTE OF CHEMISTRY. 
On THURSDAY, 25h JANUARY, at 8 p.m, a LECTURE, with 
Experimental IfffStration:, will be delivered at the Rooms of the Chemiéal 


Society, Burlington House, by Mr. C O. Suntivan, ‘On Polarimeters 
and their Practical Applit&tions.” - Members of the Institute and their 


frisnds will be admitted by Ticket. ie 
CHARLES E GROVES, Secretary. 
Somerset House Terrace, Strand. : 












SCHOOL OF GARDENING, CRYSTAL 
. PALACE. 
WEDNESDAY LECTURES.AND DEMONSTRATIONS. 
The next Course of Six. Lectures will be given by Davin Housron 


F.L.S, Lecturer on Botany, Birkbeck Institution, on,“ The Relation of 


Function to Structure in Flowering Plants,” commencing January roth, at 
5 o'cloc’ 


° wi oe 
For Tickets, Syllabus, orfurther information, apply to SECRETARY. 


ROYAL INDIAN ENGINEERING: COL- 
LEGE, COOPER’S HILL, STAINES. 


+ The'Secretary of State'for India will appoint a Professor ‘of Mathematical 
and Experimental Physics in September, 1883,, Salary, £450, with Bachelor 
Quarters Gnelucing als and Candles) in the College. 

A statement of the duties may be obtained from the Secretary at the Col- 
lege, to whom also applications for the Appointment, accompanied by 
Testimonials, may be made before asth January 1883, - . 

* : i JULAND DANVERS, Secretary, 

Cooper's Yiu, December. a@rd, 1882.. Public Works Department. 


MAPPIN 'S WEBB’S 








i Engraved Real Size , 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“Tf you carry a small Platyscopic Pocket Lens flach every observer of 


, 





Nature ought to do), ”-—GRANT ALLEN in Knowledge. , 

The-Platyscopic Lens is mvaluable to botanists,.mineralogists, or ento- 
mologists, as it focusses about three times as. far.from the object as the 
Coddington Lenses. ‘This allows opaque objects to be examined easily. — % 

The Platyscopic ‘Lens is made of four degrees of power, magnifying | 
respectively, ro, 15, 20, and 3o diams. ; the-lowest power, having the largest 
field, is the best adapted for generakuse. « 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames, 
„Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 

fying either 10, 15, 20, or 30 diameters, 18s, 6d, each power. 
Dlustrated description sent free. : 


JOHN BROWNING, 68, STRAND; LONDON,:W.C. 
x NEGRETTI 
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ai NEW. YEAR'S -PRESENTS; 
; US! FUL AND ORNAMENTAL. _, 

FIVE GUINEAS & UPWARDS. 
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ae aa zain aoak = "ome ` 
S a ase OPERA AND-RACE® ° ° 
All Sizes in Stock. GLASSES &e ee > è 
he 3 > ki ry ie ç k 
SPECIAL : Illustrated Price Lists posted Free. 
; . 7 K aas Ser $ i w?’ . 
D NEGRBTTI & ZAMBRA, è s` p- 
oo : : a SCIENTIFIC INSTRUMENT MAKERS TQ 
OXFORD-‘STREET, WESB END} AND . e _ _ Hag Majeste rue Quzex, pi 
MANSION HOUSE BUILDINGS, CITY, ĵ ’ HOLBORN” VIADUCT, 
age LONDON. 


F 45, GORNHILL, & 122, REGENT STREET, LOÑDON, 
MANUFACTORY—Thei Royal Plate and Cutlery Works, SHEFFIELD, ‘ ; PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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MICROSCOPES. ` - LIVING SPECIMENS FOR THE MICROSCOPE. 


U alled b ther Makeat the same Price, Intending Purchasers 
ARAS T shoulda ro the k THOMAS BOLTON, NATURALISTS’ and MICRORCOPISTS’ 


should apply to the Manufacturer, 
STUDIO, s7 NEWHALL STREET, BIRMINGHAM. 


gar EDMUND WHEELER, 
48N, Tollington Road, Holloway, N., London. T. B. bas last week sent out to his subscribers Plumateļla repens, with 
drawing and description He has also sent out the Fry of Trout, Lophopus 
allinus, Stephanoceros Eichornii, Melicerta ringens, Volvox globator, 
arine Worms, &c. $ 
Weekly Announcements will be made in this place of Organisms T. B. 
is supplying j . 


e 
Specimen Tube? One Shilling, post-free. 
E : 
Se E A e 
Twenty-six Tubes in coufse of Sıx Months for SubscrRi% of £1 15. 
or Twelve Tubes for 10s. 6d. 
; Portfolio of Dr@vifs, Eight Parts, rs. egch. 


ZOOLOGY AND ELEMENTARY 


eS BIOLOGY. 


CURRICULYM OF THE WNIVERSITY OF LONDON. 


Professor RAY LANKESTER’S Classes aj Üniversit? College can be 
entered now, or the First Week in May.- 
Lectures.—-One to two-on Tuesdays, Wednesdays, ang Thursdays. 
Practical Work.—-Two days or five days a week, 
N.B. Thesé Classes can be attended by Students attached to any Schcol 
or College, or by Independent Students A 
E Apply for further information at the Offige, University Cohege, Gower 
treet, 






y 


VICTORIA UNIVERSITY, 
MANCHESTER. 


The EXTERNAL EXAMINERSHIP IN CLASSICS is now Vacant. 
Information as to the Duties ani Conditions of the Appointment, which will 


be for three years, may be obtained from the Registrar. 
Applications should be sent in on or before February rst, 1888. 


J G. GREENWOOD, Vice-Chancellor. 
A. T. BENTLEY, Registrar 


OWENS COLLEGE, MANCHESTER. 


The Lent Term begins on TUESDAY, gth January. New Students will 
be admitted on MONDAY, the 8th, from 11 to 4. Candidates must not be 
under 14 years of age and those under 16 will he required to present them- 
selves on Tuesday, the oth, at ro 30 a.m, for @ixamination in English, 

- Arithmetic, and the Elements of Latin. - : soe < 

The Courses of Study are primarily arranged éo suit the requirements of 
the Victoria University for the Ordinary and Honorary Degrees in Arts and 
Sciences, but many of the Classes are likewise suited to®Students who are 
preparing for the Examinations of the University of London. 7 

> sont J. HOLME NICHOLSON, Registrar. 











‘ROYAL AGRICULTURAL SOCIETY -. 
- ©- "OF ENGLAND. > 


AGRICULTURAL EDUCATION. 
The Examination of Candidates for the Society’s Senier Prizes and 
Certificates will take place in the week commencing TUESDAY, May 8, 





VICTORIA (PHILOSOPHICAL) 
. INSTITUTE.. > 


Professor G, G. STOKES, F R.S. (Lucasian Professor of Mathematics 
at Cambridge) will read the Paper at the next Meeting, MONDAY, 
January 15, at B o'clock. «, F. PETRIE, Hon, Sec. 

7, Adelphi Terrace, Charing Cross, W.C. i) F 

*, A Society of (at- present 970) English and Foreign Men “of 

re 
Science and Authors (and others desiring the privileges of Member- 
ship) for the purpose of investigating fully and impartially any important 
questions of Philosophy and Science—esgecially any alleged to militate 
against the truth of the Christian faith. Subscripticns: Members Two, 
Arsoniaten One Guinea a Year, entitling to the Transactions and other 
privileges. 


FOR SALE —Collection of Russian and 
Siberian COINS from the Earliest Date, in Gold, Silver, Platina, and» 
Copper.—Apply to Mr. R- DAmon, 1, Belle Vue, Weymouth: 


MICRO-PETRQLOGY: 

A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzte, Rhyolite, Schorlite,' Syenite, 


Tachylite, Trac! yte, &ec., 1s Gd and 2s. each, Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidia, 


&e. 
THOMAS D. RUSSELL, < °°. ~ 
48, ESSEX STREET, STRAND, W.C. ¢ 


MINERALOGY AND LITHOLOGY. 


1883. - 
Copies of the Regulations and of the Form of Entry (which is required to 
be sent in by April 1, 1883} may be had on application to 
1 H M. JENKINS, Secretary, 
12, Hanover Square, London, W. 


UNIVERSITY COLLEGE, LONDON. 
ORGANIC CHEMISTRY. 


An Advanced Course of Sixty Lectures with special reference to recent 
researches, and including the subjects required for Int. M B. and B.Sc. 
Honours, will be given by H. Forsrzr Morley, M.A» B.Sc. during the 
Second and Third Terms, beginning on January 8th at3pm. For Syllabus 


i TALFOURD ELY, MA, Secretary. ” 








apply to ’ 


3 


e UNIVERSITY COLLEGE, LONDON. 


~ The JODRELL PROFESSORSHIP of PHYSIOLOGY will be vacant 

at the close of the Session, An Endowment (which is at present of the 
value of £264 per ann ) is attached, , ' 

Applications for the Appointment will be received on or before January 24. 


TALFOURD ELY, M.A., Secretary. 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION. ~ 


Instruction is given in all the subjects of the above examination, at Guy’s 
Hospital, during the Winter and Summer Sessions, ‘The Class is not con- 
fined to Students of the Hospital. For further particulars apply to the Dean, 
Guy’s Hospital, Southwark, S.E. 





È 








Psat eal ir dadea Moh. 
ST. THOMAS’S HOSPITAL MEDICAL : 
3 SCHOOL. Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 


“OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ENTION OF TEACHERS AND SCIENTISTS TO HIS EX 
ENSIVE ®ERIES OF FOREIGN ROCKS. ‘ 
List on Application. ~ 
Hammers, Chisels, and Hammer Straps. è 
PRIVATE LESSONS AND: EYENING “CLASSES, 
Blowpipe Cases and Apparatus. . 


ALB@RT EMBANKMENT? S.E 
SPECIAL CLASSES for the PRELIMINARY SCIENTIFIC and 
INTERMEDIATE M B. EXAMINATIONS of the UNIVERSITY of 
LONDON will be held from January to June ‘The Classes for the June 
Matriculation will commence in March. 
All particulars mabe obtaiged from the Secretary, Dr Giutespre. 
ms . T W. M. ORD, M D., Dean. 


——__________ an a 
e BEDFORD C@LLEGE, LONDON (for 


© ° Ladies), 8 aa 9, York. Place; Bake Smear oent Im will begin oh CataS gues free. 
Thursday, January 18, 1883. rofessors olarship, value 20 
e Guineas, and a Coartaniq Scholarship alue 10 Guineas, each tenable SAMUEL HENSON,- 
or two Terms, will be awarded to ates not already in the College . od 
who shall pass a Satisfactofy Exammation if Latin, Mathematics, Ye” 277, STRAND, LONDON, 
Enghsh, General Enghsh History, and French, The Examination will Opposite Norfolk Street. 


*ebe held in the College on J&nuary 16 and uP Names to be sent to 
the Secretary before January 13. BeSHADWELL, Hon. Sec. 


C E E 
NThe MORPHOLOGY. of the SKULL. By 
W. K. PARKER, F.R!S., Hunterian Professor, Royal College of 
Surgeons, and G. É BETTANY, B.Sc., Lecturer on Botany in Guy’s 
Hospital Meglical School. Illustráted, Crown 8vo. ros. 6d, e 
e MACMILLAN & CO., London. 


a O 


DIAMONDS IN MATRIX. 


RCE Nogxotn, Diamond and Oriental Stone Cutter and Dealer, has 
or sale Specigens of the above ; also Cut Precious Stones in all Colours. 


Precious’Stones valued and hought 
12, FRITH STREET, SOHO, W° 
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GEOLOGY AND MINERALOGY. THE ZOOLOGIST: 
Specimens, Callectfons, Cabinets, Hammers, Satchels, and every neces- A MONTHLY MAGAZINE OF NATURAL HISTORY, 
sary for the St@ly, Preservation, and Display of Specimens in Museums, &c. | Third Series. Edited by J E. HARTING, PL S., F.Z S , Member of the 
e British Ornithologists’ Union , contains— 


Ld $ 
STUDENTS’ COQLLECTIONS—SPECIAL. : Original Articles by well-known naturalists in every branch of zoology; © 


k f r KATINA habit§ of animals ; arrival and departure of migratory birds ; occurrence of 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals |' tare birds; distribution and migration of British fresh-water fish; new or 


for Microscope free on application of ` . rare marne fish; local aquaria; Fach reptiles; British landeand fresh- 
` water mollusca, with remarks on the haunts and habits of the species; and 

JA MES R. GREGO RY, other matters of general interest to those who delight in natural history. 

à PMN g Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

$ Extensive Geological Stores, of natural bitory books Occasional translations from foreign zoologicat 

88, CHARLOTRE STREET, FITZROY SQUARE, LONDON. | joprvals of important and interesting articles in vanous branches of zoology, 


JOHN VAN VOORST, r, Paternoster Row. 
LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review ig the French Language, Politics, Literature, , 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 





he trie cel rc lp 
ELECTRICAL AND SCIENTIFIC APPA- 
RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Apphances, @osguments, and Matenals, fully 





è Ilustrated. 7e ess, post free, Four Stamps, Special Terms to the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 
Science Feachers Schools.—H. and E. J DALE, Manufactunng | LA SEMAINE FRANCAISE; Journal Français pour 
Electrician’, 26, Ludgate Hull, and 4, Little Britain, London, E.C. l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, ‘Nouvelles, 

: > ed et Notes, Un exemplaire par la poste, 3}¢., en timbres poste. Abonne~ 
T A TR QN OM E S ment franco par la pgste—un an, =5s. 2d.; six mois, 7$. gd. Prix 3d. 
O \5 R . chez tous les librairies et aux gares des chemins de fer. On s’abonne 


‘ ‘ bureaux, 37, Southampton Street, Strand, Londres, W.C. 

Intending PuSthasers ot (Telescopes should send for “ Hints on Silvered aur » 37 amp! > 1 2 WC. 

Glass nding Fur AA by G. CALVER (maker of the 37-inch | LA SEMAINE FRANÇAISE.—“'La Semaine Fran- 

Ealing Re fleczor, &e.), and * Appendix,” containing important Testimomals çaise” has been brought out in London for the benefit of those English 

as to their efficiency, &c , Èc. Post free Nine Stamps readers who may wish to study contemporary French from all points of 
view, instead of confining thelr reading to one particular Gallic print, 











G. CALVER F.R.A.S. It certainly merits success.”’—Grafhuc. ’ 
z ea ROUE LA SEMAINE FRANÇAISE.—“ The numbers before 
WIDFORD. us are full of good things, . . . It will be far better for most than any 
3 one of the best papers published in Paris itself. We are much pleased 
eo CHELMSFORD. with the character of it, and believe it will be highly valued in all those 
N.B.~-Second-hand Refigctors and Refractors frequently for Sale. many eels where French is cultivated. The printing is very well 
‘Terms OF SUBSCRIPTION t= i d 
THE BREWERS’ GUARDIAN: Three Months me on ee n a T0 
; soe ane eee on on we 7 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, Twelve, ee o AA an Se ee H 
x icensing, Legal, and Parliamentary Matters. P.0.0. payable to T. Spanswicy, at King Street, Covent Garden, W.C. 
—Rrvirw or THE MALT AND Hor Trans: AND Wing AND SPIRIT TRADE Publishing Office, 37, Southampton Street, Strand, W.C. 
The Organ of the Country Brewers 10s. per Ann., zos, Post Free, 
“The Brewers’ Guardian ” ıs published on the evenings of every alternate DER NATURFORSCHER., i 


is the only journal officially connected with brewing interests. . ge 
aon end is as eae pee annum, ast free, dating from any quarter-day. Wochenblatt zur Verbreitung der Fortschritte in den 


Single copies rs. each. Registered for transmission abroad. Naturwissenschaften. 
Offites—s, Bang Court, Walbrook, London. EC. Herausgegeben von Dr. WILHELM SKLARBK. 


A Weekly Periodical devoted to Natural Science. 52 Nos., 16s Speci« 
men Numbers may be had through any Foreign Bookseller. 188a will com- 


THE ENTOMOLOGIST’S MONTHLY | mence the XVith volume 








NAGAZINE. Berlin: DUMMLER, 77, Charlottenstrasse, S W., and all Booksellers 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations - 7 
“Conducted by C. G. Barrett, J. W. Dovcras, R. McLacutan, F R.S., AURORE: 
E. C. Ryg, F.Z.S , E. Saunpgrs, F.L.S , and H. T. STANTON, BRS. 
‘This Magazine, conimenced in 1864, contains standard articles and notes Demy 4to, cloth, with Coloured Plates, 42 25, od. 


jects, ted with Entomology, and especially on the Insects of $ 
a aes en a s os anton Aurore: their Characters and Spectra. 
‘bseription-~Six Shillings per Volume, post free. e volumes com- 
nete wit te June number in each year, , l By J RAND CAPRON, F. R.A.S. 
Vols. I. to VE (strongly boffad in cloth) may be obtained by purchasers of London: E. & F. N. SPON, 46, Charing Cross. 
he entire set to date, at the increased price of ros. each; the succeeding 


Is. be had separately or togetiser, at 7s. each. eared 
i 0 pond: JOHN VAN VOORST, 1, Paternoster Row. © ANATOMICAL TECHNOLOGY 


N.B.—-Communications, &c., ghoul be sent to the Editors at the above HON 
sdate ad AS APPLIED TO , 


BENORTH BRITISH AGRICULTURIST THE DOMESTIC CAT. 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Tanded Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested m the management of landed- property throughout Scotlands AN INBRODUCTION TO 


Caen ee ae oan cleats very considerable circulation on the | HUMAN, VETERINARY, AND COMPARATIVE 


Continent of E . America, Australia, andthe Golonies. R 
“The AGRIGULTURIST is published every Wedngsday afternoon in ANATOM Y. oe 











ime for the evening mails, and contains Reports of all the principal British e 3, . ta 
«nd Irish Markets ot the weskp besidgs Telegraphic Reports of those held By Professors WILDER ané G AGE, 
ication. é 

the aie Department is edited hy one of the leading Veterinarians Or CorneLe UNIVERS YY, . e 

a the country, and is invaluable to the breeder and feeder as a guide to the ° i ° J . © 
vearing of animals, and their treatment whtn Jaboyring under disease, ‘Will be sent post paid on receipt of 183. 

Full Reports are given of tho Meetings of the ls Agricultural Socie! A P 

of England, the Royal A tftral Society of Yeland, the Highland an ` PRICE $4, 50. a 


irul ; 
Agricultural Society of Scatland, the Scottish§Chamber of riculture, 
and all the principal Agricultu:al Associations throughout Great Britain and |, e : 
lreland. : e. a. S. BARNES AND CO., Publishers, = 
For Advertisers addressing themselves to Farmers a better medium does few York, U.S í 
not exist. » U. 
Price 3d, By post 3}d. Annual Subscription, payable m advance, 145. a .— m 
Offices —-3 7, High ae Edinburgh; and 145, Queen Vigtoria Street, | GREEK and ROMAN COIN S. Catalogue 








ondon, E.C. ° f the Collgction formedby GEORGE SIM, F S.A Scot, Edinburgh. 
Post Office Orders payable to Charles Anderson, Jun., Edinburgh. X ato: Pce , on formed by ... Ë . g 
é ESTABLISHED 1843. MACMILLAN & C0, LONDON b 
e é e 
a « 
‘ . . e A oe, aa +,° e 2 e 
ba ° s e T ` 
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NEW ATHENAZ UM CLUB?” 
For Gyaduates of Universities and Members of Scientific and Learned SocieMes. (Established 1878). » 
, XTENSION OF PREMISES. e . 
The success which has attended the formaticn of the New Athenæum Club, requiring the Extension of the Club Premises, those adjoining in Pali- 


lately occupied by the Eton and Harrow Club, will be opened for the use of the Members, in addition to the present premises, in JANUARY 


next. Two Hundred and Fifty Members will now be admitted at an atimission fee of £3 3s. Annual Subscription (covering 1883):—own Members, 
44 48. ; Country Members, £2 2s. Gentlemen desirous of becoming members should apply for the requisite forms to the SECRETARY, New Athenaum 


4 y 
Club, Suffolk Street, Pall Mall, S.W. 


e n ” 
~ e 





TRANSIT INSTRUMENT, 


A POPULAR TREATISE ON THE USE OF THE 
TRANSIT INSTRUMENT, as applied to the Determination of Time, 
for the use of Country Gentlemen. "By LATIMER CLARK, M.I C.E. 
A popular description of the method of obtaining! accurate Greenwich 
time by the Transit Instrument. It also contains Tables of the Transit of 
the Principal Stars for 1882, calculated in ordinary Greenwich time. Demy 
8yo, cloth, post free ss. . 


A. J. FROST, 6, Westminster Chambers, London, S.W. 





“The best magazine published.”—Vanity Fair, 


KNOWLEDGE: an ILLYSTRATED 


Magazine of Science, Art, and Literature. Price od. Weekly. Edited 


by RICHARD A, Procror. r 


> 7 
KNOWLEDGE. Vol. II. (June 2 to Dec. 
20, ime Nearly Ready. Price 8s 6d 
Vol. TIT (1883) will contain “ The Naturalist’s Year,” by GRANT ALLEN; 
‘Our Bodies,” by ANDREw Witson, “Nature Myths,” by EDWARD 
Cropp; “ Hours with the Microscope,” by J. H, Sracw ; ‘The Chemistry 
of Cookery,” by W. Marteu Wittiams; “Sun Views of the Earth” and 
we Maps,” by RICHARD A. PROCTOR ; and other serial articles, Chess; 
, &e. &c. X 


KNOWLEDGE LIBRARY SERIES. 
Crown 8vo, cloth, price 6s. each, past free, 6s 6d. A 
et ern na ae a a 
i Cheap Re-issue of Mr. PROCTOR’S WORKS :—- 
x. THE BORDERLAND OF SCIENCE. 2. SCIEN 
3. THE POETRY OF ASTRONOMY CE BYWAYS 
Just Published (reprinted from KNowLEDGE). 
4 NATURE STUDIES, By GRANT ALLEN, ANDREW WILSON, 
Tuomas Foster, EDWARD Cropp, and RICHARD A Proctor, Illustrated. 


s LEISURE READINGS. Epwarp Cropp, A. C, R 
‘Tuomas FOSTER, and RICHARD A. PROCTOR. Ilustrated. Cio RANYARD; 











Imperial 8vo, cloth, price ṣs,, post free ss 6g. 


& THE STARS in their SEASONS. An 


Easy Guide to a Knowledge of the Stars, in Twelve Maps, showin 
e the Stars at all hours, all the year round. By RICHARD À, PROCTOR. s 





* KNOWLEDGE,” every Friday, price 2d ; Yearly, post-free, ros. rož 
3 Also in Monthly Parts. i : 


London: WYMAN & SONS, 74-76, Great Queen Street. W.C. 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


New Series. Edited by James Britten, F.L.S., British Museum. 
Conrsnts.—Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs.—Articles in Jaurnals.—-Botanical News.— 
Proceedings of Societies. é a 

Price 1s. 34 Subserfption for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO» 54, Hotton Garden, E.C. 
Pape ame ie E_E 


This Day is Publisitd. 


. MADEIRA SPECTROSCOPIC, ` 


“By C. PIAZZI SMYTH, 
RTS Astronomer Royal for Scotland. 
Large Quarto, Illustrated. Price, Full Bound, Cloth, ars. 


. te W. & A, K. JOHNSTON, Edipburgh, 


London: A. JOHNSTON, 6, Paternoster Buildings, E.C. 


THE “HANSA ”” 


Pubbighgd since 1864 in Hamburg is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. dissays, 





è ritiques Reviews, Reports, Adgertisements. Sect eye kept upon the deve- 
ment Of -Maritime 


fairs in pn respect. Every second Sunday one 

bgt in gto at least; frequen acces sad drawings. Subscription 

at any time; preceding numbers ®t year furnfshed subsequently. Price 
12$. for twelve months, Advertisements 4d- a lige widely spyea ‘this 
per; considerable abatement for 3, 6) 12 months’ insertion. Business 
Bice: Aeg. Meyer and Di amburg, Alterwall, 28. Edited by 
WN, v FEzEDEM. R., Hamburg, Alexander Street. & 
e 


y 


EDITED ÉY HENRY WATTS, B.A, F.R.S, ` 
Editor of the Yournal of the Chemical Society. e 


FOWNES’ PHYSICAL and INORGANIC. 
CHEMISTRY. Twelfth Edjtig,, with Coloured Plate and r54 Engrav- 
‘ings, crown 8vo. 8s. 6d. < ae i a S 


FOWNES’ CHEMISTRY OF CARBON 
COMPOUNDS; or, ORGANIC CHĦMISTRY. glwelfth Edition, 
with Engravings, crown 8vo. ros, a”. M e 

London: J. & A. CHURCHILL, x1, New BurlingtorgStreet. 
= oe 
Just Published. Price 2s. 6a Den 


TRE OWENS COLLEGE*COURSE OF 
ELEMENTARY BIOLOGY. Part I. Th8 Frog. An Introduction 
to Anatomy and Histology, by Prof. A. MILNRS MARSHALL 
M.D., D.Sc., M.A. 

London: SMITH ELDER & Ca, Waterloo Place. 
Manchester: J. E. CORNISH. 











a 
On the xst of every Month, price Sixpence. 


THE ENTOMOLOG#ST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
, Frevericx Bonn, F.Z.S, Joun A. Power, M.D. j 
Epwarp A. Fircu, F.LS J. Janwar Wur, RLS, © 
F, Buchanan Wuirs, M.D, 


Contains Articles by well-known Entomologists on all Branthes of the 


- Science; on Insects injurious or beneficial*to Farm or Garden; Notes on 


Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. e 

Numerous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES, e 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


LELECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et dg tous les 
. progrès de Pélectriché. 


e Rédacteur en chef: We de FONVIELLE. 
E. de CLISSON: Directeur. 
Subscription Yearly, 1697 Bix Months, 9s. r 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


» 
e 26, Bunce Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. > 


MINERALS AND PRECIOUS STONES, 


Mr. BRYCE-WRIGHT begs @o call attegtion to his exten- 
sive and valuable collection af ° 


MINERALS AND’ PRECIOUS STONES, 


from which single spe§jmems can at all times be selected at 
emoderate prices. 
Boxes set on approval to any part of the world, : 
Gems and Precious Stones can be purchased either mounted 
or unmounted, e - 


e BRYCE-WRIGHT, 
o Mineralogist and Expert in Gems and Precious Stones, 


204, REGENT. STREET, LONDON,’ W. 
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SUBSCRIPTIONS TO “NATURE.” 


Y Ss d 
e Yearly sa 1 we ww ww s’ 2800 
Half-yearly . es . 1. sn... 14 6 
Quarterly Eiaa ea TA at Teo as SAO l 
To the United States, the Continent, and all places 
within the Postal Union :— . ' 
< s d 
Wearly eg a owe a aa 30 «6 
. Hælfyearly. . 1. a ee we 5 CG 
Quarterly . e ga ae SO 


Poste Ofice Orders payable to MACMILLAN & CO, 





- CHARGES for ADVERTISEMENTS, 


Threg Lines in Column 25. 6d, od. per Line after. 


hs a 
One-Fighth Pageor Quarter Column. $ . . 018 6 
Quarter Page or Half a Column, . . . . . 115 O 
Half a Pagg, ora Column, . . . ..... 3 5 
Whole Page . . 1. 1. © « @ © © es G6 60 


OFFICE: 29, BEDFORD STREET, STEAND, W.C. 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, JANUARY 4 
ROYAL INSTITUTION, at 3.—Light and the Eye: Prof. Tyndall. 
LONDON INSTITUTION, at 7. 
FRIDAY, JANUARY 5 
& GEOLOGISTS’ ASSOCIATION, at 8.—Notes on the Diamond Rock of South 
Afgica: The President. 
SATURDAY, JANUARY 6. 
ROYAL INSTITUTION, at 3.—Qight and the Eye: Prof. Tyndall 
SUNDAY, JANUARY 7. 
SUNDAY LECTURE SOCIETY, at 4.—Star Depths; R. A. Proctor, 
MONDAY, JANUARY 8. 


Society or QJEMICAL INDUSTRY, at 8. 

LONDON INSTITUTION, ft 5.—Modern Pictorial Art: H Blackburn. 

ARISTOTELIAN SOCIETY, at 7.30.——Kant’s ‘‘Critic of Pure Reason” (con- 
tinued): H. Pullen 





TUESDAY, JANUARY 9. 
ROYAL INSTITUTION, ate3.—Light and the Eye: Prof. Tyndall. 
ANTHROPOLOGICAL INSTITUTE, at 8,—The probable region of Man’s Evo. 
lution: W. S. Duncan. 
PHOTOGRAPHIC SOCIETY, at 8. 
WEDNESDAY, JANUARY 10 
Gsoroaicat Socrery, at 8—On the Foss] Madreporaria of the Great 
Oolite of the Counties of Gloucester and Oxford: R_F, Tomes —On the 
Lower Eocene Section between Reculvers and Herne Bay, and some Modifi- 
cations in the Classificatéon of the Lower London Tertiaries: J. S. Gardner. 
- On Mr Dunn’s "Notes on the Diamond-fields, South Africa, r880” ; 
Francis Oats 
SOCIETY og Arts, at 1.—Juventle Lecture: Prof Moseley hd 
Roya Mitroscorican Society, at 8.—Notes on the Anatomy of the 
Oribatwde: A. D Michael. 


THU. ar, January 11. 
Rovar SOCIETY, at 4.30. 
MATHEMATICAL Soctury, at 8, 
LONDON INSTITUTION, at 7.—Gaslight: H B Dixon. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry m St. Mary’s Hospital MegicalgSchool. With Illustrations 


e MACMILLAN & CO., LONDON, 








on 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the*time of Benjamin Franklin, proves 
conclusivel: t a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from thaw 


ê destructive effeets of lightning, 


NEW ALE & Co.’S 
PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


R. S NEWALL & CO., 
x3, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON-TYNE. 


BROKEN! 


DAVYS DIAMOND CEMENT 


SECURELY AND NEATLY MENDS 


CHINA, GLASS, 


CABINET WORK, 


AND 


FANCY ARTICLES. 


Of all Chemists in xs, Bottles, 


See the name "E, DAVY,” the Original In 
ventor, is on the Label, and also that ot 








BARCLAY & SONS, 95, Farringdon Street, London, 















eae! THIS 
LOWAYS PILLS: MEDICINS 





Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Greast PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(Lats or s, Dame St, AND 2, Foster LANE), 


HOW'S STUDENT'S MICROSCOPE, HOW’S MICROSCOPE LAMP 
Bock Sections and other Objects forthe Microscope. cue 








a Voss’. j 3 
Induction Electrical . Machin 


New Self-charging 


SOLE AND EXCLUSIVE AGENTS, = 


Ee 


3 84, ‘MAIDEN LANE? COVENT GARDEN, 


E.. BECKER S, C., ` 


LONDON, W.C.” 


ILLUSTRATED AND DESCRIPTIVE PRICE LIST SENT POST FREE ON 


APPLICATION. 
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Messrs. MACMILLAN & C08 -NEW BOOKS. 


A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By ERNST ZIEGLER, Professor of Pathological Anatomy in the Uniwersity of Piibingen. Tfanslated and 
Edited by DONALD MACALISTER, M.A., M.B., M.R.C.P., Fellow andeMedical Lecturer of St. John’s College, 
Cambiidge, With Illustrations. 8vo. Part ].~GENERAL PATHOLOGICAL ANATOMY.Pnice 125. 6d. i 
z {Zn agew days, 
» 


A TEXT-BOOK OF GEQLOCY. .: 


°. 
By ARCHIBALD GEIKIE, F.R.S., ee - . 
Director-General of the Geological Surveys of the United Kingdom. With numerous Illustrations, Mediunyo.+ # 





e f 
DANTE GABRIEL ROSSETTI: a Record and a Study. By WILLIAM 
SHARP. With an Illustration after DANTE GABRIEL RosseTtI. Crown 8vo. ros. 6d, ER ° 
‘Contains a faithful and exhaustive account of the life and works of one of the greatest literary and artistice geniuses of the 
present century. . . . A word of praise is due to Mr. Sharp for the very complete view which he has furnished of all that is most 
important in Rossetti’s work, both in the artistic and literary field,” —Dasly Telegraph. 


ORIGINES CELTICAE (a Fragment), and other Contriblitions to the 


History of Britain. By EDWIN GUEST, LL.D., D.C.L, F.R.S., late Master of Gonville and Cas College, 


Cambridge. With Maps and Steel Plate. 2 vols. 8vo, [Just reaay. 
HOMER.—THE ILIAD. Translated into English Prose, by ANDREW 
LANG, M.A., WALTER LEAF, M.A., and ERNEST MYERS, M.A, Crown 8vo, 12s. 6d. [42 a few days, 


LECTURES ON ART AND THE FORMATION OF TASTE. By- 


LUCY CRANE, With Illustrations drawn by THOMAS and WALTER CRANE. Crown 8vo. 6s. . 
‘Plain and uninitiated folks are sure to learn a great deal from this excellent volume. . ,. Miss Cranes a very good counsellor 
as to the domestically and socially important departments of art, house decoration, and dress. We can recommend her remarks under 
® 


these heads.” —.Spectator. 
MRS. W. K. CLIFFORD’S NEW STORY BOOK. 


ANYHOW STORIES—MORAL AND OTHERWISE. By Mrs. W. 


K. CLIFFORD. With Illustrations by DOROTHY Tennant. Crown 8vo, 35, 6d. 
~ ‘They are unique among tales intended for children, alike for their quaintuess of humour, their gentle pathos, and the subtlety 
with which lessons ‘moral and otherwise’ are conveyed to children, and perhaps to their seniors as well. @hey are so varied in 
character that different classes of readers cannot fail to find delights specially suited to them.” — Zhe Spectator, 


A NEW NOVEL by an AMERICAN WRITER, prce Four Shillings and Sixpence. 


MR. ISAACS: a Tale of Modern India. By F. MARION CRAWFORD. 


Crown 8vo. 4s. 6d. (Uniform with ‘* Democracy.”) 








‘The book has an undeniable power and charm. . . . The writer has some remarkable gifts... . ‘ MP, Isaacs’ is a novél of 
originality and promise.” — all Mall Gazette, a i . . j 

@ 

MACMILLAN AND CO,, BEDFORD STREET, LONDON, WE. s è 
LJ 

SECOND EDITION, C TISLEY & Co. 

. g g gaa ee 

GRIFFIWN’S e “OPTICIANS, : 


172, BROMPTON- ROAD, Bw. 


GH E MI CAL H AN D I CRAFT. (Clése to South Kensington Museum.) e 
: l i THE PHONEIDOSCOPE 


An Instrument for Observing the Coldtr-Figures of Liquid Films under the 


PRICE 4® 7d. POST FREE. 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE ‘elepifone Plate 
. ‘ . g i The PHONEIDOSCOPRE, With 3 Discs, Bottle-of Solution, Descriptive 
* Dewy 8vo, 480 pp., Illustrated with rd Woodcuts , amphiet, &cẹ in Cardboard Box, ros. 6d. E 
= ; MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
N Most Complete and Cheapest Lig of Apparatus, ¢ S. C, TISLEY & CO., 172, BROMPTON ROAD, LONDON, 5.W. 
y TELEPHƏNIC ELECTRICITY. All Materials supplied for 


Experimental! Purposes. 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET : i S. 
hd o) Grice Lists of Electrical dha Acoustic Apparatus, with Drawings and 


. ° LONDON, W.C. Description of the Harmonograph. Post Free, ad. 
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“MAN UALS FOR STUDENTS. 


JA TREATISE ON CHEMISTRY. By Professors ROSCOE and S€HORLEMMER. Vol. I. 
e and II.—Inorcanic CHEMISTRY. Vol.*I.—Non-METAaLLic ELEMENTS. 21s. Vol. II.—METALS, 2 Parts, 185, each 
Vol. III.—ORGANIC CHEMISTRY. Part I. 21s. Part ZI. in the Press. 


GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F; J. BELL, Revised, 
with Preface, byeProf. E. RAY LANKESTER. Illustrated. 8vo. 21s. 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. By 


Pyof. ERNST ZIEGLER. Traus.ated and Edited by DONALD MACALISTER, M.A., M.B., M.R.C.P. Illustrated. 8vo, 
Partel. GENERAL PATHOLOGICAL ANATOMY. 12s, 6d. 


TEXT-BOOK OF PHYSIOLOGY. By MICHAEL Foster, M.D., F.R.S. Illustrated. 8vo. 21s 
A TAKATIDE ON PMBRYOLOGY. By F. M. BALFOUR, ERS. Illustrated. 2 Vols. 8vo. 
8l. I. 1 Vol. IT. ars. 
A TEXT-BOOK OR PY OCUGICAL CHEMISTRY. “By Prof ARTHUR GAMGEE, 
a ae 8vo. ‘Vol. I. 18 (Vol. II. in the press. 
praa RY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, M.D., 
df. N. LANGLEY, B.A. Fifth Edition, Crown 8vo. 6s. 
A TEX*RBOOK OF GEOLOGY. By ARCHIBALD GEIKIE, ELD, F.R.S. 28s. 
THE STUDENT'S” FLORA ‘OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
: K.C.S.1., F.R.S. Globe 8vo. 10s. 677, 


PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. Huxiey, F.R.S. 
With Illustrations, New and Cheaper Edition. Crown 8vo. 6s. 


ELEMENTARY BIOLOGY. By Prof. HUXLEY, F.R.S, assisted by H. N. Martin, M.B. 
D.Se. Crowh 8vo, 6s; 


THE PRINCIPLES OF SCIENCE. A Treatise on Loe and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., E.R.S. Crown 8vo. 12s. 


GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. LUIGI 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6d. 


STUDIES IN DEDUCTIVE LOGIC, By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 6s. 
eMANUAL OF POLITICAL ECONOMY, By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo, 12s 


ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations, Crown 8vo. 7s. 6d. 


MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 7s. 6d, 
A MANUAL p ANCIENT GEOGRAPHY. From the Gernan of Dr. H. KIE PERT. 


ELEMENTARY SCIENCE. 


AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 3s. 6d. i 
; ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 


CHEMISTRY. By Prof. Roscogr, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE, With KEY, 2s. 


CHEMISTRY.« Owens College Junior Course of Practical Chemistry. By F. Jones. Preface 
by Prof. ROSCOE. 2s, 6d. 


QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo, 3s. 

ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A. D.Sc. 4s. 6d 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Fott 8vo. 2s, 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLẸY JEVONS, F.R, S. 3s. 6d, 
PHYSIOLOGY. By Prof. HUXLEY, F.R.3., With Illustrations. gs. 6¢,—Questions, 1s. 6d. 
POLSTICAL ECONOMY FOR BEGINNERS, By M. G. FAwcETT. With Questions, 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 62@—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I? ToDHUNTER, M.A. ERS., Part T 


PROPERTIES ÔF S@LID AND Fiurp Bopres,. 3s. 6d. Part I1,—Sounb, LIGHT, AND HEAD 3s. 6d. 
PHYSICAL GEOGRAPHY. By A. GEIKIEs F.R.S. Illustræted, 4s. 6¢— Questions, Is. Ci. e 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. With Maps. 3s. 
SOUND: an Elethentary Tgeatise on. By Dr. W. H. STONE? With Tlldstrations. 35. 6d. 
STEAM; an Elementary ‘Wreatise on, By JOMN PERRY. With Illustrations. 4s. 6d. ~* 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A.,4nd Magy P. MARSHALLN 25, 


A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. Wf Jonn RICHARD GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. 


MACMILLAN AND’ CO, LONDON. : e 
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- GRATEFUL-COMFORTING C `> 
-0 EPPES .*: 
coco (BREAKFAS) < Y0 O Tooo 


o COCO A; 5E 
JAMES EPPS & CO., Homeopathic Chemist&; 
WATKINS & DONCASTER, 


NATURALISTS, 
36, STRAND, W.C. (Five Doors from Charing ©ross.) ° 7 
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ey description of Apparatus and Cabinets of the best make for Entomology and, general Natural ek 
History, &c. ` Bye 

Finest Stock of British and Foreign Butterflies, Beetles, Birds’ Eggs, &c., in the Kingdom. 

Throughout the whole- year a large selection of Eggs, Caterpillars and Chrysalises of British and Foreign 
Butterflies and Moths, including the gigantic Atlas and other Exotic Moths, 

Collections of Natural-History objects carefully named and arranged. ° 

New and Second-hand Works on Entomology. 


Birds and Animals Stuffed and Mounted in the best style by skilled workmen on the premises. ` 


A FULL CATALOGUE SENT FREE ON APPLICATION. 


ASTRONOMICAL TELESCOPES, - 








i Finest possible Quality. . 
2łin.. Wray Lens, best mounting, &c., &e. a sea see ae ai ai any vi 45 0 
akin do. do, do. s aa ae oes Shs ie fn Pe 47 10 
3in do, do. da, a ae se Te oe ee sie as G12 10 
3hin. do, do, do. Ha late Ste Taes e ES a. ea sue AIS 15 
4in. do. do, do.’ a iy re see iae wii ine 425 0 
4hin, do. do. da, sti ive ai a metre is oe 440° 9, 
THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c.} Equatoreal Mand ... £12 12 0 
New Illustrated Catalogue, 3 stamps. E 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneons Shutter, and “an adaptor ®% fit it to any 
telescope for Photographic Solar Spots, &c., complete . . Mi ey Ba oa w e e tee w G2 2 0 
“LE MERVEILLEUX ” plate, campdete dry plate apparatus ae a ae sine seo. .. Ao 
“LE MERITOIRE ej plate, compleze dry plate-apparatus, double rising front, swing back, rack to focus, &e;&c. £1 11 6 
THE “INSTANTOGRAPH,” with bést lens, instantaneous shutter, screw motion to tail board, and every recent  * 
improvement .., ete t aes ae ete ae HB BO 


@ s - s.. one eee ana aa 
è Illustrated Photo Catalogue 2 stamps. 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM., 








ry Ly 
Ši 4 “HARVEY AND PEAK, A ak 
X : a SUCCESSORS TO W. LADD & CO., om Se Ls 
-° SCIENTIFIC INSTRUMENT MANUFASTURERS, Os 
. BEAK STREET, REGENT STREET, LONDON? W. f 


NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FARM WITH BOLD SCALE. 
bd READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR. BRUDNELL CARTER 


é PAO SPECAL APPARABUS, OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSfRUCTIOV IN 


ACOPSPICS, GHT, HEAT, - MAGNETISM, ELECTRICITY, PNEUMATICS, &c. > 
` - -o 
Š ILLUSTRATED , CATALOGUE, PRICE GIXPENGE. TUES 
Pratgi by R.C1ay, Sons, AnD TAYLOR, at 7 and 8, Bread Street Hull, Queen Victoria Street, in the City of London. and published by 


MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden —Tuursp&y, January 4, 1883. 
. 
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ZOOLOGY «AND ELEMENTARY 
BIOLOGY. 


oo 3 
CURRICULUN OF THE UNIVERSITY OF LONDON. 


Professor RAY LANKESTER'S Classes at University College can be 
entered now, or the First Weck in May. ' : 
Lectures —One to two on Tuesdays, Wednesdays, and Thursdays. 
Practical Work.—Tsvo days or five days a week. 
N.B These Classes can beʻattended by Students attached to aay School 
oot College, of by Independent Students, 


Apply for further information at the Office,- University College, Gower“ 


Street. A 


ROYAL INDIAN ENGINEERING COL- 
LEGE, COOPER'S. HILL, STAINES, 


The'Secretary of State-for India will appoint a Professor of Mathematical 
and Experimental Physics in September, 1883, Salary, £450, with Bachelor 
Quarters (incl@ding Coalgand Candles) in the College. 

A statement of the duties may’ be obtained from the Secretary at the Col- 
lege, to whom also applications for the Appointment, accompanied by 
‘Testimonials,.may be made before the close of the current month. 
JULAND DANVERS, Secretary, 


Cooper's Hill, oth Jammry, 1883 Public Works Department 





Important Work offered New at less than the usual Second-Hand Price. 


WATTS'S DICTIONARY of CHEMISTRY. 
Latest Complete Edition, including all the Supplements; 9 e Vols. 
8vo cloth, New (Longmans, 1881), for £8 8s, carriage paid (sells at 
415 29) EARLY APPLICATION NECESSARY t> secure above at this priče, 
Apply*direct to Wat. Re Cray, Bookseller, 2, Teviot Place, Edinburgh. 


MIAPPIN. & WEBB’S 
yee ee . CHESTS’ 


q . CUTLERY 











‘COMPLETELY 
FITTED. 


enn 


\ 
SPECIAL... 
DETAILBD LIST 
FREE., 
e ah 


AA, 
i/ 


" OXFORD STREET, WEST END; AND 
MANSION “HOUSE BUILDINGS, CITY,’ 
- + LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 
- * o ` 


. 


All Sises ia Stock, | 


Engraved Real'Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE- DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“Tf you carry a small Platyscopic Pocket Lens shel every observer of 
Nature ought to do), "Grant ALLEN in Knowledge. 


The Platyscopic Lens is*invaluable to botanists, mineralogists, or ento- - 


mologists,'as it focusses about tkree times as far from the object as the 
Coddington Lenses. ‘This allows opaque objects to be examined easily. ap 
The Platyscopic Lens is made of four degrees of power, magnifying 
respectively; ra, 18, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted For general use. 
The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopie Leni, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters; 18s. 6d. each power, 
Tilustrated description sent free. >° | 4 i 


JOHN BROWNING, 63, STRAND, LONDON,’ W.C: 
NEGRETTI 


: “SAND S, 
> ZAMBR Aa’s 
"e . CHRISTMAS 


‘ © AND 


EN [e NEW: YEAR'S PRESENTS, 


USEFUL AND ORNAMENTAL. 










oe 
BAROMETERS, |, 
OPERA AND RACE -° 


GLASSES, &e. 
Illustrated Price Lists posted Free, 
j P ™ eo. 

*  NEGRETTI -& ZAMBRA,* 4 
SCIENTIFIC IY@TRUMPNT MAKERS TQ f. 
= Har MAjesTY THESQUEEN, 
. HOLBORN VIADUCT, . 


45, CORNHILL, & 122, REGENT STREET, LONDON, 
PHOTOCRAPHERS—CRYSTAL, PALACE, StDENHAM. 
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FIVE GUINEAS & UPWARDS, 
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: MICROSCOPIC OBJECTS 


of superlative perfection, Hlsttaging Histology and every branch 
Microscopy. 


of 


t e`. 
Catalogues post free and gratis on application. 


~NEW. EDITION, 1880, NOW READY,” 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, | 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS FOR NEXT WEEK. 


Prof. W. C. Wirtramson, F R S.——Five Leatures on “The Primeval 
Ancestors of Existing Vegetation, and their Bearmg upon the Doctrine of 
Evolution”; on Tuesdays, Jan 16, 23, 30, and Feb. 6, 13. Halfa- 
Guinea. 9 ` 

Prof Dewar, F R.S.-~Nine Lectures on ‘The Spectroscope and its 
Applications” ; on Thursdays, Jan. 18 to March rg. One Guinea 
R. Boswortx SMITH, Esq., M A.-—~Four Lecturegon “Episodes in the 

Life of Lord Lawrence ” ; on Saturdays, Jan. 20, 27, and Feb, 3, 1o Half- 
a-Guinea. i 
x Subscription (to Non-Members) tc all the Coues during the Season, 
s ‘Two Guineas, i e- 
Esq. M.A, 





First Friday Evening Meeting, 8 p m., R. BOSWORTH SMITH, 
on ‘The -Early Life of Lord Lawrence in India,” 9 p m 


VICTORIA (PHILOSOPHICAL) 
l INSTITUTE. 


Professor G. G STOKES, F R.S (Lucacian Professor of Mathematics 
at Cambridge) will read a Paper at the Meeting to be held on MONDAY, 
anuary 15, at 8 o'clock, at the HALL of the SOCIETY of ARTS, John 
Street, Adelpht, near Charing Cross. F. PETRIE, Hon Sec, 
House of the Institute, 7, Adelphi Terrace, Charing Cross, R 
*,* The above is a Society of English and Foreign Men of Science and 
Authors (and others desiring the privileges of Membership)—at present about 
a Thousand—associated for the purpose of investigating fully and impartially 
. - any important questions of Philosophy and Science. and more especially any 
- asserted to militate against thé great truths of Holy Scripture. Subscription: 
Members, Two Guineas; Associates, One Guinea. Applications for mem- 
bership for 1883 can now be received 


A UNIVERSITY OF LONDON. 
7 PRELIMINARY SCIENTIFIC (M.B ) EXAMINATION. 


‘ Instruction is given in all the subjects of the 2bove examination, at Guy’s 
Lapel ga during the Winter and Summer Sessions. The Class is not con- 
fined to Students of the Hospital. For further particulars apply to the Dean, 
Guy's Hospital, Southwark, S.E. 


Ls KING’S COLLEGE, LONDON. 
2 LECTURES TO LADIES, aa ar 
The Classes will re-open on FRIDAY, JANUARY 19th, at 5, Obser- 














vatory Avenue, Campden Hill, W. (close to the High Street Kensington ` 


Station and Vestry Hall) 
For Prospectuses and all information 


apply to the Secretary, Miss 
Scumirz, 26, Belsize Park Gardens, N.W. í 7 r 





INSTRUCTION IN MATHEMATICS. 
.STUDENTS wishing for Assistance in 


Mathematics can be attended at their owg homes by a Cambridge 
Graduate, M.A., F R.S.,,on reasonable terms. Address O. P., 16, 
Swakeley Terrace, Shepherd’s Bush, W. . 


MONSTER OF THE BEEP. 


Huge Spider Crab—Macrocheira Keempferimken off the Coast of J: apan, 
~ ‘largest ever captured Length from tip of Claws 15 to 16 feet, Shell 
thoroughly preserved, for Sale.—Apply to H. P., 29, Union Square, Islington, 
ondon, 3 F A 


Ams " 
FOUCAULT RLECTRIC LAMP Wanted, 
in good corfdition, second-hand Price, &c., to FOE. L, NATURE 
$ffice; Bedford Street, Strdffd, W C. Å 


MICRO-PETROLOGY. 


A large series of Rock S€ctions, &mprising Aname@ite, Aplite, Basalt, 
Diabase, Diorite, “Dolerite, Elvans, Gabbro, Gnsiss, Granite, Granulite, 
Lava?.dsparite, Napoleonie, Nepielenite, Obsidian, Perthite, Pikrite, 
hyry, Phonolite, Quartzite, Rhyglite, Schorlite, Sgenite, 
yte, &c., ıs Öd®and 2s. each. Sections of Sedimentary 
‘oramunifera,, SpengP Struct, Coralse Shells, Xanthidize, 


THOMAS D. RUSS uE, i 
48, BSSEX STREET, STRAND, W.C. 
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‘LIVING SPECIMENS FOR THE: mIGROSCOPE, 


y s 5 
THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
= stubro, 57, NEWHALL STREET, BIRMINGHAM, 


T. Bohas last week sent to his subscribers Myriophyllum spicatum with 
Rhipidodendron Huxleyi attached, with drawing and descripsion, together“ 
with a variety of other Infusoria and Rotifers. _ He has also seg out Lophopus 
crystallinus, Stephanoceros E:ehornii, Meffcerta ringenss Hydra, Yortis 


cella, &c. - S $ 
Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. pe 


Specimen Tube, Ohe ‘Shilling, postffee, 


Twenty-six Tubes in course of StxMonths for Subscription ofeht 15. 
or Twelyg Tubes Jor 10s. 6d. , oe 


Portfolio of Drawings, Eight Parts, xs. each. ey 


NON-MAGNETISABLE Wg@GHES. `- 


WATCHES which cannot be “ MAGNETISEDy”? cffistructed at 
the recommendation of W. Crookers, Eisq.;FeR.S , and gs exffibited at the 
Electrical Exhibition, Paris, 


E. DENT & CO., Makers of the Prifhary Starmlagd Timekgeper of the 
Royal Observatory, Greenwich. A 


Only Addresses :—ór, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be eénverted to this plan. 


MINERALOGY AND LITHOLOGY. ` 


f ~- 
Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX 
TENSIVE SERIES OF FOREIGN ROCKS. $ 
List on Application. 


Hammers, Chisels, and Hammer Straps. é 
PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Apparatus, 
Catalogues free. ; 


. SAMUEL HENSON, ` 


277, STRAND, LQNDON,. ' 
Opposite Norfolk Street. ‘ 


GEOLOGY AND MINERALOGY. 


‘ ° 
, Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS-—SPECIAL. . 
Sections of Rocks and:Minerals 














New Lists of Collections, Cabinets, Books, 
for Microscope free on application of 


JAMES: R. GREGORY, $ 
. Extensive Geologica Stores, 2 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. - 


rt A tr naaa 

ELECTRICAL AND SCIENTIFIC APPA- 
RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, Fully 
Gilustrated. 72 pages, post free, Four Stamps. Special Terms to 

~ Science Teathers aud Schools.—H. and E. J DALE, Manufacturing 
Electricians, 26, Ludgate Thill, and4, Little Britain, Lendon, 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYM@UTH, will forward an 
aubridged. Catalogue of his Cajlections in‘ Natural History 
Objects, , including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS MINERALS, ROCKS, 
MARINE, en &c., ‘te. ' ee: 


| DIAMONDS IN MATRIX. '. ` 








R. C-NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 

for sale Spécimens of ike above ; also Cut Precions Stones in all Colours- 

4 7 Precious Stones valued’and hought - 
°. 12, FRITH STREET, SOHO, W - 
` . 
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é > aa Rady Jgnuary 15th, Part&X , price Zs. 6, 
BRAIN: 
à ° A JOURNAL OF NEUROLOGY. 
. e 
e EDITED BY 


2 J.C. BUCKNILL, M.D, E.R.S., J. CRICHTON-BROWNE, M D., 


c. 
- LL.D., D.FERRIER, M.D., F.R.S , and J. HUGHLINGS-JACKSON, 
™ o M.D., ERS. x À 
. 
Contents, ™ = 


ORIGNAL ARTICLES w= 3 
Suggesgions as to the Ætiology of the so-called System-Diseases of the 
pinal Gord By H. Donkin, M Rp F.R.C.P 
Deafness in Mysterical Hemianæsthesia. By G. L Walton, M.D 
On the Spasmodic Pawalyses af Infancy, By James Ross, M.D., 
‘The Pikuamena of, Angina P p 
e nemena of, Angina Pectoris, ang their Bearing on the Theory of 
Counter-Irritation y W. Allen Sturge, M.D. s SES 
Sdme Statistics of Chorea. By Agee, Money, M. 
i Muscular Atrophy o 


Hemipleg efMphesal. Origin. By David Ferrier, 
Critic, Digest Wann Notices or Books y 
Voisin, ¥ Leçens Cliniques sur des Maladies Mentales et sur les Maladies 
Nervekes % By JohnsCharles Bucknill, M.D.: F.R.S. , 
Legrand ulle, * Les Hystériques; État Physique et État Mental.” 
By A Hughes Bennett, M Ig 
Adriani, ‘La Pejlf@yra-nella Provincia dell’ Umbria.” 
._ Ireland, M.D. - v 
CLINICAL CASES tme si 
» Notes ona @ase of Cerebral Tumour By A Hughes Bennett, M D. 
Left Heminlegia and Left-sided Deafness from Wound of the Brain By 
H. Donkin, M B 7 
Compound Fracture of Skull and Abscess of Frontal Lobes, By J. 
Carthy, FR CS.@ i ‘. 


Hysterical Mania-Atheroma of Left Internal Carotid and Cerebral 

Softening By W. B. Kesteven, M.D. 
Assrracr@>r BRITISH AND FOREIGN JOURNALS. 

Stenger on Affection of Sight ia General Paralysis—Zacher on ‘some 
Peculiar Forms of General Paralysis—Ganser on the Optic Nerve— 
Meyer on Degeneration of the Fillet-—Tuczek on Spinal Lesions’ in 
Ergotism. By W J Dodds, M D., D.Sc “ 

Lemoine ana annoi on Spınal Perimenlngtis Pekelharing oa Pseudo» 

uscu ophy--Otto on Sarcoma of the Orbital Surface of 
Brain. By Ww B. ativan: M.D. 


By W. W. 


-a clamanna on Excitation of the Human Brain—Bechterew on the Func- 


tional Relation of the Olivary Body to the Cerebellum—Monakow on 
the External Acoustic Nucleus and Restiform Body—Lepine on 
Trismus of Cerebral Mrigin—Eisenlohr on Circumscribed Anterior 
Poliomyelitis—Vierordt on Aeenie Paralysis of the Upper Extremity. 
By A. de Watteville, M.A» M.D. - > i 


MACMILLAN & CO., LONDON 


'LËLECTRICITE 


` Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 
3 : 


REVUE HEBDOMADAIRE; 


‘Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions’ électriques, et de tous les 
progrès de l’électricité. 


Rédacteur en chef:. W. de FONVIELLE, 
E. dê CLISSON: Directeur, ` : 
- z Subscription Y&rly, 16s. ; Six Months, 9s. * 
Agency for England and Colonies— ` 
LE FEVRE AND CO., ENGINEERS, 


26, Buper Row, CANNON _ STREET, LONDON, 
Specimen Copy sent post free. ' 





(On the zst of every Month. e 


°° JOURNAL OF BOTANY, ,: 
` p BRITISH AND FOREIGN. 


Edited by Jamys Brprren, F.L S., British Museum, 
Conrents.—Ogeinal Artics by leading Botanists.—Extracts, and 
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NORTH BRITISH AGRICULTURISTe 
is the only Agricultural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested in the management of poded property throughout Scotland 
and tha Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulanon on the 
Continent of Europe. America, Australa, and the Colones. - 
‘The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contams Reports of all the principal British 
and Irish Markets of the weex, besides Telegraphic Repgts of those held 

on the day of publication. x 

The Veterinary, Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease. | 

-Full Reports are given of the Meetings of the Royal Agricultural Soci 

of England, the Royal Agricultural Society of Ireland, the Highland an 

Agricultural Society of Scotland, the Scottish Chamber of Agriculture. 

and All the principal Agricultm al Associations throughout Great Britain and 

Trelan * 

For Advertisers addressing themselves to Farmers 

nori a 3 
rice 3d, By post 

Oftces377+ High 
London, E.C. 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


a’ better medium does 


lÆ Annual Subscription, payable m advance, r4s 
Street, Edinburgh; and 145, Queen Victoria Street, 
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Contents. 


% Method for Estimation of Urea in Blood. By J. B. Haycraft, M.B. 
art I, i 

2, Homologies of Long Flexor Muscles of Feet of Mammalia. By G. E 
Dobson, M.B (Plates IV , V, VI.) A 

3 Obliterative Endarteritis By R. Sayndby, M.D, (Plate VIT.) 

4 Presence of Tympanum in Genus Raia. By G. B. Howes. (Piate VIII.) 

. The Ligamentum Teres. By J B. Sutton. Agar: VIII) 
6. atria Çoagula in Left Ventncle, By M. M‘Aldowie, M D. 
« (Plate IX. 

J. Simple Method of Demonstrating Nerves of Epiglottis. By Wm. 
Stirling, M.D, x 

8, Trachealis Muscle of Man and Animals, By W. Stirimg, M.D. 

9 Sulpho uides of Ammonium and Potassium as Histological Reagents. 

. Stidin, a 

10, New Theory ae to Functions of Semicircular Canals. By P. M‘Bride, 


zx. Some Points in Myology of Common Pigeon. By W. A. Haswell, 


Se. 
12, Action of Saline Cathartics. By M. Hay, M.D te xX.) 
x3. Some Variations in Bones of Human Carpus. By Prof. Turner. 
14 Multiple Renal Arteries. By A. Macahster, F.R S. 
xg. Division of Scaphoid Bone of Carpus. By R. J. Anderson, M.D. 
16, Fist Porsal Vertebra, with Foramen at Root of Transverse Process. By 
rof. Turner, x 


MACMILLAN & CO., London and Cambridge; 


THE “HANSA” 


Published since 1864 in Hamburg, is the’ only independent professional 
paper in Germany dedicated exclusively to i Essays, 





aritime Objects. 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the déve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at le®t; Frequent supplements and drawings. Subsenption 
ar any time: preceding numbers of the yeas fyrnished subsequently. ice 
x2s. for twelve months. Advertisements 4@. a line widely spread by this 
papers considerable abatement for 3, 6, 12 months’ insertion, Business 
Office: Aug. Meyer@&and Di ann, Hamby, Alterwall, 28. Edited by 
W. v. Fregeren, M.R., Hanburg, Alexander Street, 8 





Notices ofeBooks and Memoirs —Agticles in Journals.—Botanical Ni ews 


Proceedings of Societies. _ ` 
Price 1s. 3d. Subscription for One Yeap, payable in advance, 124. 


* London: WEST, NEWMAN, &,CO.„ 54, Hatton Garden, E.C. 


WANTED, a Copy of NATURE, No. 513.—Address, 
Office of NATURE, 29, Bedford Street®Strand. 


GREEK and-ROMAN COINS. Catalogue 
of the Collection formed'by GEORGE SIM, F.S.A. Scot, Edinburgh, 
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Qn the xst of every Month, price Sixpence. 

THE ENTOMOLOGIST: 

AN ILLUSTRATED JOURNAL OF . BRITISH ENTOMOLOGY. 
Edited by Joun T. OXRRINGTON, , . 


PA e 
“+ With the Assistance of 
Frepericx Bonn, F.Z.S. | a Jony A, Power, M.D. 
Envwarp A. Fitrcu, F.LS : » JENNER Warr, F.L.S. 
k e . F. Bucnana® WEITEM. D 


Contains Articles by well-known Ẹntomologists on all Branthes gf the 
Scienge ; on Insects injurious or beneficial to Farm ér Garden ‘Motes on 
Habits, Life-Histories@ occurrence of Rarities, .&e. ; there ge Monthly 
Listy of Duplicates and Degigerata. » i biai 

Numerous WooScut STRATIONS to the printing of which espfial 
attention is given, an@#Moccasional LIŅHOGRAPHRD and CHROMB-LITHO- 
GRAPHED PLATES, 


- o 
SIMPKIN, MARSHALL, & CO., Stationerg’ Hall Court. 
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a NEW ATHENAUM CLUB. °. . Qs aS ° 
For Graduates of Universities and Members of Scientific and Learned Societies. {Established 1878). 


EXTENSION OF PREMISES, 


-0 
Ry The success which has attended the formaticn of the New, Athenæum ‘Club, requiring the Extension of the Club Premises, those adjoi 
f opened for the use of the Members, n addition to the'present premises, in JAN UARY 
a Two Hundred and Fifty Members will now te admitted at’ an admissicn fee of £: 


Mall East, lately occupied by the Eton and Harrow Club, wil 
; Country Members, £2 as. 


£4 try 
Gib, ‘Suffolk Street, Pall Mall, S.W. 


(AFFILIATED TO THE LONDON UNIVERSITY, ify.) -+ 
.. Rev, W. H. DALLINGER, F.R.S., &e., 
H. M. SHERA, Eso., M.A., LL.D 
ww. THOS, HUGH MILLER, Eso., BeA.¢Camb.}, M.A. (Glasgow).” 
And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. 


GOVERNOR AND CHAPLAIN 
i Heap MASTER 
t First MATHEMATICAL MASTER 


jng in Pali © 


3 3s. Annual Subscription (covering 1883) :—Town Members, 


Gentlemen desirous of keccming members should apply for the requisite forms to the SECRETARY, New Athenæum _ 





; S WESLEY COLLEG SH, 
- SHEFFIELD. 7 


&g. ee 


In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and Cc EMI Y, the 
Modern Languages of Éurore, Hebrew, ane Syriac, Vocal and Instrumental Music, and Drawing are aught by Agomplished 
rofessors, 
` The Rev, W. H, DALLINGER, F.R.S., “his undertaken the PROFESSORSHI® of NATURAL SCIRNCE; and gives ý 
Weekly Lectures afd Class Instruction i in Practical ZOOLOGY, BOTANY, &c. 
PHYSICS and CHEMISTRY are taught by A. HS ALLEN, Esq, F.C.S. SCHOLARSHIPS are AWARDED gorth, in the 
aggregate, 3007, a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is tn excellent efficiency. 


PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. + 








THE QUARTERLY REVIEW, No. 309,. 


Will be Published cn WEDNESDAY, January 17th. 


“ CONTENTS, 
: _L—ARCHBISHOP TAIT AND THE PRIMACY. 
II.—PROGRESS AND POVERTY. 
“II -CARDINAL MAZARIN: 
7 IV —PAWNBROKIN' 
204 V.—SIR ARCHIBALD ALISON. 
g VI.—COREA. 
VII.—AMERICAN NOVELS 
VIll._WAS THE WAR IN EGYPT NECESSARY ?' 
- IX—THE TRUE POSITION OF PARTIES, 


JOHN MURRAY, Albemarle Street, 


Just Published, price gs. 


© A FEW WORDS ON EVOLUTION AND 
CREATION: - 
Ng THESIS Maintaining that the World was not Made of Matter by the 


Development of One Potency, but by that of Innumeiab'e Specific 
Powers. 


-By HENRY S. BOASE, M.D, F.RS, and G.S., &e,,. 
Honorary Member of the Royal Geological Society of Cornwall. 


London: JOHN LENG & CO., 186, Fleet Street, 








TEXT-BOOKS OF SCIENCE, 
Now ready, pp. 450, with 183 Woodcuts, Price 6s cloth. 


‘PHYSICAL OPTICS. By R. T. GLAZE- 


BROOK, M.A., F.R.S., Fellow and Lecturer of Trinity College, 
Demonstrator of Physics at the Cavendish Laborgtory, Cambridge. 


Londang LONGMANS & CO. s 








Jn One Volume, 8vo, 504 Pages, with many {llustrations of Fowling Experi- 
ences, Birds, Boats , Guns, sed Implements, drawn bC, WHYMPER. £1 I 


“THE FOWLER IN IRELAND: or Notes 


on the Haunts and Habits of Wild Fowl and Sea Fowl, including 
~ ; Instructions in the Art of Shooting and Capturing them. By Sir 
i RALPH PAYNE-GgLLWEY, Bart. 


me JOHN VAN VOORST, 1, Paternoster Row.# 
TRANSIT TABLES FOR 1883, giving the 


e e 
ê a Stars, for every dayin the year, with other astronomical information 
e for popular use. bahar LATIMER CLARK, Memb. Inst. CE. Crown 
8vo, cloth, price 2s. ci post free, 
By “the aid of these tfbles, acchrate time may be‘btained in any part 
f the world. 
TREISE ON THE TRANSIT INSTRUMENT, as applied to the 
£ determjnafion of time, for the use of CountrGentlemen. By LATI- 
3 MEP*CLARK, Memb. Inst, CQ. De 
A ZMPROVED TRANSIT ee 


t Price £i 


ALFRED J. FROST, 6, er a Chan@ers, Londog, S.W. 
. 





Sva, cloth, gs. post free. 
st of the highest quality. 
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“Greenwich Mean Time of Transit of the Suf, and of about Twenty | 


EDITED BY HENRY WATTS, BA, F.R, 
Editor of the Yorurnal of the Chemical Society. 


FOWNES’ PHYSICAL and INORGANIC 
CHEMISTRY. Twelfth Edition, with Coloured Plate and 154 Engrav- 
ings, crown 8yo. 8s. 6d. Pee 


FOWNES’ CHEMISTRY OF CARBON. 


COMPOUNDS; or, ORGANIC ‘CHEMISTRY. Twelfth Eeen. 
with Engravings, crown 8vo. TOs. P 


London: J. & A. CHURCHILL, az, New Burlington Street. 
SECOND EDITION, ° 
e 
GRIFFIN’S. 


CHEMICAL HANDICRAFT. - 


PRICE 4s. ue POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLAS SIFIED,@DESCRIPTIVE. 
Demy 8vo, 480 pp. Tllustrated vith 1,600 Woodcuts. 


Most Complete and ane List of Appara@s, . 





JOHN J, GRIFFIN AND SONS, 2 22, “GARRICK STREET 
“LONDON, W.C. 


MINERALS AND PRECIOUS STONES. -` 


Mr, BRYCE-WRIGMT ®egs to call attention to as exten- 
sive and valuable “collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens scan at all times be selected at 
moderate prices. 
Boxes sent on clous SN any part Gf the world. 


«a Cems and Precious Si\nes can be purchased either mounted 
or unmounteg.. 


‘BRYCE-WRIGHT, 
Mintralogist and Expert in Gens and Precious Stones. 
.  204,REGENS STREET, LONDON, W. 
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` s s d 
arly. a e we ew a a 280 
alfyearly . n, a a 2 5 2 « G 

"Quarterly. s e aa‘ ee 7 6 


- To the United States, the Continent, and all places 
within the “Pwstal Uniọt :— . 
= s d 
Nearly. e ee a as ei ee O28 
* Half-yearly. . 2... 8 6 ee ES 6 
Qumwtgly 2... 1 ee 1 es 8 OO 


Post Qjfice Orders payable te MACMILLAN &.CO, 
8 o 


i + s. 





“OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


: TARY OF SOCIETIES. 


e 
Lonpon 


x GSURSDA®, Janvary 11. % 
> ROYAL SOCIETY, at 4 30.9-Experiments, by the method of Lorentz, for the 
further determination of the absolute value of the British Association Unit 





of Resistance ; @vith an Appendix on the determination of the Pitch of a 
Standard Tuning-fork* Lord Rayleigh, F R.8 ,and Mrs. Sidgwick —On 
the Skeleton of the Marsipobranch Fishes Part I The Myxinoides 
(Myxine and Bdellostoma). Prof W. K. Parker, F.R S —The direct In- 
fluence $F gradual vanatiosk of Temperature upon the rate of beat of the 
Dog’s Heart Dr H N Martin 

MATHEMATICAL Sociktry, at 8 -- On the Automorphic Transformation of a 
Binary Cub® Function: Prof. Cayley, F RS—On Cremonian Con- 
gruences: Dr. Hirst, F RS 

LONDON INSTITUTION, at%.—Gaslight: H B. Dixon. 


FRIDAY, JANUARY 12. 
ROYAL ASTRONOMICAL SOCIETY, at 8. % 


: SUNDAY, January 14. 
may Lucrurs Socrury, at 4.—Personal Adornment among Savage and 
Civi'ssed People: Arthur Nicols. 
MONDAY, JANUARY 15. 

ROYAL GEOGRAPHICAL Societe, at 8 30 

VICTORIA, INSTITUTE, at 8 —Paper by Prof G C Stokes. 

LONDON INSTITUTION, at 5 ~The Races of India: pae Cotton, 

Arisrovitian Sociery, at 7.30 —Discussion of the President’s Address 

TUESDAY, JANUARY 16. 

ZOOLOGICAL SOMETY, at 8 go.—COn Freshwater Shells from Socotra: Lieut 
Colonel H. H Godwin-Austen, F.R S —On the Right Cardiac Valves of 
Echidna and Ornitborhynchus: Prof Ray Lankester, F R S —Descrip- 
nons ot New Genera and Species of Asiatic Lepidoptera Heterocera: F. 

oore 

STATISTICAL Socizry, at 7 45 —Statistics of Agricultural Production: 
Major Patrick G. Craigie. : p 

ROYAL INSTITUTION, at 3 —Primeval Ancestors of Existing Vegetation : 
Prof, Williamson ` 

WEDNESDAY, JANUARY 17. 

METEOROLOGICAL SOCIETY, aty —Annual Meeting. 

SOCIETY OF Arts, at §,—Sanitary Inspection of Houses: W, K. Burton. 

. TH USDA Y, JANUARY 18. : 

ROYAL SOCIETY, at 4 30. 

Linnean Society, at 8.—On the Fall of Branchlets m the Aspen: $. G 
Shattock —Certain Points in tM Anatomy of Polynde clava: A® G. 
Bourne.-—Tie Internal Hard Parts of the Fungidee: Prof. P. M. Duncan. 
— Observations on the Physiology of the Echinoderms * G. J. Romanes. 

ROYAL INSTITUTION, at 3 —T@: S@ectrascope: Prof. Dewar. 

LONDON INSTITUTION, at 7.—English War Poetry; Prof. H. Morley. 

° 


FRIDAY, JANUARY 19 a 
ROYAL INSTITUTION, at 9.—Lord Lawrence in India: R. B. Smith. 


. 
SATURDAY, JANUARY 20. e 


ROYAL Insyrution, at 3.—Lord Lawrence: R. B Smith. * 
arch of TELEGRAPH ENGINEERS, at 8 ~Inangural Address: Willoughby 
mith, 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 


of all appliagges for the protection of every description of building from the 


destructive effects of lightning, 
WEW _ ALE & CoS 
. PATENT 


‘COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. = 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm, s. 


R. S. NEWALL & CO, 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, AYDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON-TYNE, 


ACCIDENTS !—-64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS 
WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS. 
SENGERS” ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds Subscribed Capital, 
43,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums, 
Bonus allowed to Insurers after Five Years, 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON, 
WILLIAM J. VIAN, Secretary. 


o. C. TISLEY & o 
OPTICIANS, 
BROMPTON ROAD, SW, 


{Close to South Kensington Museum.) - 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, x 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
lephone Plate 





172, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive : 


Pamphlet, &c., in Cardboard Boz, ros. 6d, 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, &.W. 
TELEPHONIC ELECTRICITY. Al! Materials supplied for 
Experimental Purposes? 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Descriptiongal the Warmonograph. Post Free, ad. 


METALS and th@ir CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecture on 
Chemistry in St. Mary’s Hospital Medical School, With Illustrations 

MACMILLAN & CO., LON De) N. 














. WOs S’- tt 


New ` Self-charging 


TE". 


84, MAIDEN LANB, COVENT GARDEN, MONDON, 


Induction Electrical 
SOLH AND EXCLUSIVE AGENTS,: ; 
E. BECHER &° CQ. aeg 


w’ 


W.C. a 


ILLUSTRATED AND DESCRIPTIVE PRICE LIST SENT POST FREE ON 


; g APPLICATION. . ° 
6 se ° È 
5 ee . 7 k e x ee, Á ~ e e s 
° e t.. a’ . e ` e 


` Machine.. 


o 


pi 
° $.. ~ & 
e a -= : 
- £ : 
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_ Messrs. MACMILLAN & 00, 8. NEW’ ‘BOOKS. 


A TEXT-BOOK OF Dao ecient: ANATOMY AND PATHO- 


GENESIS. By ERNST ZIEGLER, Professor of Pathological Anatomy in the Upiver-ity of Tubingen. Translated and 
Edited by DONALD MACALISTER, M.A., M.B., M. R.C. P., Fellow aml Medical Lecturer of St. John’s College, 
Cambridge: With Illustrations. $8vo. Part I, “GENERAL PATHOLOGICAL ANATOMY. Price 12s. 62., 








A TEXT-BOOK OF GEQŁOGY.` 


e > 
By ARCHIBALD GEIKIE, F.R S.p ° ; a 
Director-General of the Geological Surveys of the United ieee With numerous Illustrations, Medl Evo. p 285, 





DANTE GABRIEL ROSSETTI : a Record añd a Stutly. By WILLIAM 
SHARP. With an Illustration after DAŅTE GABRIEL ROSSETTI, Crown 8vo. 10s, 6d. 
“ A concise and excellent biography, . . With Mr. Sharp’s general estimate of Rossett’s work, and indted most of his 
detailed criticism we can gladly and gratefully | agree, The Academy, > 


ORIGINES CELTICAE (a Fragment), and other Contr butions to the 
History of Britain. By EDWIN GUEST, LLD., D.C.L., F.R.S., late Master of Gonville and Caius College, 
Cambridge. With Maps and Steel Plate. 2 vols, Svo. Pust reavy, 


HOMER.—THE ILIAD. Translated into English Prose, by ANDREW 


LANG, M.A., WALTER LEAF, M.A. and ERNEST MYERS, M.A. Crown 8vo. 12s. 6d. 


LECTURES ON ART AND THE FORMATION OF TASTE. , By 


LUCY CRANE. With [ustrations drawn by THOMAS and WALTER CRANE. Crown 8vo. 6s. 


** Plain and uninitiated folks are sure to learn a great deal from this excellent volume. . . . Miss Crane is a very good counsellor 
as to the domestically and socially important departments of art, house decoration, and dress. "We can recommend her remarks under 
these heads,”— Spectator. e 


MRS, W. K. CLIFFORD'S NEW STORY BOOK. 


ANYHOW STORIES—MORAL AND OTHERWISE. . By Mrs. W. 


K. CLIFFORD. With Illustrations by DOROTHY TENNANT. Crown 8vo. 3s. 6d. 
et ‘They are unique among tales intended for children, alike for their quaintness of humour, their gentle pathos, and the subtlety, 
with which lessons ‘moral and otherwise’ are conveyed to children, and perhaps to their seniors as well, They are so varied ir 
character that different classes of readers cannot fail to find delights speciaily suited to them. Pm The Spectator. A 


A NEW NOVEL by an AMERICAN WRITER, price Four Sbillings and Sixpence. 


UE ISAACS: a Tale of Modern India. By F. MARION CRAWFORD 
Crown 8vo. 4s. 6g. (Uniform with ‘“‘ Democracy,”) : 
‘The book has an undeniable power and charm, . . . The writer has some remarkable gifts. . . . “ Mr. Isaacs’ 1s a novel o 
originality and promise.” —al/ Alail Gazette, 
MACMILLAN’S CLASSICAL SERIES. 


HOMER'S. ODYSSEY —THE TRIUMPH OF ODYSEUS. “epee 


XXL—XXIV.. Edited, with Tatrsauetion and Notes, by 5. G. HAMILTON, M.A., Fellow of Hertford Collage, Oxforc 
. Feap. 8vo, © [Just ready. 


HORACE.—THE ODES. Book IV. and Carmen Seculare. Edited b> 


T. E. PAGE, M.A., formerly Fellow of St. John’s College, Cambridge, Ann Maste at Charterhouse., Fcapagvo. 


[Just ready. 
“EURIPIDES-MEDEA. , Edited by A. W. VERRALL, M.A., Fellow anc 
e œ © Lecturer of Trinit} College, Cambridge.” Fcap. 8vo. a I Just ready, 


° MACMILLAN’S FOREIGN SCHOOL CLASSICS. Edited by G. E. Fiswhown: 18m). 


GOETHE. +GOTZ VON BERLICHINGEN. Van sby H. A. Buri 


* æ M.A. p Assistant Master in Wellington College, [Zn a few days, 


: \SOHILLER.+ MAG) OF ORLEANS. “Edited by Josera Gosrwrcx. 


[42 a few days. 





e . MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. 
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PARIS EXHIBITION. 
COCO In Packets and Tins. Pure 
: > 4 A fluous ofl etracted. 
“If propérly prepared, there is no nicer 
cocoa." — Ferd, Water, and Air, EX i RAC l 
edited by De Hassall, Š 
THE BREWERS’ GUARDIAN: 
> . 
_ A Fortnightly Paper devoted to the Protection of Brewers" Interests, 
Rzvigw oreg Marr anp Hop TRADES; AND WINE AND SPIRIT TRADE 
id RECORD, 
e _ “The Brewe rdian ” is published on the evenings of every alternate 
Tuesday, agd ig the oN journal officially connected with brewing interests. 
ey per annum, post Free, dating from any quarter-day. 
eac 
OURts—s, Bond Court, Walbrook, London. E.C. 
ë = $ 
THE ENTOMOLOGIST’S MONTHLY 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Barrerrt, J. W. Doucras, R. McLacauran, F R.S., 
Ths Magazine, commences in 1864, contains standard articles and notes 
on ali subjects connected with Entomology, and especially on the Insects of 
SubscriptionSix Shillings per Volume, post free. The volumes com- 
mence with the June number in each year 
the entire .set to date, at the increased price of Ios, each; the succeeding 
vols, may be had separately or together, at 7s. each. 
N.B,--Communications, &c., should be sent to the Editors at the above 
address, 
ros. per Ann., 205. Post Free. , 
DER NATURFORSCHER, 
® aturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 
men Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the XVIth volume. 


a 
i ‘ .- i 
F RY’ S 4 GOLD MEDAL, 
Cocoa only, with the super- 
or more wholesome preparation of 
- J. S. FRY & SONS, Bristol and London, 
Lacensing, Leg&il, and Reramentary Matters. 
Mt. 
The Organ of the Gougtry Brewers 
Single copies Registered for transmission abroad. 
° MAGAZINE. 
C. Ryg, F.Z.S , E. Saunpzas, F L.S , and H. T. Stainton, F.R.S. 

the Bnush Isl 

Vols. I. to VI. (strongly’bound in cloth) may be obtained by purchasers of 

London: JOHN VAN VOORST, x, Paternoster Row. 
ENEMAS * Spee rk Oe NOT aS te TO a UE TOE MS 
Wochenblatt zur Verbreitung der Fortschritte in den 
N aft 
A Weekly PeModical devgted to Natural Science, 52 Nos., 16s. Speci- 
Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers, 











° A CERTAIN 
Aaea REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES. If 


effectually, rubbed on the Neck and Chest, it oures SORE 

THROATS, BRONCHITSS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and ail Skin Diseases it is unequalled, 
+. 


NATURE : 
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NOTICE OF REMOVAL. 
 . JAMES HOW & Co., 


ara 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE St., AND 2, FOSTER LANE). 


HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 


Rock Sections and other Objects for the Microscope. 


BEST BLACK INK KNOWN. 


DRAPERS INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink 1s used. lt has been ado ted 
by the principal Banks, Public Offices, and Railway Companies throughout 

. Ireland. 

It wntes almost mstanti® Full Black 
Does not corrode Steel Pens, s Blotting-paper may be applied at the 
Is cleanly to use, and not bable toBlot. moment of wnting. 

Can be obtaingd in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newnzry & Sons, Newgate 
Street; J. AUSTIN & Co., Duke Street, Liverpool; and to be had of all 

Stationers. 
BEWLEY & DRAPER (uimited), Dublin. 





Flows easily from the Pen, 
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LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3g , through Booksellers, and at 
the Railway Bookstalls, Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par la poste-un an, x55. 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les Itbrairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37. Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“'La Semaine Fran- 
çaise” has been brought out in London for.the benefit of those English 
readers who may wish to study contemporary French ~from all points of 
view, instead of confining their reading to one particular” Gallic print. 
It certainly merits success,"’—Graphitc. ` z 


us are full of good things, . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 


‘LA SEMAINE FRANCAISE.—“ The numbers before 


many households where French is cultivated. The printing is very wel} - 


done, ” Queer. 
TERMS oF SUBSCRIPTION i-— 
Three Months s. an ase ave oo “ 3 10 
Six ” ave ry ae ane 7 ate oo 7 7 
Twelve ,, oon ove on as ove mæ 15 2 
P.O.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 


Publishing Office, 37, Southampton Street, Strand, W.C. 


The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy's 
Hospital Medical School. Illustrated. Crown 8vo. 


MACMILLAN & CO., London. 





10S. 6d. 








the Old “World. 


research.” —Academy. e 





“It is one of the most valuable interestin: 


better illustrated in a scientific sense than anf other o. 
reading beyond novels and newspapers.”— The Satublay Review, 


BARON’ NORDENSKIOLD’S POLAR VOYAGE, , 
s © n Two Vols., medium 8vo, price 455. 


‘ + 
WITH FIVE PORTRAITS ENGRAVED ON STEEL BY G. J. STODART, AND NEARLY 400 WOODCUT 
ILLUSTRATIONS, MAPS, &e. , 


TEE VOW.AGE OF THE VEGA 


ROUMD ASIA AND EUROPE. With a Historical Review of Previous Voyages aléng tite North Coast of 
By BARON A. E. VON NORDENSKIÖLD, Commander of the Expe@tion. Translated 
by ALEXANDER LESLIE, Author of Nordenskidld’s “ Arctic Voyages.” ° l 


e 
“Rarely has a great-discovery begn described with such Jiterary*skill combined with Such fulness of knowledge and depth of 


“Baron Nordenskiold’s shrewd and original illustrations are a valuable contribution, not’ only to gcience,, but to questions of 


world-wide interest. . . . A book with afte: of the highest interest.”— Zhe Times, be See 
d records of discovery that ever were made, e There is, indeed, so mudh 


information of so many varied kinds in these two volumes that one critic fan scarcely reveew it single-handed. . . . Higvglumes 


are equally interesting to the historian of Arctic os to the nauala and tg ee ands His book is perhapsg 
our time, and is full of matters 


ghtful to Every one who extendshis 


° MACMILLAN &CO, LONDON. ° ° at. ug 
. ` : 7 E 
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CHARLES. COPRPOOGK, 


WHOSE PARTNERSHIP WITH 


an R. & J. BECK, : . 


HAS CEASED BY EFFLUXION OF TIME, HAS “OPENED in COMMODIOUS PREMISES AT 


10, NEW BOND STREET; -7 


WHERE HE WILL CONTINUE HIS BUSINESS AS A 


MANUFACTURING OPTICGIAN, SE 


And not only supply the Instruments manufactured by his old Firm, but those of the most rece gud chmper forms demanded by 

Amateurs and Histological Students—notably one constructed to data derived from -his late experience obtained in tħe Scotch 

Medical Schools. Materials for the preparation of Microscopical Objects and all Scientific Pnstruments will We supplied upon the 
a 


most reasonable terms, Full catalogue ll be issued without delay. ð 


Oculist? Prescriptions will receive personal attention. 


10o NEW BOND STREET, LONDON,, W. ` f 7 
RIGHT 


i TRADE MARK ON WRAPPERS & 






Wa is GENUINE. 
be etl 







SUITA ALL 
Shas ess & PROTECTS Ram FECAS AMSEASES. 


Ome | 


HARVEY AND PEAK, : 
SUCCESSORS TO W. LADD & CO., ; -e > 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W, 


NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE, 


READING SCREEN FOR. PROTECTION OF SIGHT AS RECOMMENDED BY DR. BRUDNELL CARTER 
PHILOSYPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSIRUCTION IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, rs `. 












Now publishing, in crown 8vopprice 2s. 6d, each, 


ENGLISH MEN OF PETTERS. 


EDITED BY JOHN MORLEY. . 
MACAULAY, By J. C. Morison. ® i a SPENSER. By the Very Rev. the Duan or ST. 
STERNE., By H. D. TRAILL. è ER PAUL'S, 
SWIFT, By LESLIE STEPHEN. : *® BURNS. By Principal SHAIRP, 
GRAY., By E. W. GOSSE. THACKERAY. By ANTHONY TROLLOPE. © 
DICKENS. By A. W. WARD. BURKE. By Je@uneMor ey. 
~» BENTLEY. By Professor R. C. JEBB. o . * MILTON. * By MARK. PATTISON. a 
CHARLES Lamp. By Rev. ALFRED INGER, . HAWTHORNE, By HENRY JAMES, Jun. 
© DE QUINCEY. By Professor Masson. SOUTHEY. By Professor DOWDEN. « £8 
°” JOHNSON. By LESLIE STEPHEN» i BUNYAN. By J. A. ROUDE, . 
ScCoTT. By R. H, HUTTON. , “ POPE. By LESLIE STEPHEN. 
GIBBON. By J. C. Morison. BYRON. By Professor NICHOL. 
- SHELLEY. By J. A. SYMONDS; ° COWPER. By Qorpwin SMITH. i 
HUME. By Professor Huxiey, F.R.S. $ LOCKE. By Por FOWLER, : 
* -@OLDSMITH, By WILLIAM BLACK. 7 WORDSWORTH. 3 By F, W. H. Myers, 


DeroE. By W. MINTO. DRYDEN. By GEORGE' SAINTSBURY. 
` CHAUCER. By Aye TEA ‘ . LANDOR. _ By Professor SIDNEY COLVIN. 


. *,* Other volumes to follos. 
° © MACMILLAN AND CO., LONDON» 


Printed by R. Cray, Sons, anp Taylor, at 7 and 8, Bread Street Hull, Queen Victoria Street, in ghe City of London, and published by £ 
e MACMILLAN AND Co., at the Office, 29 "and 30,0 Bedford Street, Covent Garden. — THURSDAY, January 11, 1883. 
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"A. WEEKLY “ILLUSTRATED “JOURNAL. OF SCIENCE 








~ 
z~ : F “To the; si solid -ground 
N . Of Nature trusts the mind which’ builds jor aye.” —WORDSWORTH 
‘e 
No. wi Vat. 27] ‘THURSDAY, JANUARY 18, 1883 [PRICE SIXPENCE 
~ M 

















Registered 4 ái a Newspaper at the Genegal Post Office.) 
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VICTORIA UNIVERSITY, 
. MANCHESTER. 


The EXTERNAL EXAMINERSHIP IN CLASSICS is now Vacant. 
Information as to the Ditties ani Conditions of the Appointment, which will 
be for three years, may be obtained from the Registrar 

Applications should be sent in on or befor: February rst, 1883 ` 

J G GREENWOOD, Vice-Chancellor 
» A T. BENTLEY, Registrar. 


° ROYAL HISTORICAL SOCIETY. 


THURSDAY, 8th January aA special General Meeting will be held at 
7 o'clock p.m. Afterwards, Shout 8 pm., the ordinary Monthly Meets 
will be held. at which the Rev E R. CHRISTIE. F. R.Hist S., will read 


paper,®“ Thoughts on the Government of Charles r” 
DWARD DOVE, Secretary. 


rr, Chandos Street, Cavendish Square, y. 


THE ELPHINSTONE AND VINCENT 


CONTINUOUS CURRENT DYNAMO-ELECTRIC MACHINE. 

—Shunt Machines, to drive 300 Swan Lamps, now ready. Price £409, 

lle om view apply to Mr. THEODORE BAXTER, 794, Gracechurch 
treet, 











INSTRUCTION IN MATHEMATICS. - 
STUDENTS wishing for Assistance in 


Mathematics can be ateended at their own homes by a Cambridge 
Graduate, M.A., F.R S., om zensonable terms, Address O. P., 16, 
Swalgley Terrace, Shepherd! s Bush, W. ‘ 


MAPPEN, SS WEBES 
: CHESTS 





PLATE 


COMPLETELY 
FITTED. 


-Au Sizes in Stock. 


SPECIAL 
DETAILED LIST® 
FREE, 





OXFORD STREET, WEST END; AND 


MANSION HOUSE ‘BUILDINGS, CIT Ys 
LONDON. 
MANUFACTORY The Royal Plate and Cutlery Works, SHEFFIELD. 






CUTLERY 


BROWNI ING’S PLATYSCOPIC LENS. 


m R 





i Engraved Real Size. 
a A NEW ACHROMATIC COMBINATION, 


COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 


“Tf you.carry. a small Platyscopic Boeket: Lens (which every observer of 
| Nature ought to do).” -GRANT ALLEN in K; rea (oh g 

The Platyscopic Lens is invaluable to botanists. mineralogists, or ento- 
tologists, as it focusses about three times as far fronv the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnify; 
respectively, ro, 15, 20, and go diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames, 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power, 
Illustrated description sent free, ` d 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 
N EGRETTI, 


AND 
ZAMBRA’S 
CHRISTMAS 


® AND 


NEW YEAR'S PRESENTS, 


USEFUL AND ORNAMENTAL. 
FIVE GUINEAS & UPWARDS. 


pan 
BAROMETERS, . 

OPERA AND RACE- 
GLASSES, &c. — 


Mlustrated Price Lists pasted Ere. 


> NEGRETTI &. ZAMBRA, he 
SCIENTIFAC TROVENT MAKERS Tod 
; ‘ BR Majesty TME QUEEN, = 

° HOLBORN VIADUGT, 
145, CORNHILL, & 122, REGENT STREET, LONDON, 
PHOTOCRAPHERS—CRYSTAL PALACE, SYDENHAM, 


+ 
r 
4 





. ` *. a 


i 


~ 6 ry k ë 


- . ê * . 
Ld e ` . 
S xc NATURE j (van. 18, 1883 


MICROSCOPES. - LIVING SPECIMENS FOR THE MIGROSGOPE, 





Unequatled b ther Maker at th Price. Intending P 
ey T AnS heuld apply wm the Manufactum S E urchasers | THOMAS BOLTON? NATURALISTS” and MICROSCOPISTS’ 
" é 
AAN EDMUND WHEELER, ® STUDIO, 57, NEWHALL STREEF, BIRMINGHAM. P 
A 48N, Tollington Road, Holoway, N., London, ° T. B, bas last week sent to his subscribers various Marine Crustacea and 





Polyzoa, with drawings and descriptions of the same He hasgalso sent out 
ROYAL «INDIAN ENGINEERING COL- Melicerta ringens, Prerodina clypeata, Lophopus crystallinusstiydra, Vorti- 
» Nit C ' do 

LEGE, COOPER'S HILL, STAINES. “Weekly Announcementsgwill be made in tlis place of Organisms T. B. 


abe Sectetary. < Sate tor Teaia will appoint j Professor of Mathematical | 5 S"PP lying, ry 
and Experimental Physics in September. 1883 Salary, £as0, with + achelor A 4113 = 
Quarters (including Coals and Candles) in the College. i Specimen Tube, One Shilling, post it 8v, 
l A Mntement of ae dunes may be obtaied | from the Secretary at nie Col Twenty-six Tubes in course of Six Months for Subscription of Z1 18. 
lege, to whom also applications for the Appointment, accompante n 62. 
Testimonials may be made before the close ot the current mc nthe x on A rielee Beles JOTTO Ee s 
, ULAND DANVERS, Secretary, ` Portfolio of Drawings, Eight Parts, 3s. each.e ® 
Cooper's Hill, oth January, x883. Publig Works Department. ~* 








MICRO; PETROLOGY. 
PRACTICAL ZOOLOGY. , a ; ; 
e A A large series of Rock Sections, comprising, An e, Aplite, Basalt, 
A Class to meet the requirements of the rst B.Sc. and Preis. Scr Diabase, Diorite, Dolerite, Evans Gahbro, Gnsis$; Gjanite Beanulite, ~ 
eri 


Exams. will meet at the Birkbeck Instatution, Chancery Lane, Saturday | Lava, Liparite, Napoleonite, Nephelenite, Obudian, te, Pikrite, 
afternoon, January 2oth, under the direction of Mr. H J. Wess, Medallist | Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, ite, Syenite, 











of University College, First Class Honours at Londo University Tachylite, Trachyte, &c., rs 6d¢ and 2s. each Sections of Sedimentary 
‘ Fees, for complete Practical Course, 42. Prospectus on application, — - Rocks, showing Foranmnifera, Sponge S@ucture, Corals, Shells, Xanthidize, 
a A E Ba &c. 
- - “-UNIVERSITY OF LONDON. - - THOMAS D. RUSSELL, , 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION, 48 ESSEX STREET, STRAND, W.C. - 
Instruction is given in all the subjects of the above examination at Guy’s 
Hospual, during the Winter and Summer Sessions.. The Class 15 not iy ELECTRICAL AND SCIEN TIFIC APPA. 
Anea to aren of tpe Hospital, For further Particulars apply to the Dean, RATUS.—New Edition of our complete and comprehensive Descriptive 


Catalogue of Electric Apphances, Instruments, and Magerials, fully 
Illustrated. 72 pages, post free, Four Stamps. Special Terms to 


F 
KING’S COLL EGE, LONDON. Science Teachers and Schools.—H. and E. J.“DALE, Manufacturing 
LECTURES TO LADIES. Į Electricians, 26, Ludgate Hill, and 4, Little Britain, London, E.C. 


The Classes will re-open on FRIDAY, JANUARY xoth, at 5, Obser- 
vatory Avenue, Campden Hull, W. (close to the High Street Kensington LA SEMAINE ERAN VAISE ta Weekly 
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Station and Vestry Hall). i Newspaper and Review in the French Language, Politics, Literature, / 














For Prospectuses and all information apply to the Secretary, Miss Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at ° 
Scumrrz, 26, Belsize Park Gardens, N.W. , a Balway Bookstals Office, i papiet Sues Strand, W.C. 
S :. Journal Français pour 
MINERALOGY AND LITHOLOGY. l'Angleterre : Politique, Littérature, Scientes, Arts, Variétés, Nouvelles, 
i é et Notes. Un exemplaire par la poste, 34a., en timbres poste. Abonne« 
3 ment franco la poste—un an, 2gs. 2d.; six mois, 75. 7d. Fax ad. 
i a ‘54 chez tous les Nbrairies et aux gares des chemins de fer. On s’abonne 
Mr: HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES aux bureaux, 37, Southampton Street, Strand, Londres, W C. 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE | LA SEMAINE FRANCAISE.—“'La Semaine Fran- 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX çalsa has been brought out in Tondon for thd'benehi DF those English 
rear 
TEN MVE SERIES OF FOREIGN ROCKS. view, instead of confining thelr reading to one particular Gallic print, 
v - List on Application. It certainly merits success,""—Graphic. k 
Hammers, Chisels, and Hammer Straps. -| LA SEMAINE FRANÇAISE.—“'The numbers before 
. z : us are full of good things... . . It will be far better for most than any 
PRIVATE LESSONS AND EVENING CLASSES, ' gae et ae best papers published. in Paris itself, vear Hih leased ‘ 
fen it aracter of it, an ieve it will be highly valued in all those 
Blowpipe Cases and Apparatus, D-i many households where F rench is cultivated, The printing is very well 
E s Catalogues free. done, "Queen. n ‘ $ 
. : so TERMS OF SUBSCRIPTION t=- s. d 
: SAMUEL HENSON, Three Months see see tsetse 3 10 
à 1X oe on oon oe ow one “= 7 y a 
277, STRAND, LONDON, Twelve p ` me oe ose we SD 
Opposite Norfolk Street. P.O.O. payable to T. Sranswsce, at King Street, Covent Garden, W.C. 





Pome . GEO LO GY A N D M I N E RALOGY. Publishing Office, 375 Southampton Street, Strande W.C. k 


tt ge 
Specimens, Collections, Cabimets, Hammers, Satchels, and every neces- ‘NORTH BRITISH AG RI CULTURI ST 


sary for the Study, Preservation, and Display of Specimens in Museums, &c. is the only Agricultural Journal in Scotland, and circulates extensively 
F amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
STUDENTS’ COLLECTIONS—sP. CIAL, interested im the management of landed property throughout Scotland 


ati the Northern Counties of England. 


New Lists of Collections, Cabinets, Books, Se®tions of Rocks and Minerals 1È AGRICULTURIST has also a very considerable circulation on the 
e 


for Microscope free on application of Continent of Europe, Ameria, australia, ad one Copier n : 
The Al ys mblished every nesday afternoon | 
Ja M 5 S R. GREGORY, time for the evening pas, and contains Reports of all the pringjpal British 
R Extensive Geological Stores, .: and Irish Markets of the week, besides Telegraphic Reports of those held 
e on the day of publication. 


-o ti . = ei s. 
5 The Vete Department is edited bone of the leading Veterinarians 
A e88, CHARLOTTE STREEF, FITZROY SQUARE, LONDON. in the countrys =n ae snvaluable ih ree der an 1 fee as agu de to tha 
w d @rearing of animals, and their treatment when uring under disease, 
DIAMONDS IN MATRIX, Full Reports are given of the Meetings of the Royal Agricultural Socie 
of England, the Royal- Agricultural Sooiety of Ireland, the Highland an: 
R. C, NOCKOLD, Diamond and Oriental Stone Cutter and Dealer,-has | Agricultural Society of Scotland, ghe Scottish Chamber of Agriculture, 


for sale Specimens of the abtve ; alg@Cut Precious Stos in all Colours. and all the principal Agricultu§al Associations throughout Great Britain and 
' ee Frecióus-Stones valued and bought x For Advertisags addressing thmselves to Farmers a better medium does 
” FRITH” STREET. “SOH6.- W : not exist. , ee 
` od xs FRITH Y ET pone. : Price 3d. By post 3}¢. Annual Subscription, payable in advance, 145. 
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r 2 An trTE 3 . _ Offices! High et, Edinburgh; and 145, Queen Victoria Street, 
. METALS and their CHIE DUSTRÍAL | Lnn EC e ibe : 
APPLICATIONS. By C. RLDER WRIGHT, D.Sc. eturer on Š „ Edinb 3 
Chemistry in St. M ov Hospital Medseal Schot.. With ke ra Postoiea Orders payable go Charles Anderson, Jun., Edinburgh. 
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LONDON COLLEGE OF PRACTICAL 


ENGINEERING —Young Gentlemen isstructed in, Mechanical Tech- 
nology, inclyding Experimental Physics. Tg@o Terms suffice to model 
a Machine of moderate construction Principal, S. F. PICHLER, 
x62, Gfeat Portland Street, London, W. 


TO ASTRONOMERS. 


Intending’ Purchasers ot Telescopes should send for ‘ Hints on Silvered 
Glass Reflectrag Telescopese’ by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and * Appendix,” edntaining important Testimomals 
as to their efficiency, &c ,&c. Post free Nine @tamps. 











"G, CALVER, F.R.AS., 
. HILL HOUSE, 
. j oe WIDFORD, 
@ CHELMSFORD. 


QB-—Second-hand Reflectors and Refractors frequently for Sale, 


t LJ LA 
- THE BNTOMOLOGIST’S MONTHLY 
* "; 8% MAGAZINE. 


Pric™S&peyee, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted b G. Barrett, J. W. Douglas, R McLacucan, F.R.S., 
E C. Ryg, F.Z S , E. Saunprgs, F L.S, and H, T. Stainron, F.R.S. 

This Magazine, c enced in 1864, contains statdard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bnitush Isles. 

Subseriptio®~Six Shillings per Volume, post free. The volumes com- 
mence with the June number in cach year. e 

Vols I. to VY (strongly bound ım cloth) may be obtained by purchasers of 
the enpre set to date, at the increased price of 10s. each; the succeeding 
vols. may be had separately or rogether, at 7s each, 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—-COmmunications, &e , should be sent to the Editors at the above 
address. 
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DER NATURFORSCHER. 


_ Wochenblatt zur Verbreitung der Fortschritte in den 
. Fs aturwissenschaften. 
Herausgegeben von Dr. Witnetm SKLAREK, 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
: mence the XVIth volume 


Berlin: DUMMLER, 77, Chariottenstrasse, S W., and all Booksellers. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
tcensing, Legal, and Parliamentary Matters 


Review or THE MALT AND Hep TRADES; AND WINE AND SPIRIT TRADE 
° ECORD. 


The Organ of the Country Brewers 
“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies 1s. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London. E.C. 
~o-~ 














On the ast of every Month, 


« JOURNAL OF BOTANY, » 


Yd BAITH AND FOREIGN. 


e Edited by James Britten, F.L S, Bntish Museum. 
ConTenTs.—Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs.—<Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 32. Subscription for One Year, payable in advance, #25. 


Ipwion: WEST, NEWMAN, & CO. 54, Hattom Garden, fc. 
p THE “HANSA” * > 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany deditated exclusively to Maritime Objects. Essays, 
Critiques, Review, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in e@@ry respect. Every second Sunday one 
Number in gto at least; frequent supplements and drawings. Subscript. 
at any time ; preceding numbers pt the yeamfurmshed subsequently. Price 
‘ras. for twelve months. ave heenicate 4d. a line widely spread by this 
paper; considerable abatement for %, 6, f2 moths’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hagiburg, Alterwall, 28. Edited by 
W.v Frresen, M.R., Hamburg, Alexagider Street. 8. . 
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“The MORPHOLOGY of the SKULL. By 


W. K. PARKER, F.R S., Hunterian Prafessor, Royal College of 
Surgeons, and G. T. BETLANY, B.Sc., Lecturer n Boraoy in Guy’s 


Hospital Medical School. Illustrated. Crown 8vq@ tos. 
MACMILLAN & CO”, London. . e * 
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NOTICE OF REMOVAL. - 
JAMES HOW & CO. 


e 
SCIENTIFIC INSTRUMENT MAKERS. 
. 738, FARRINGDON STREET, LONDON 


(Lars or 5, Bripz ST, AND 2, Foster Lang). 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 


Rock Sections and other Objects for the Microscope. 


c. TISLEY & Co 
OPTICIANS. = 
BROMPTON ROAD, SW. 


{Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Obferving the Colour-Figures of Liquid Films under the 
bg action of Sonorous Vibrations, 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S, C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supphed for 
Experimental Purposes. 
Pree Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonovraph. Post Free, ad. 
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Now Ready price 6s., Vol. XVIL, Part H., January, 1883. 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL, 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Contents. 
1. Method for Estimation of Urea in Blood. By J B. Haycraft, M.B. 


Part I. 

2. Homologies of Long Flexor Muscles of Feet of Mammalia By CE 
Dobson, M.B. (Plates IV., V., VI) 

3. Obliterative Endarteritis By R. Saundby, M D. (Plate VIL) 

4. Presence of Tympanum in Genus Raia By G B. Howes. (Piate VIIL) 

5 The Ligamentum Teres. By J B Sutton. (Plate VIII.) 

6. Eibnrious, oe in Left Ventncle, By A M. M‘Aldowie, M.D. 

ate . 

7 Simple Method of Demonstrating Nerves of Epiglottis. By Wm. 

8 

9 


Stirling, M D 
» Trachealis Muscle of Man and Animals. By W Stirling, M.D. 


» Sulphocyanides of Ammonium and Potassium as Histological Reagents. 
By W Stirling, M.D. 
. Ney ee as to Functions of Semicircular Canals. By P, M‘Bride, 


. Some, Points iw Myology of Common Pigeon, By W. A. Haswell, 


a JC» 
Action of Saline Cathartics.’ By M. Ray, M.D. (Plate X.) 
Some Variations in Bones of Human Carpus. By Prof Turner. 
14. Multiple RenaleArteries.# BY A. Macalister, F R S 
15- Division of Scaphoid Bone of Carpus w R. J. Anderson, M.D. 
16, Bint Pees Vertebra® with Foramen at Root of Transverse Process. By 
rof. Turner. 


MACMILLAN & CO., London and Cambridge. 


GREBK and ROMAN COINS. Catalegue 
of the Coldection formed by GEORGE SM, F.S.A, dcot., Edinburgh 


eae ‘MACMILLAN & C., LONDON .° 
1OLLOWAYS PIELS: MEDICINE 


Is a Certain -Cure for all Disorders of te LIVR, STOMACH , 
AND BOWELS. Great» RURIFIER of the BLOOD; a” 


I2, 
13. 











Powerful Invigorefor of the System, in cases of WE. ESS 
AND DEBILITY? and ig unequalled in Female Complaints, 
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TAE OWENS COLLEGE COURSE OF 
ELEMENTARY BIOLOGY, Part I. The Frog. An Introduction 
to Anatomy and Histology, wy Prof. A. MILNES MARSHALL 

M.D., D Sc, M.A, > ® f 
London: SMITH ELDER & Co, Waterloo Place, á 
Manchester: J E. CORNISH. < 
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TRANSIT 

Greenwich Mean Time of Transit of the Sun, and of about Twenty 

Stars, for every day in the year, with other astronomical information 

for popular use. 

8vo, cloth, price 25 6d. pee free. 

By the aid of these ta 
of the world. 


TREATISB ON THE TRANSIT INSTRUMENT, as applied to the 
determination of time, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb, Inst. C E. Demy 8vo, cloth, gs. post free. 


AN Peale TRANSIT INSTRUMERT of the highest quality. 
rice 48. 


* ALFRED J. FROST, 6, Westminster Chambers, London, S.W. 


EDITED BY HENRY WATTS, B.A, F.R.S. 
Editor of the Yournad of the ChemicaPSociety, 


FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY. Twelfth Edition, with Coloured Plate ang 154 Engrav- 
. ings, crown 8vo. 8s. 6a. i 


FOWNES’ CHEMISTRY OF CARBON 
COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crown 8vo. ros, 


London: J. & A. CHURCHILL, rr, New Burlington Street. 








Ready January rsth, Part XX., prica as. 6d. 
BRAIN: 
-A JOURNAL OF- NEUROLOGY. 


EDITED BY 


J. C. BUCKNILL, M.D., F.R.S, J. CRICHTON-BROWNE, M.D., 
LL.D., D, FERRIER, M. nE R Sy and. J. HUGHLINGS-JACKSON, 


f Contents, k 
OriGINAL ARTICLES i— 
Suggestions as to the Aftiology of the so-called System-Diseases of the 
Spinal Cord. By H. Donkin, M.B , F R.C.P 
Deafness in Hysterical Hemianzsthesia. By G. L. Walton, M D. 


On_the Spasmodic Paralyses of Infancy. By James, Ross, M.D 
ee P y: y James, ’ 


The Phenomena of Anria Pectoris, and their Bearing on the Theory of 

wCounter-Irritation, By W. Allen Sturge, M.D. 

Some Statistics of Chorea By Angel Money, M.D. 

Hemiplegie Muscular Atrophy of Peripheral Origin. By David Ferrier, 
M.D., ERS. ` 


Critica. Dicesrs AND NoTicES or Booxs 
Voisin, ‘‘ Leçons Climques sur des Maladies Mentales et sur les Maladies 
Nerveuses.”” By John Charles Bucknill, M.D , F.R.S. 
Legrand du Saulle, “ Les Hystériques ; État Physique et État Mental.” 
By A. Hughes Bennett, M.D. x 
Adrani, ‘La Pellagra nella Provincia dell’ Umbria.” By W. W. 
Ireland, M.D. 
“Crintcat Cases:— 
Notes on a Case of Cerebral Tumour. By A, Hughes Bennett, M.D. 
Left Hemiplegia and Left-sided Deafness from Wound of the Brain. B 
H. Donkin, M.B. 4 
Compound Fracture of Skull and Abscess of* Frontal Lobes. By J. 
M‘Carthy. F.R.CS. œ è 
Hysterical Mania—Atheroma of Left Internal Carotid and Cerebral 
Softening. By W. B. Kesteven, M.D. 
ABSTRACTS OF BRITISH ANDgFoREIGN Joutwars. © k 
Stenger on Affection of Sight in General Paralysis—Zacher on_ some 
Peculiar Forms of General Paralysis-Gan®r >n the Optic Nerve— 
Meyer on Degeneration of the Fillet—Tuczek on Spinal Lesions in 
Ergotism. By W. J. Dodds, M.D., D.Sc. j 
Lemoine and Lannois on Spinal Perimeningitis—Pekelharing on Pseudo- 
Muscular HypertroghY Otto on Sarcoma of the Orbital Surface of 
‘Wain. By W. B, Kest@ven, M.D. d 
Scramanna on Excitation af the Human Brain—Bechtergy on the Func- 
é tional Relation of the Oli Body to the Cerebellum--Monakow on 
t External Acoustic Nutleus and Restiform Body—Lepine on 
rismus of Cerebral Origin—Eisenlohr on C@rcumseribed Anterior 
Poliomyelitis—Vierordt on Atrophic Paralysis of the Upper Extremity, 
e By A. de Watteville, M.A, M.D. 


MACMILLAN &CO., LONDON * 





. « TEXT-BOOKS OF SCIENCE. 
a Not faay, pp. 450, wither83 Woodcuts. Price és. cloth. 
° 
PHYSICAL OPTIGS? BYR. T. GLAZE- 
BROOK, M.A, FRS., Fellow and Lect of Trinity College, 
Demenstrator of Physics at the Cavendish Laborstory, Cambfidge. 
e Lendon: LONGMANS & CO. 
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By LATIMER CLARK, Memb, Inst. C.E. Crown | 


les, accurate time may be obtained m any part i 


INTERNATIONAL SCIENTIFIC” SERIES’ 


FOWR NEW VOLUMES. e` 
Se ee a ® 
Crown 8vo, Cloth, gs. e 


a . 
THE SCIENCE OF POLITICS. By Pro- 
fessor SHELDON AMOS, Author of * The Science cf haw,” &c 

Crown 8vo, with 148 Illustragions, Cloth, ge @ 


MAN BEFORE ‘METALS. By N. Joly, 
Correspondant de l’Institut de France ‘ee 
Crown 8vo, Cloth, price ss. 


e 
DISEASES OF MEMORY: An*Fssay in 
the Positive Psychology. By gH. RIS OT, Author of “ English 
Psychology ” and " Heredity ” A 
“The book is a very little dhe, but its ideas are so condensed, and its 
treatment is so full in a short space, that it is almost impossible to giygmany 
adequate idea of its main areumeng wi@hin the necessarily narrow limits of a 
single review.""—Pall Mall Ghactte -P 


Crown 8vo, Cloth, price ss. @ >» 


THE CONCEPTS AND THEQRJES OF 
MODERN PHYSICS. By J. B. STALLO. ‘ 
“This is a book whjch every physici® and chegnist ought to read. No 
one who reads it, however much he may differ from Many of tle conclusions 
which the author arrives at, can fail to be impressedeby the brilliancy of the 
style and the ingenutty and incisiveness of many of thy arguments,” — 


Academy. 
London: KEGAN PAUL, TRENCH; & CO. 


JOH. AMBR. BARTH, éditeur ° 
LEIPZIG, Johannesgasse 34. 
PERIODICA. T 


Annalen der Physik und Chemie, Jerausgegeben von 
GILBERT (von 1799 bis 1824), von PoccenporrF (von 1825 bis 1876), von 
G. Wrapemann (seit 1877). Jahrlıch 3 Bde oder 12 Hefte. 9°, M 31, 

Beiblatter zu den Annalen der Physik und Chemie, Herausge- 
geben seit 1877 von G. u. E. WizpemMann. Jährlich ra Hefte, 8° M16. ` 

Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal für technische und oconomische Chemie’’) heragsge- 
geben von Erdmann, SchweiggerSeidel, Marchand, Werther; (bis 
1869). Nene Folge (ot 1870) erausegegeben von H. KOLBE und E. v, 





MeYER, Jahrlich 2 Bande m 22 Heften. "89, M 22. 
Vollstandige Verlagsverzeichmsse werden jederzeit, auf Verlangen franco 
zugesandt. e 





SECOND EDITION, 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


e 
e Demy 8vo, 480 PPraIllustrated with 1,600 Woodcuts@ 


Most Complete and Cheapest elise of Apparatus,” 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
a LONDON, W.C. 


, MINERALS AND „PRECIOUS STONES: 


Mr. BRYCE-WRIGHT begs to call attention to Ms exten- 
sive and valuable collection of è A 


. MINERALS AND PRECIOUS STONES, 


e 
from which single specithens caneat all times be selected at 
moderate prices. . 2 

Boxes sent on approval any part of the world, 

Gems and Precious Ston’s can be purchased either mounted 
or unmounted, ~ 


° BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones.’ 
+ 
$ 204, REGENT STREET, LONDON, W, 
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Petromyzon: W. K, Parker, F R S 

LINNEAN SoÇIETY, at B.—ỌOn the Fall of Branchlets in the Aspen: S. G. 
Shattock aoe Pomts wm the Anatomy of Polynoe clava: A. G., 
Beurne —The Internal Hawd Parts of the Fungidæ: Prof. P. M. Duncan. 
— Observations on the Physiology of the Echitoderms* G. J Romanes 

CHEMIGAL Sociery, at 8 —Ona New Method of Estimating the Halogens 
in Volatile Organic Compounds: R, P, Plimpton, PhD, and E, E. 

raves, @ ' 

Rovar Instrrv*1o0n, at 3.—The Spectr8sco e: Prof. Dewar 

LONDON INSTITUTION, at 7—English War Poetry, Pro H Morley. 

Socrary Br TELEGRAPH ENGINEERS, at 8 —~Prestdent’s Inaugural Address: 
Willoughby’ Smith. e a 

™% . #RIDAY, Janvary 19. 

ROYAL INSTITUTION, at gey Lord Lagvregce in India: R. B Smith 


. ` SATURDAY, JANUARY 20. 
Rovar InstTiruTiow at 3.—Lord Lawrence. R. B. Smith. 


SUNDAY, JANUARY 21. 
Socigry? at 4.—How Living Beings Change: Prof 


o MONDAY, JANUARY 224 
Lonpon INSrrrurioN, at s.—The 18th Century: Fred. Harrison. 
ARISTOTELIAN Society, at 7.30.—Kant’s Critic of Pure Reason: H. W. 


e 
f TUESDAY, JANUARY 23 
ROYAL INSTITUTION, at 3 — Primeval Ancêstors of Existing Vegetation: 
Prof. W C, WdAhamson 
Puorobrarnte SOCIETY eat 8. 
King’s Correos Science Sociery, at 8.—Wind Pressure and Measure- 
ment: E. H. Horne. 
WEDNESDAY, JANUARY 24 
Gronoctca:. Society at 8.—On the Fossil Madreporana of the Great 
Oolite of the Counties of Gloucester and Oxford: R. F Tomes, F G S.— 
On Cyathophyilum Fletcheri, Edw and H, sp., from the Wenlock 
Shale: Prof. P, Martin Duncan, F R S.—On Streptelasma Remeri, a 
Zaphrentine Coral from the Wenlock Shale: Prof, P Martin Duncan, 


Sunpay Tel 
Boulger, 


. Socyery OF ARTS, at 8.-~The Suez Canal: General Rundell. 


' THURSDAY, JANUARY 25. 

Rovat SOCIETY, at 4.30. 

ROYAL Instrrution, at 3.-8The Spectroscope: Prof. Dewar _ 

LONDON INSTITUTION, at 7.—Singing, Physically and Physiologically Con- 
sidgred: Dr. Stone, 

SOCIETY or ARTS, at 8.—~Lignification: C F, Cross. 


FRIDAY, JANUARY 26. 
Rovat Ins#trvtioy, at g.- Recent Work on Starfishes : Dr. G. J. Romanes, 
Qvugxerr Microscopicat Crus, at 8—On an Undescribed Sponge of the 
Genus Hyme-aptria: J, G. Waller. 
SATURDAY, JANUARY 27. 
ROYAL INSTITUTION, at 3.—Herry and ohn Lawrence, 1849-1857: R. B. 
mith. 
Puysrcan Socrry, at 3.~-On ‘Liquid Slabs: Dr. F. Guthrie —On the Abso-« 
lute Measurement of Electrical Resistance: Prof. G. Carey Foster —-On 
the Spectra Formed by Curved Diffraction Gratings: W. Baily 





To the United States, the Continent, and all places 
within the Postal Union :— ° 


Yearly oe s oceve a 30 


Half-yearly , 2. a a e‘ we TS 
Quarterly s a ew csse 8 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Line after, 


Ona 





Es a 
One-Eighth Page, or Quarter Column. . . . 018 6 
Quarter Page or Half a Column, . . . 4. . IIS O0 
Half a Page, ora Column... . . . . 2 + 3 3 0 
Whole Page $. 1. 1 1 ee et we ep GO GOD 


Post Office Orders payable to MACMILLAN & CO, 
° 





OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the besi 
of all apphances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALEILA & Co’sS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of ‘Buildings and Shipping in all parts of the world 
with unvarying success ; is the most Trustworthy, most Effective, and also 
the Cheapest ductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. 
R. S. NEWALL & CO, 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL w 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON ‘TYNE, 








HARVEY AND PEAK, 


SCIENPIFIC 


SUCCESSORS TO W. LADD & CO., 
INSTRUMENT MANUFACTURERS, 


° e PEAK STREET, REGENT STREET, LONDON, W. 


NEW PATENT METALLIC SENSITIVE THERMOMETERS, DIAL FORM WITH BOLD SCALE, 
READING SCREEN FOR PROTECTION OF SIGHT AS RECOMMENDED BY DR. BRUDNELL CARTER 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR @ECTURES AND CASS INSTRUCTION IN. 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PYSUMATICS, &c, 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





e 


on 


eat sh "Woss’ aa. 
New Self-charging Induction Electrical Machine.. 
` SOPE AND EXCLUSIVE. AGENTS, . r 
F. BECKER & CO., .- 


84, {MAIDEN LANE, COVENT, GARDEN, LONDON, Wc. . 
ILLUSTRATED AND DESCRIPTIVE PRICE LIS# SENT, POST FREE “ON 
APPLICATION. ° 
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MAN UALS FOR ST UDENTS. | 


A TREATISE ON CHEMISTRY. By Professors ROSCOE and SCHORE eS Vol. I 


and II.—Inorganic CHEMISTRY. Vol I,-NoNn-MzTALLic ELEMENTS, 21s." Vol. II. —Merals, 2 Parts. a8s. each. 


Vol. IIT.—Orcanic CHEMISTRY. Part I. 2xs. „Part II. in the Press. 


, 


GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. J. BELL.» Revised, 


with Preface, by Prof. E. RAY LANKESTER. 


Illustrated, 8vo. 21s. 


A TEXT -BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
Prof, ERNST ZIEGLER. Translated and Eite ay DONALD MACALISTER, M.A., M.B., M.R.C.P. Ti a Svo. 
Part I, GENERAL PATHOLOGICAL ANATOMY, 


TEXT-EOOK OF PHYSIOLOGY. By. Nie Foster, M.D., FR.S. Illustrated.” 8vo. 21s 


A TREATISE ON EMBRYOLOGY. By F. M. BALFOUR, F.R.S. 5 ‘illustrated. 


Vol. I. 18s, Vol. IT. 215. 


A AEAT POOR OF PHYSIOLOGICAL CHEMISTRY. By, Prof. ARTHUR GAM®EE, 
[ Vol. Lwin the glare 


PHYSIOGRAPHY : 


S. Illustrated. 8vo. 18s, 

ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, eM:D., 
and J. N. LANGLEY, B.A. Fifth Edition, Crown 8vo, 

A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D., F.R.S.” mst? 


THE STUDEN > FLORA, OF THE BRITISH ISLANDS. B Sir J D. HOOKER, 


Vol. I. 


S.L, F.R.S, Globe 8vo, Tos. 6d. 
an Introduction to the Study of Nature. 


With Illustrations. New and Cheaper Edition, Crown 8vo. 


ELEMENTARY BIOLOGY. By Prof. HUxLEY, F.R.S. atei by H. N. MARTIN, M.B, 


D.Sc. 


Crown 8vo, 


THE PRINCIPLES OF SCIENCE. A Treatise on iegie and Scientific Method. 


6s. 


STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 
GUIDE TO THE STUDY OF POLITICAL ECONOMY, From the Italidn of Dr. Luici 


COSSA. With a Preface by W, STANLEY JEVONS, F.R.S. Crown 8vo. 


6s. 


65, 


12s, 


By 


2 Vels. 8vo. 


R.S., 


28s. 


By Prof. Huxiwey, F.R.S. 


4s, 6d. 


By W. 


STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVons, LL.D., F.R.S. Crown 8vo. 6s. 
MANUAL OF POLITICAL ECONOMY. "By Right Hon. H. FAWCETT, M. P., F.R.S. Cr. 8vo. 12 


ANTHROPOLOGY: 


an Introduction to the Study of Man and Civilisation. 


TYLOR, D.C.L., F.R.S. With Numerous Illustrations. Crown 8vo. 7s. 6d. 
MARINE SURVEYING: an Elementary Treatise on. By Rev, J. L. ROBINSON. Crown 8vo. 7s. Od. 
A MANUAL OF ANCIENT GEOGRAPHY. 


Crown 8vo. 5 


ELEMENTARY SCIENCE.’ 


AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 35. 6d. 


ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s, 6d. — Questions, Is. 6d. 


From the Genaan of Dr. 


BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 


CHEMISTRY. By Prof. Roscoz, F.R.S. With Illustrations, 45. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 


CHEMISTRY. Owens Conese Junior Course of Practical Chemistry. By Fu JONES. 


by Prof. ROSCOE. 2s. 


QUESTIONS ON CHEMISTRY. By FRANCIS JONES, 


18mo, 


35. 


By E. B. 


H. KIEPERT. 


Preface 


ELECTRICITY AND MAGNETISM. By Prof. Sttvanus P, THompsoy, B.A., D.Sc. 4s, 6d 
ARITHMETIC .GF ELECTRIC LIGHTING. By R. E. Day, M.A. “Pott 8vo. 2S.. 


LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 
PHYSIOLOGY. * By Prof. Huxtey, F.R.S. With Illustrations. 


3s. 6d 


4s. 6d, —Questions, 1s. 6d. 


POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAwcETT. With Questions. gg. 6d. 


PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 


450 6@-—Questions, 25. 


NATURAL PŘILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part L— 


PROPERTIES OF SOLID AND FLUID Booties, 3s. 6¢. Part IL—SoOÙND, LIGHT, AND Hear. as, 6da 


PHYSICAL GEOGRAPHY. ,By A. GEIKIE, F.R.S. 
, CLASS-BOOK OF GEOGRAPHY. By C. B. “CLARKE, M.A., F.G.S., E.R.S. With Maps. 
By Dr. W. H. STONE. With Tituustrattons. 


°” SOUND: an Elementary Treatise on. 
By JOHN PERRY. With Ilu\trations. . 


an’Elementary Treatise on. 


STEAM: 


3s, 6d. 
<45. 6d, 


Ilustrated, 4s.®6g.— Questions; Is. 6d. 


3s 


THE “EGON OMICS OF INDUSTRY. By A. MARSHALL, °M.A. and Mary P. MARSHALL. 2s. 6d. 


AwsSHORT GEOGRAPHY OF THE BRITISH ISLANDS. o e By JOHN RICHARD GREEN and 
ALICE STOPFORD GREEN. Wh Maps. 3° 6d. | 
MACMILLAN AMD.CO., LONDON ° 
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Messrs. MACMILLAN & Co.’s PRIMERS. ` 


UPWARDS QF TWO MILLIONS OF THESE PRIMERS HA VE BEEN SOLD. o 


© SCIENCE 


PRIMERS. . 


UNDER THE JOINT EDITORSHIP OF 


"w 
. e 


PROFESSORS “HUXLEY, ROSCOE, AND BALFOUR STEWART. 


vin 18mo, cloth, with Illustrations, price rs. each. 


_{NTRODUCTORY PRIMER. By Professor Huxtzy, F.R.S. 


CHEMISTRY. e By H. E. Roscox, 


. F.R.S., Proftgsor of Chemistry, the "Victoria University, 
` the Owens College, Manchester. With Questions. 


‘PHYSICS. By Barrour Stewart, 
FrR.S.,.Professoy of Natural Philosophy, the Victoria Uni- 
verity, the Owens College, Manchester. With Questions, 


GEOLO GY, By ARCHIBALD 


F.R.S., Professor of Geology, Edinburgh. 


PHYSICAL GEOGRAPHY. B 
® eARCHIBALD GEIKIE, F.R.S. With Questions. 


GEIKIE, 


PHYSIOLOGY. By MicuazL FOSTER 
M.D., F.R.S., 


ASTRONOMY. By J. N. LOCKYER, 
F.R.S. 


BOTANY. By Sm J. D. HOOKER 
KCS.1, C.B., F.R.S. 


LOGIC. By W. Stanzey Jevons, LL. D., 
M.A., F.R.S. 


POLITICAL ECONOMY. . By W. 
STANLEY JEVONS, M.A., LL.D, F.R.S. 


*,* Others in preparation. 


HISTORY AND LITERATURE PRIMERS. 


EDITED BY 
JOHN RICHARD GREEN, M.A., LL.D., 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE.” - 


In 18mo, cloth, price 1s. each. 


HOMER. By the Right Hon. W. E. 
GLADSTONE, M.P. 

ENGLISH GRAMMAR. By the Rev. 
R. MORRIS, LL.D 

EXERCISES og MORRIS’S PRIMER 
of ENGLISH GRAMMAR. By J. WETHERELL, M.A. 

ROME. By the Rev. M. CREIGHTON, 
M.A. With Maps. 

GREECE. By C. A. Fyrre, M.A. With 
Maps. 

ENGLISH LITERATURE. By Srop- 
FORD BROOKE, M.A. 

EUROPE. By E?A. FREEMAN, D. Cig 
LL.D., M.A. With Yaps.  « 

GREEK ANTIQUITIES. By J. P. 
MAHAFFY, M.A. IilustrajAd, 


ROMAN ANTIQUITIES. a Prof. 





CLASSICAL. GEOGRAPHY. By H. 
F. TOZER, M.A. 
GEOGRAPHY. 


D.C.L., F.R.G.S. With Maps. 


CHILDREN’S TREASURY of LYRI- 
CAL Aegon By F. T. PALGRAVE, In Two 
Parts, each, IS. 


SHAKSPERE. 


PHILOLOGY. By J. Pers, M.A. 

GREEK LITERATURE. By Prof. 
JEBB, „MA, LL.D 

ENGLISH GRAMMAR EXERCISES. 
By R. MORRIS, LL.D., and H. C. BOWEN, M.A.e œ 

ENGLISH COMPOSITION. By Prof 
NICHOL 

FRANCE., By Ceanora ee oY @NGE. 


By Grorce GROVE, 


By Prot. DowDEN, 


"A, S. WILKINS, Ilustrated.. a With Maps. * £ : 
` S *,* Others in preparation o e et 
° MACMILLAN & cO, BEDFÔRD STREET, STRAND, W.C. p 
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Messrs, MACMILLAN | & 00. 8. NEW "BOOKS. 


A TEXT- BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By ERNST ZIEGLER, Professor, of Pathological Anatomy in the University of Tubingen. Translated and 
Edited by DONALD -MACALISTER, M.A, M.B., M.R.C.P., Fellow. and Medical Lecturér of St. John’s College, 
Cambridge. ‘With Illustrations. $vo. Part I. “GENERAL PATHOLOGICAL ANATOMY. Price 12s. ôd. a 


ORIGINES CELTICAE (a Fragment), and other Contributions to the 


History of Britain. “° By EDWIN GUEST; LL.D, D.C.L, FRS., late Mastere af Gonville and Caiug College, 
Cambridge. With Maps and Steel Plate. 2 vols: Svo. y [Jut ready. 


HOMER.—THE ILIAD. Translated into English Prose, by 2 ANDMEW | 


` LANG, M.A., WALTER LEAF, M.A., and ERNEST MYERS, M.A. Crown 8vo. 128, 
MACMILLAN’S CLASSICAL LIBRARY, NEW VOLUME. 


BABRIUS. With Introductory Dissertations, Critigal Nott Com- 


mentary, and Lexicon. By W. G, RUTHERFORD, M.A., Balliol Coll€ge, Oxford, Assistant Master i St. Pauls’ 
School. 8vo, $ [Fust ready, 


DOMESTIC BOTANY : an "Exposition of the Structure and Classifica- 
tion of Plants and of their Uses for Food, Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, A.L.S., 
Ex-Curator of the Royal Botanic Gardens, Kew. New Issue. 8vo, r12s..6¢, Fust Madly, 

A NEW NOVEL by an AMERICAN WRITER, price Four Shillings and TEA 


MR. ISAACS: a Tale of Modern India. By F. MARION CRAWFORD. 
Crown 8vo. 4s. 6d. (Uniform with ‘‘ Democracy. ”) 
“ ‘Mr. Isaacs’ is the best novel that has ever laid its scene in our Indian dominions.’ ’—Daily News. 
“ A story of remarkable freshness and ‘promise, displaying exceptional gifts of imagination.” —— Zhe Academy, 


DANTE GABRIEL ROSSETTI: a Record and a Study. By Wiitam’ 


SHARP, With an Illustration after DANTE GABRIEL ROSSETTI. Crown 8vo. Ios, 6d, 


“Mr. Sharp has brought to his allotted labour the truest enthusiasm and a perseverance which nothing can daunt; he has 
produced what may be regardéd as, for all practical purposes, a complete account of the life-work of Rossetti in art and literature, 

The volume will always remain as good an introduction and primer to the art and poetry of Rossetti as need be desired.” 
Edinburgh Daily Courant. 


LECTURES ON ART AND THE FORMATION OF TASTE. By 
LUCY CRANE, With Ilustrations.drawn by. THomas.and WALTER CRANE. Crown 8vo. 6s. 


æ ‘Plain and uninitiated folks are sme to learn a great deal from this excellent volume. , . . Miss Crane is a very good counsellor 
as to the domestically and socially important departments of art, house decoration, and dress. We can recommend her remarks under 


these heads.”-—Spectator, ; 
MRS. W. K. CLIFFORD’S NEW STORY BOOK. 


ANYHOW STORIES—MORAL AND OTHERWISE. By Mrs. W. 
7 K, CLIFFORD. With Illustrations by DOROTHY Tennant. Crown 8vo. 3s. 6d, 


“They are unique among tales intended for children, alike for their quaintness of humour, their gentle pathos, and the subtlety 
with which lessons ‘moral and otherwise’ are conveyed to children, and perhaps to their seniors as well. They are so varied in 
character that different classes of readers cannot fail to find delights specially suited to them.” Zhe aes 


. MACMILLAN’S CLASSICAL SERTES, 


HOMER'S QÐYSSEY.—THE TRIUMPH OF ODYSSEUS. Books 


XXL—XXIV. aa with i and Notes, by S. G. HAMILTON, M.A. Fellow of Hertford College, Oxford. 
Feap. 8vo, Just ready, 


HORACE. _THE ODES. Book IV. 4nd Carmen Seculare. Edited by 


T. E. PAGE, M. Au formerly Fellow of St. John’s College, Cambridge, ae Maser at Charterhouse. Fcap 8vo. 








[fustwready. 
EURIPIDES MEDEA. Edited by A. W. VERRALL, MA. Fellow and 
e Lecturer of Trinity College, Cambridge, Fcap, 8vo. [Zut ready, 


MACMILLAN'’S FOREIGN SCHOOL CLASSICS, Edited by G. Er Faswhcyr. 18mo. 
‘GOETHE.—GÖTZ VON BERLICHINGEN. maven by H. A. BULL, 


Ma Ay Assisfant Master in Wellington College. [n a few days, 


.SCHLAER —MAID OF. ORLEANS 8. Bdited by JOSEPH GOSTWICK. 


a 
x E [In a few days, 


MACMILLAN AND COS. BEDRORD STREET, LONDON, W.C, 
OOOO OO gt 
Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 








Pp MACMILLAN AND Co., at the Office, 29 "and 30, Bedford Street, Covent Garden.-THurspay, January 18, abs 
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be gee eĉ WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
he % ° A “To the solid ground 
ý Of Nature trusts the mind which builds for aye?’ —WORDSWORTH 
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MADAGASCAR. THE NEW 
The Rev. WM. DEANS COWAN, FRG S., has arranged to retum | OELF-REGISTERING ANEROID BAROMETER. 
to Madagascar, and is angious to DISPOSE of his COLLECTIONS from 
that island. Arachnida, Myriapoda, Hemiptera, Lepidoptera, Hymeno- SS aE = SEEEN 
ptera, and Coleoptera Aves (skins, skeletons, and eggs), Mammals (skins if Jot a =F = 
and skeletons) These are offered very cheap. + z j| 
Mr. Cowan will be happy to communicate with specialists as to their i 
desiderata. i 
° WOODVILLE, ESKBANK, N.B. 
INSTRUCTION.IN MATHEMATICS, 
STUDENTS wishing for Assistance in 
Mathematics can be attended at ‘their own homes by a Cambridge 
Graduate, M.A., F.R.S., on reasonable terms, Address O. P., 16, 
Swakeley Terrace, Shepherd’s Bush, W. z. 
WANTED, IMMEDIATELY, A RESI- Eves 
dear Assistant or ee etl A geel Mathi (nd, Stage) This instrument has neither a spring nor chain, The motive 
nce. , bu e i € V r : a 
Dagrees.—Apply H. H , a5, Friar Street, Reading. poyer of the Barometer is obtained from seven vacuum 
. - 
NON-MAGNETISABLE WATCHES, It will register automatically with ink-on a diagram, by 
means of an eight-day clock motion contained in the drum, o 
WATCHES which cannot be f MAGNETISED,’? constructed at ` z ; 
the recommendation of W, Croorgs, Esq., F.R.S , and as exhibited at the the fluctuations of the Barometer fra week, An illustrated 
Electrical Exhibition, Paris. description sent post free. - 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Obsgrvatory, Greenwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B.—Watches cap be converted to this plan. 





; 
DLAP PIN | & WWEBB’s 
—— h, CHESTS 






PLATE 
" CUTLERY’ 


COMPLETELY 
FITTED, 


eAll Sizes in Stock, 


= KK SPECIAL 
: ee | DETAILED,LIST 
eS FREE. 
. ENT: 4 ‘ oe $. 
OXFORD STREET, WEST END; AND ° 
MANSION -HOUSE BUILDINGS, CITY, 
° «LONDON. 


ANUFACTQRY—The Royal Platt and Cutlery Works, SHEFFIELD ad 
bs . 


‘ e° . *” 


PRICE £7 10s. 


JOEIN BROWNING, , 
63, STRAND, LONDON, W.C. A 


NEGRETTI 















wo E « , AND 
TAa ZAMBRA’S 
CHRISTMAS 
AND 


NEW YEAR'S PRESENTS, 
USEFUL AMD*ORNAMENTAR 
FIVE GUINEAS & UPWARDS. 


BAROMETERS, °° ° 
OPERA AND RACE .« ° 
‘GLASSES, &c.. 


A L Uustrated Priced tstspostid Free, 
t 


s NEGRETTI &*ZAMBRA, , « 
R SCIENTIFIC INSTRUMENT MAKERS TO 
HER Mayfsry THE QUEEN, » . 

: HOLBORN VIADUCT, 
45, CORNHILL, & 123, REGENT STREET, LONDON, ° . 
PHOTOGRAPHERS—CRYSTAL PALAGE, SYDENHEM es 
s . e ry * 
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MICROSCOPIC OBJECTS 


icroscopy. . 


e Catalogues post free and gratis on application. 


: NEW EDITION, 1880, NOW READY, 


EDMUND WHEELER, 48y, Tollington Road, Holloway, London, N. 





MINERALS AND PRECIOUS STONES, 


Mr, BRYCE-WRIGHT begs to call attention to his exten- 


sive and* valuable collection of 


MINERALS AND PREOIOUS STONES, 


from which singlé specimens can at all times be selected at 


moderate prices, 1 
Boxes sent on approval to any part of the world, 


Gems and Precious Stones can be purghased either mounted 


or unmounted. 


BRYCE-WRIGHT, , >. 


Mineralogist and Expert in Gems and Prectous Stones. 


204, REGENT STREET, LONDON, W. 





GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS~—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 


for Microscope free on application of 
JAMES R, GREGORY, 
Extensive Geological Stores, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. . 


‘ DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and hought 


- 1, FRITH STREET. SOHO. W ; 
we MINERALOGY AND LITHOLOGY. | 
ka “ . —_ . 


Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX 


TENSIVE SERIES OF FOREIGN ROCKS. 
List on Application. 


Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpize° Cases and Apparatus. 
Catalogues fige, 


e 
P SAMUEL HEWSON, - 


277, STRAND, LONDON, 


Opposite Norfolk Street, 
è - * Gn the xst of every Month. . 
7 - JOURNAL OF -BOTANY, 
ar a BRITISH AND FOREIGN. 
* Edited by Jamus Brirren, F.L.8., Bntish Museum. 


Conrenrs.--Original icles leading Botayists.-Extracts, and 
Notices of Books ad enics re in Journals-—Botanical News.— 


Progeedings of Societies. 


Prite 18, 34. Subscription forGne Year, payable in advance, Jas. 
‘= London WEST, NEWMAN, & CO.. 54, “Hatton Garden, E.C» 
ETALS and theif CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc. Lecturer on 
Chemistry in St. Mary’s Hospital M@ical School. With [!ustrations® 


. MACMILLAN & CO., LONDON. 
° ° . e 
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‘| LIVING SPECIMENS FOR THE MICROSCOPE, 


Of superlative perfection, illuggrating Histology and every branch of 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57, NEWHALL STRBET, BIRMINGHAM. 2 


T. B. has last week sent to his subscribers examples of the interesting 
Motile Larva (or Trochospheres) of the Marine Polyzoa, Alcyonidium gela- 
tinosum, with drawing and description. He has also sent out Pedicellina 
cernua, Vesiculania spinosa, Bowerbanki# imbricata, dinmothea fibulifera, 
Caprella hnearis, Lophopus crystallinus, Sfephanoceros Eichornii, Vinegar 
Eels, Trout Ova, and Fr¥, &c. 

_ Weekly Announcements will be made in this place of Organigms T. B. 
is supplying. ° 


Specimen Tube, One ShiJling, post-free. 


Twenty-six Tubes in course of Six Months for Subscriptiog. of Ar 13. 
or Tugive Tubes for 10s. ba. be ° 


Portfolio of Drawings, Eight Parts, 1s. each. OP 


+- 

NORTH BRITISH AGRICULTU RIST’ 
is the only Agricultural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Fgrmers, Fagn-bagisi and others 
interested ın the management of landed property Min ghout Scotland 
and the Northern Counties of Engigad. s 


ry 
-_ The AGRICULTURIST has also a very considtrable cir€ulation on the 
Continent of Europe, America, Australia, and theColonies, a 

The AGRICULTURIST is published every Wednegday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the w@ek, besides Telegraphic Reports of those held 
on the day of publication. ' 

The Veterinary Department is edited by one of the leading Vegerinarians 
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the entire set to date, at thegincreased price of ros, each; the succeeding 
vols. may be had separately or together, at 7s each, 


London: JOHN VAN VOORST, 1,Paternostes Row.» 


N.B.--Communications, &c., should be sent to the Editors at the above 
address, a 
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CONDUCTED BY ° 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 


7 Contents, 
i. Method f for Talaan of Urea in Blood. By J. B. Haycraft, M. B. 
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(Plate IX.) 
7 Simpie. Method of Demonstrating Nerves $f Epiglottis, By Wm. 
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9. Sulphocyanides of Ammonium and Potassium as Histological Reagents. 
By W. Stirling, M.D. 
10."New Theory as to Functions of Semicircular Canals. By P. M‘Bride, 


The Volumes com- 
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Ir. Some È Points in Myology of Common Pigeon. By W. A, Haswell, 


xa, Action of Saline Cathartics. By M. Hay, MD. (Plate x). s 
13. Some Variations in Bones of Human Carpus. By Prof. Turner. 
14. Myltiple Renal Arteries. By A. Macdéister, F R.S, 
xs. Division of Scaphoid Bone of Carpus. By R. J. Anderson, M.D. 
x6, First Dorsal Vertebra, with Foramen at Root of Transverse Process, “By 
Prof. Turner. e oè 
MACMILLAN & CO., London and Cambridge. 


The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R.S., Hunterian Eroles, Royal College of 
@Surgeons, and G. T. BE TTANY, B.Sc., Lecturer on Botany io in Guy’s 
Hospital Medical School. Illustrated. "Crown Bvo. 10s. ©. 


MACMILLAN & CO., London. 
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4s. 6d, 


i _ UNITS: AND ‘PHYSICAL CONSTANTS. 


"e BY J. D. EVERETT, M.A, D.C. Li F.R.S. ÈRE, i 
. . * Professor of Natural Philosophy iŭ in Queen's College, Belfast. - 


This is "he Collection of Tilustrations of the C.G.8. units ‘referred t6.by Sir William Thomson in Section A of 


the British Association as having. popularised these units all over the world. 


~ - - 
i "Jt poust form an essential component of tHe libraries $f all physical laboratpries? and the investigator in physical science will 
find it one of his most usefulecompanions, “The arrangement is good, the work ig conscientiously done, and a great mass of useful 
information has been collected fromevery diferse sources.” Academy. , 
. z MACMILLAN AND CO., LONDON. 2 . 
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ACCIDENTS !—64, CORNHILL. 
NO MAŅ®JIS SAFE FROM ACCIDENTS 
WISE MEN INSURE AGAINST THEIR CQST! 
Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS” ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, msusing against Accidents of all kinds Subscribed Capital, 
$1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed t@ Insurers aftr Five Yeary 
£1,840,000% 
: HAS BEEN PAID AS COMPENSATION. 
Apply to’thg Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTRL BUILDINGS, CHARING CROSS, 
. „or $r’rae 
HEAD OFFICE—64, CORNHILL, LONDON. 
“~~ d WILLIAM J. VIAN, Secretary. 


e 
a menona s~ 


eZSTAB, 





1852. 


PR OW ISED BY HER MAJESTY THE QUEEN. 
First Prize Medals Pgussels ang Maladeiping Ingernational Exhibitions, 
. 1876. K 


~ Selver Melal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
*  * ELECTRIC ENGINEERS, 


WANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sorg Invenroxs or THE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Continuous Lengths without "Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

® the, City of London Schools, hemes Embanknent, City Guilds Technical 
ollege, &c 


COPPER ROPE CONDUCTORS from One SHILLING per foot, 


ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
~ “TUBES, &c. 


i 
LEADENHALL HOUSE, 


ror, Leadenhall Street, London, E.C. 
(La e 44,Essex Street, Strand, W.C ) 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
* Writing Becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Omer: aed Railway Companies throughout 
rejand. e 
It writes afinost instantly Full Black. | Flows easily from the Pen. 
Does mot corrode Steel Pas Blotting-paper may be applied at the 
Is cleanly to use, and not liable Blot | moment of writing, 

Can be obtained in London, through Messrs, BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Nzwagry & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

Stationers. ‘' 
BEWLEY & DRAPER (Limited), Dublin. e 








(OE 
ELECTRICAL AND SCIENTIFIC APPA- i 


RAGUS.—New Edition of our complete and cemprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Mustrated. gz pages, p&st free, Four Stamps. Special Terms to 
Sciente Teachers and Schools#-H. and E. J. DALE, Manufacturing 
Electricians, 26, Ludgate Hill, and 4, Little Britain, London, E.C. © 


-. MICRO-PE,TROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granule, 
Lava, Liparite, Napoleomite, Nephelenite, Obsidian, @erthite, Puikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., rs 6d and zs. each Sections of, Sedimentary 
pos showing Foraminifera, Sponge Structure, Corals, Shelis, Xanthidia, 

c. . 


THOMAS D. RUSSELL,’ * 
° 48, ESSEX STREET, STRAND, W.C. 











NOTICE OF REMOVAL. 
e JAMES HOW &'CO,, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LQNDON 


(LATE or 5, BRIDE St, AND 2, Foster Lanz). 


HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


g, © TISLEY & o, 
Of TICIAN Sy: 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
$ action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., m Cardboard Box, tos. 6a, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
3. C, TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes, 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with x,600 Woodcuts, 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, inclu@ing RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, *MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c, 


FRY S. GOLD MEDAL, 


PARIS EXHIBITION, 
In Packets and Tins. Pure 
C oC O À Cocoa only, with the super- 
ë @ — fluous oil extracted. 
“ If properly prepared, there is no nicer er 
or more lesom preparation of EX R AC 
cocoa.” Food, Water, and Air, I | 
edited by Dr, Hasgall, on 
J. S. FRY & SONS, Bristol and London, ° 
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ADEA AGA: A CERTAIN 
HOLLOWAYS: REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES. Ife 


effectually rubbed on the Nook and Chest, it cums SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is gnequalled, 
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Messrs. MACMILLAN & 008 ‘NEW. BOOKS. 
SIR JAMES F. STEPHEN'S NEW BOOKS. j 


A HISTORY OF THE CRIMINAL LAW QF ENGLAND. By 


Sir JAMES F. STEPHEN, K.C.S.1., &. 3 Vols. 8vo. [Zn a few anys 


A. DIGEST OF THE LAW OF CRIMINAL: PROCEDURE IN 
INDICTABLE OFFENCES. By Sr [AMES F, STEPHEN, K.C.S.L, “Judge ©% the High Court of, Justice, 
Queén’s Bench Division, and HERBERT STEPHEN, LL.B. 8vo. $ S [Inet PES. 

bd ow 


A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND, PATHO- 


GENESIS. By ERNST ZIEGLER, Professor of Pathological Anatomy in the University of Tubingen. Translated aid 
Edited by DONALD MACALISTER, M.A., M.B., M. R.C. P., Fellow and Medical Lecture? oÊ St. Yobn ollege, 
Cambridge. With Illustrations. 8vo® Part [GENERAL PATHOLOGICAL ANATOMY, pace 125, 6d. 


ORIGINES CELTICAE (a Fragment), and: other Contributions ‘to the 


History of Britain. By EDWIN GUEST, LL.D., D.C.L, F.R.S., late Master of Gonville and C&ius College, 
Cambridge, With Maps and Steel Plate. 2 vols, $vo. [Just ready, 


HOMER.—THE ILIAD. Translated into English Prose? by ANDREN 


LANG, M.A., WALTER LEAF, M.A., and ERNEST MYERS, M.A. Crown 8vo. 125. 6d. 
MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME. 


BABRIUS. With Introductory Dissertations, Critical Ni otes, Com- 


mentary, and Lexicon. By W, G. RUTHERFORD, M.A., Baliol College, Oxford, Assistant Master in St., Pauls’ 
School. 8yo. 12s, 6d. 


DOMESTIC BOTANY : an Exposition of the Structure and Classifica- 


tion of Plants and of their Uses for Food, Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, A.L.S 
Ex-Curator of the Royal Botanic Gardens, Kew. New Issue. 8vo. 125. 6d, 


OBJECT TEACHING. A Lecture delivered at the Pupil-Teacher 


Centre, William Street Board School, Hammersmith By J. H. GLADSTONE, Ph.D., F.R.S., Member of the London 
School Board. With an Appendix. Crown 8vo. Threepence. 


“ It isa short but interesting and instructive publication, and our younger | teachers will do well to read it carefully and 
theroughly. There is much in these few pages which they can learn and profit by.” -Zhe Schoo! Guardian. 





SECOND EDITION, REVISED. 


POPULAR ASTRONOMY. By Simon NeEwcoms, LL.D., ERS, 


Professor in the U.S, Naval Observatory, With 112 Engravings and Maps of the Stars. Second Edition, Revised. 
8yo. 185, 3 , 7 


THE ENGLISH CITIZEN, A Series of Short Books on his Rights and Responsibilities. New Volume’ 


THE STATE IN RELATION TO FRADE, By T° H. FARRER. 


Crown 8vo. 3s. 6d. A ee 


A NEW NOVEL by an AMERICAN WRITER, price Four Shillings and Sixpence. . 
MR. ISAACS: a Take of Modern India. By F. MARION CRAWFORD. 
Crown 8vo. 45. 6d. (Uriform ygth ‘‘ Democracy.”) 


e 
‘© <Mr. Isaacs’ is the best novel that has ever laid its scene in our Indian dominions. ”— Daily News- = =- oy ., 
“A story of remarkable freshness and promise, displaying exceptional ggfts of imaginatjon.. — Zhe Academy. 


DANTE GABRIEL ROSSETTI: a Record and a Study, By WILLIAM 


` SHARP, Wıth'an Illustration after Dante GABRIEL RossErt1. Crown 8vo. tos, 6d. 


e x é Mr. Sharp has brought to his allottedslabour the truest entlgisiasm and a perseverance whith nothing can i diui he has 
produced what may be regarded as, for all practical purposes, a complete.account of the lifegwork ef Rossetti in art and literature. 


a . . The volume will always remain as good an introduction and primer to the art and pogtry o! of Rösseth as need be desired.” =~ 
Edinburgh Daily Courant, s 


MACMILLAN’S CLASSICAL SERIES. 


. HOM ER's: ODYSSEY»—-THE ‘TRIUMPH OF ODYSSEUS. Books 


e XXL—XXIV. Edite, Wich Introduction and Notts, by S. G. HAMILTONS M.A., Fellow of Hertford College, Oxford. 





Feap. Svo. 3s. Gd. a > [Just ready, 
: e e- 7 > Fe è 
s e MACMILLAN AND CO, BEDFORD STREET, LONDQN, W.C., . 








Printe by R. Otavy, Sons, AND TAYLOR, at 7 and 8, Bread “Streat Hill, Queen Victona Street, in the City of London, ang published by 
e .e? Macsuyian AnD"Co., at the Office, 29 and 30, Bedforde Street, Covent Ganden —THURSDAY, January 25, 1883 . 
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7 a a) “To the solid ground 
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«© HIGHEST AWARDS at all EXHIBITIONS: THE NEW, 
CHATWOOD’S i 
120, Cannow Street, ' LONDON 11, Cross Street, MANCHESTER. SELF- REGISTERING ANEROID: BAROMETER, 
OIN V LNCIBLE 
$ 
T This RET, has ‘neither acspring~ nor chain. The motive 
{Ss power of the” Barometer ‘is obtained from seven vacuum 
pomara chambers. 
N Tt will register automatically with ink on a diagram, by 
-e means of an eight-day clock; motion contained in the drum, 
z the fluctuations of the Barometer for a, week, An illustrated 
| deseription Sent’ post free. 
SAFES. PRICE &7 10s - =. 
a Bond Street, LEEDS. Works—BOLTON JOHN BR Ow NIN G, 
° The chisos as well as-the-Best-Safes-and-Locks in the World 63, STRAND, LONDON; W.C. 
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MICROSCOPES. ` | LIVING SPECIMENS FOR THE MICROSCOPE. 


Unequalled by any other Maker at the same Price.- Intending Purchasers 
skould apply go the Manufacturer, 


EDMUND WHEELER, ® 
48N, Tollington Road, Holloway, N., London. 


ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 


AGRICULTURAL EDUCATION. 

The Examination of Candidates for the Society’s Senier Prizes and 
Csrtificates will take place in the week commencing TUESDAY, May 8, 
1883. 

Copies of the Regulations and of the Form of Entry (which is required to 


be sent in by April x, 1883) may be had on application to 
H. M. JENKINS, Secretary, 


— ie 


EGYPTIAN WAR FUND. National Sub- 


scription for the Relief of the Families of those killed or who have died 
from Disease, and also of those Soldiers, Sailors, Marines, &c., who 
. have served in Egypt, and have been Disabled by Wounds or Sickness. 


PATRONS, bd 


Her Most Gracious MAJESTY the QUEEN. 
H.R.H. the PRINCESS of WALES . 





12, Hanover Square, London, W 





‘ H R.H. the DUCHESS of CONNAUGHT. 


K.G., &e 
H.S.H. the DUKE of TECK, G.C.B, 
The principles of Application of the Egyptian War Fund are:—rst. To 


afford immediate assistance to the families of the killed on a scale which- 


though, perhaps, temporarily small, may yet prevent a great deal of suffer- 
ing. 2d To afford such permanent assistance to the families of the killed, 
or todisabled men, by either direct aid to the sufferers, or nts of meney 


to cognate institutions, as may seem best. All branches of the service are” 


eligible, the sole condition being service in the Egyptian Expeditionary 


Force 

_, SUBSCRIPTIONS are earnestly requested. Remittances can-be sent 
to Lany Jane TAYLOR, 16, Eaton-place, S.W.; or to Cox and Co., 
Craig's-court, S.W. 

Applications for assistance to be made to the Hon, Secretary, Egyptian 

ra Fund, New-buildings, Little Park-street, Queen Anne’s-gate, 
ondon, S.W. ` 


ROYAL INDIAN ENGINEERING COL- 
~- LEGE, COOPER'S HILL, STAINES. 


The Secretary of State for India will appoint a Professor of Mathematical 
and Experimental Physics in September, 1883. Salary, £450, with Eachelor 
Quarters (including Coals and Cahdles) in the College. 

A statement of the duties may be obtained from the Secretary at the Col- 
lege, to whom also applications for the Appointment, accompanied by 
Testimonials, may be made before the close ot the current mcnth. 

JULAND DANVERS, Secretary, 
Public Works Department. 


‘MADAGASCAR. 


The Rev. WM. DEANS COWAN, F.R G S., has arranged to return 
to Madagascar, and is anxious to DISPOSE of his COLLECTIONS from 
that island. Arachnida, Myriapoda, Hemiptera, Lepidoptera, Hymeno- 
ptera, and Coleoptera. Aves (skins, skeletons, and eggs), Mammals (skins 
and skeletons) These are offered very cheap. 

Mr. Cowan will be happy to communicate gith, specialists as to their 


desiderata. 
WOODVPLLE, ESKBANK, N.B 





Cooper’s Hill, oth January, 1883. 











INSTRUCTION IN MATHEMATICS, 
STUDENTS wishing fog Assistance in 


Mathematics can be attended at their own homes by a Cambridge 
Graduate, M.A., F.R.S., on reasonable terms. Address O. P., 16, 
Swakeley Terrace, Shepherd’s Bush, W 

"e 


WANTED, “IMMEDIATELY, A RESI- 


dent Assistant in a small Modern School Engl. Math. (2nd Stage) 
o Science. Small Salary, bet time and assistance to work for London 
e °D2grees.—Apply H. HL, 25. Friar Street, Reading. 








BOTAN Y.—Wanted, a Small but Regular 


Supply of SPECIMENS, Fresl#and Dried, to illustrate School Lessons 
in Elementary Botany —Apply Hzap Master, St. Olave’s Grammar 
Schgpl, Southwark, S.E. e. S 

m 


POST Tf TEACHE R or LECTURER on 
© CHEMISTRY or ASSISTANT to a Professor WANTED bya Ph D., 
o experienced in ‘Teaching, Research, as conducting Chemical 


Teboretory. Excellent Testimonials, KRAFT, 44, Stamford Ro: 
Victoria Road, London, W. ‘ ee e 
° 7 








THOMAS BOLTOR, NATURALISTS’ and MICROSCOPISTS’ 
‘STUDIO, 57, NEWHALL STREET, BIRMINGHAM. z 


T. B. has last week sent to his subseribers Vinegar Eels, Anguiflula aceti, j 
with extract from M. Davaine's researches thereon. He has also sent out 
various Marine Polyzoa, and Crustacea, Trout Ova, &c. 


Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. . . e 


Specimen Tube, One Shilling, post-free, 


Twenty-six Tubes in course of Siz Months for Subscriptiomof £1 x8. 
or Twelug Tubes for 10s. 6a. e ° 


Portfolio of Drawipag, Eight Parts, rs. each. R 
TO SCIENTIFIC SOCIETIES,’ &c# An, 


Experienced Reporter, who has fpr several years given his att n to 
Chemistry, Agriculture Ggplogy, Botarfy, Electricity, and General 
Physics, is prepared to tke Verbatim Notes, or furnish Condensed 
Reports, of Scientific Lectures, Inquires, cr Disgussion$ in bondon and 
the Provinces. Terms moderate Address J. HAMBON, Beds Times 
and Independent Office, Bedford. . e —_ 


MINERALS AND PRECIOUS STONES, 


Mr, BRYCE-WRIGHT begs to call attentiog to his exten- 
sive and valuable collegtion of 


MINERALS AND PRECIOUS STONES, 


from which single 
moderate prices. 
Boxes sent on approval to any part of the world, 
Gems and Precious Stones can be purchased either mounted 


or unmounted. 
BRYCE-WRIGHT, 


Mineralogist and Expert in Gems and Precious Stones, » 
204, REGENT STREET, LONDON, W. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces: 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS-*SPECIAL 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
-Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


MINERALOGY. AND LITHOLOGY. | 
> ss 





specimens can at all times be selected at 





MraHENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO “CALL THE 
ATTENTION OF TEACHERS AND SQIENTISTS TO HIS EX 
TENSIVE SERIES OF FOREIGN ROCKS. 

List on Application. k 
Hammers, Chisels, and Hammer Straps, 


e° PRIVATE LESSONS AND EVENING CLASSES, 
° Blowpige Cases and Apparatuy e@. 
e e Catalogues free, 
SAMUEL HENSON, 2 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


MICRO-PETROLOGY. 


A large series of Rock Sectiens, compristhg Anamesite, Aplite, Basalt, 
Diabase, -Diorite, Dolerite, Elvans, Gabbro, Gir iss, Granite, Granulite, 
dava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Horphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trach te, &e., rs, Gd. and 2s.-each. Sections of Sedimentary 
Rocks, showing ‘oramunifera, Sponge Structure, Corals, Shells, Xanthidiæ, 

+s © 


® 





&c. 
we THOMAS D. RUSSELL, . 
Py 48 ESSER STREET, STRAND, W.C. 
e © 
: e: i . . r 


Cc. 
_@ 
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. MATHEMATICAL AND PHYSICAL PAPERS. 
. -By SIR W. THOMSON, LL.D., D.C.L.; F.R.S., 


4 
i y e 


. . Professor of Natural Philosophy in the University of Glasgow, 
A g 








* COLLECTED FROM DIFFERENT SCIENTIFIC PERIODICALS FROM MAY, 1841, TO THE PRESENT TIME. 
E . Vol. I, Demy 8vo. cloth, 18s. [Vol II, Zn the Press. 


‘i š i ' 

e Wherever exact science has found a follower Sir William Thomson’s name is known as a leader and a master. ° For a space 

o fdtty years eagh of his successiv@ contributions to knowledge in the domain ot experimental and mathematical physics has been 
rec@nised as marking a stagesin the progress of the subject. But, unhappily for the mere learner, he is no writer of text-books, 
His eager festility overflows into &e‘hearest available journal. . . . The papers in this volume deal largely with the subject of the 
dynamics of heal, They begin with two or three articles which were in part written at the age of seventeen, before the author had 
comrggnced residence as an undergraduate in Cambridge. .. . No student of mechanical engineering, who aims at the higher 
levels OPhis ptofession? can afford to bê ignorant of the principles and methods set forth in these great memoirs, . . . The article 
on the absolute measurement of electric and galvanic quantities (1851) has borne r&b and abundant fruit. Twenty years after its 
date the International Coutrence of Electficians at Paris, assisted by the author himself, elaborated and promulgated a series of 
rules and units which are but the detailed outcome of the principles laid down in these papers.”— Zhe Times. 
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JOH. AMBR. BARTH, éditeur THE QUARTERLY REVIEW, No. 309,' 
- LEIPZIG, Johannesgasse 34 . : Is Published THIS DAY. 
PERIODICA. Conranrs 
Annalen der P&ysik und Chemie. Herausgegeben von ARCHBISHOP TAIT AND THE PRIMACY. 
GILBERT (von 1799 bis 1824), von PoccenporrF (von 1825 bis 1876), von PROGRESS AND POVERTY. 
G Wrepemann (seit 1877). Jahrhch 3 Bde. oder r2 Hefte. 8° AZ 31. Ill ~CARDINAL MAZARIN. 
Beiblatter zu den Annalen der Phy&k und Chemie. Herausge- IV.—PAWN BROKING. 
geben seit 1877 von G u E. WIEDEMANN. Jahrlich r2 Hefte, 8° M 16 Vee ALISON. 
* Jornal für praktische Chemie (von 1828 bis 1834 unter dem a C 
Titel: “ Journal far technische und Sconomische Chemie”) herausge- T AMERICAN NOVEL an NECESSARY ? 
geben yap Erdmann, Schweigger-Seidel, Marchand, Werther; (bis IX.-THE TRUE POSITION OF PARTIES. 
1869). Neue Folge (seét 1870) herausegegeben von H. Korse und E. y. s . ia 
MEYER, Jahrhch 2 Bände ın 22 Heften. 8°. M 22. JOHN MURRAY, Albemarle Street, 
Vollgandige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco | mem a 
zugesandt, i THE SCIENTIFIC ROLL. - 
À, TẸXT-BOOKS OF SCIENCE. Part I. Now Ready, boud in Cloth, Gilt Lettered, price 6s. 


ʻ Now r » Pp. i i 7 A , > 
ow ready, pp. 450, with 183 Wood uts Price 6s, cloth, It contains a full general- Bibliography of Climate arranged chronologi- 
PHYSICAL OPTICS. By R. T. GLAZE- | cally, a systematised digest of many papers and books dealing with climate 
BROOK, M.A, P R.S., Fellow and Lecturer of Trinity College, | ggocrally, Essays on Diurnal, Periodicity, and on the connection of Solar 
enn’ as A s enomena with Terrestri eather, and a Subject Index, 
Demonstrator of Physics at the Cavendish Laboratory, Cambridge. Parr II is im course of publication Three numbers (7, 8, and 9) have 
London: LONGMANS & CO. been issued, price rs each, It mainly deals with Aqueous Vapour in its 

relations to Climate There are also Full Reports of the Meetings of the 
Conference of Delegates of Scientific Societies, a Paper by Dr. Baker, 


WORKS BY SHADWORTH H. HODGSON. on “The Systematic Study of Causes of Sickness and Deaths,” an 




















% numerous Scientific Queries. 
5 THE NEW METAPHYSIC. No. ro (price rs. 6d.) will be ready tn the middle of February. 
“a. TIME AND SẸACE : a Metaphysical Essay. 8vo. 16s. JAMES H, FENNELL, 7, Red Lion Court, Fleet Street, London, E.C. 
2. THR THEORY OF PRACTICE: an Ethical Enquiry. 2 vols. 
yea oe o TRANSIT TABLES FOR 1883, giving the 
« 8 g 
e 3 THE PHILOSOPHY OF REFLECTION. 2 vols., 8vo, zrs. Qrecniich Mean Time rn Transit of he Sun, and of about Twenty 
. i fi z Stars, for every day in the year, with other astronomical information 
hegho are uniform, a Cloths ) for popular uses By LATIMER CLARK, Memb. Inst C.E. Crown 
. : 8vo, cloth, price 2s. 6d. post free. ee ae. 
OUTCAST ESSAYS AND VERSE TRANSLATIONS. In crown ate te aid OF thebe:tablea; accurate time mày be obtained'in any part 
8vo., half-bound, gilt top, 8s. 6d. OF. tne Wor e 4 5 Q 
TREATISE ONTHE TRANSIT INSSRUMENT, as applied to the 
London : LONGMANS & CO. s ° determination of ting, for the use of Country Gentlemen. By LATI- 
5 aai MER CLARK, Memb. Inst. C.E. Demy 8vo, cloth, 5s. post free. 
. AN IMPROVED TRANSIT INSTRUMENT of the highest quality. 


"On the ist of every Month, price Sixpence. Price £8 
° ® . $ 
THE ENTOMOLOGIST: ALFRED J. FROST, 6, Westminster Ghambers, London, SW- 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
© Edited by JouyT. CARRINGTON, 





EDITED BY HENRY WATTS, B.A., F.R.S, 





° With the Assistance of ° . Editor ef the Fournal of the Chemical Society, ry a 
Frepericx Bonn, F.Z S. HN A, Powgr, M.D, K 
Epwarp A. Firca, ELS è 1 t Jenner Wem, F.L.S. FOWNES’ PHYSICAL and INORGANIC 
oo. F. Bucana Mune, M.D. CHEMISTRY. Twelfth Edition, with Coloured Plate and 154 Engrav- 
Contains Articles by well-known Entomologists on all Branshes of the ings, crown So. 8s. 6d, s * A 
prices i zn Trisects injurious or Beneheial to ann or ae un Notesyon Also ~ ‘ 
abits, Life-Histories; occurrence of Rarities, &c. ; e ale Monthly a ’ 
Lists of Duplicates and Desiderata i | FOWNES’ CHEMISTRY OF CARBON, 
Numerous Woopcvr ILLUSTRATIONS, to the printing of which especial COMPOUNDS; or, ORGANIC*SCHEMISTRY. Mth Edition 
attention is given. and occasional LirnocRarHen and Cubso-LirHo- rith Engravihgs, crown 8vo s e 
GRAPHED PLATES, e a . 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court l Logdon: J. & A. CHURCHILL, 11, New Burlington Street. 
se. . 
. ~ - bad e 
. 
. 
e e á . 3 z © 
e 
noO ° s Eo 2 ʻe 2°’ ..? 
. “ ee e., >œ 
e 
. ~’ 9 a . os . s e . .’ 





à °° NATURE 


[/ ed. 1, 1883 





9 oe 


J. & A. CHURCHILL, . Publishers. 





No. LXXXIX., with 12 Plates, January, psice ros, ° 
THE QUARTERLY JOURNAL 
OF 


MICROSCOPICAL SCIENCE. 


; Edited by - : 
E. RAY LANKESTER, M.A. F.R.S., F.L.S., 
Fellow of Exeter College, Oxford, and Jodrell Professor of 
Zoolegy in University College, London. 


With the co-operation of 
W. T. THISELTON DYER, M.A., C.M.G., F.R.S., FLLS., 
Assistant-Director of the Royal Gardens, Kew ; 


E. KLEIN, M.D., F.R.S., 
Joint-Lecturer on General Anatomy and Physiology dn the 
Medical School of St, Bartholomew's Hospital, London; 
AND . 


ADAM SEDGWICK, M.A., . 
Fellow and Assistant-Lecturer of Trinity College, Cambridge. 


MEMOIRS :— # 

On the Relation of Pathogenic to Sonig Bacteria as illustrated by Anthrax 
Cultivations By E. Klein, M.D. R.S , Joint-Lecturer on General 
Anatomy and Physiology in the Medical School of St. Bartholomew’s 
Hospital, London. 

The Tongue of Perameles nasuta, with some Suggestions as to the Orig’n 
of Taste Bulbs. By Edward B. Poultcn, M A. 

Plant Cells and Living Matter. By Louis Elsberg, M D,, of New York. 

‘The Life History of the Liver-fluke (Fasciola epatica), By A, P, Themas, 
M.A. F.L S., Balliol College, Professor of Natural Sciencein University 
College, Auckland, New Zealand. 

Note on the Early Development of Lacerta muralis By W. F R. 
Weldon, B.A, Scholar of St. John’s College, Cambridge, Assistant 
Demonstrator in the Morphological Laboratory of the ae 

On a Crustacean Larva. at one time supposed to be the Larva of Limulus 
z as late R. V. Willemoes-Suhm, Ph.D., Naturalist on board H M.S. 

allenper. 4 

On Plasmolysis and its bearing upon the Relaticns between Cell-wall and 
Protoplasm By F. O. Bower, M.A , Lecturer on Botany at the Normal 
School of Science, South Kensingtcn, 

On Haplobranchus, a New Genus of Capitobranchiate Annelids. By 
Alfred Gibbs Bourne, B.Sc. Lend, Unversity, Scholar in_ Zoology, 
Assistant in the Zot logical Lab. ratory of University Colle e, I ondon, 

The Minute Structure of the Lateral and the Central Eyes o Scorpio and 
of Limulus. By E Ray Lankester, M.A, F.R.S., Jodrell Professor-of 


e Zoology, and A. G. Bourne, B Se 


Second Edition, enlarged, with 17 Engravings, feap. 8vo, 3s. 6d. 
MICROSCOPICAL SECTION-CUTTING: 


a Practical Guide to the Preparation and Mounting of 
Sections fer the Microscope, special prominence being 
given to the cubject of Animal Sections, By DR. SYL- 
VESTER MARSH. 





Sixth Edition, illustrated by 26 Plates and 502 Wood Engravings, 
crown 8vo, 16s, 


THE MICROSCOPE 


AND ITS 


REWELATIONSs 


By WILLIAM B. CARPENTER, C.B8 M.D., LL.D., F.R.S., 
F.G.S., F.L.S., Corresponding Member of the Institute of 
France, and of ghe American Philosophical Society, 

eo * ©. L4 ry 
. ie Svo, 1500 pp-, 125. . 
SME MEDICAL DIRECTORY FOR 1883, 


giving the Names, Addresses, Qualifications, Appointments, 
Scientific Distinctions, Publi-hed Works, &c , of Medical 
Practitioners and Dental Licentiates-throughout the World, 
eposcessing Bfitish Qualifications ; with much General and 





Statistical Iitfgrmation rel@ting to Medical Education and 
MeditetePractice. $ ° 
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Ninth Edition, fcap, 8vo, 7s. 6d. 


-| HARDWICH’S PHOTOGRAPHIC CHE- 


MISTRY, THEORETICAL and PRACTICAL, By J TRAILL 
TAYLOR, Editor of the*PZotographiceTimes anf American Photo- 
grapher ; late Editor @f the British Journal of Photography. Me 


ooo ¢ 
Fourth Editien, with 1283 Wcod Engravings crown 8wo,"153. 


e ; 
A MANUAL OF BOTANY ; Including the 
Structure, Functicns, ClassiffM@ions, Properties, and Uses of Plants. 
By ROBERT BENTLEY, F.LS, Profesgor of Botany King’s 

e 


College, and to the Pharnficentical Society. 
$ ee 


e 

Fourth Editia fon 83 Engravings, 8vo, #6s 
HANDBOOK OF VOLUMETRIC ANA- 
LYSIS; or, the Quantitative Estimatiog cf Chemgjcal Sgjssmnces by 
Measure, applied to Liquids, Solids, and Gases. Adapted to the re- 
quirements of Pure Chemical Research, Patholcgical :Chemiciry, 
Pharmacy, Metaflurgy, Manufactufing Chenmgtry, Photography, .&c., 
and for the Valuation of Substances used in Commerc®, Agriculture, 

and the Arts. By FRANCIS SUTTON, F.C.S, F.LC. g 

- © 


Third Edition, wih 48 Engravings, Post 8vo, 7s. 6d. 


PRACTICAL AND AN Grey Scenes 


CHEMISTRY, Specially adapted for Schools and Colleges, and for 
Beginners. By FRANK CLOWES, D.Sc., Professor o 
in University College, Nottingham. -~ e 


Chemistry 


nat Second Editicn, Enlarged, 8vo, 2s 6d 
PRACTICAL CHEMISTRY: ANALYTI- 
CAL TABLES and EXERCISES for STUDENTS By J. CAMP- 
BELL BROWN, D.Sc., Professcr of Chemistry in University College, 
Liverpool 7 
; ° 


Fifth Edision, with Engravings, 8vo, 7s. 61 


VALENTIN’S QUALITATIVE CHEMI- 
CAL ANALYSIS. Reviced and Corrected by W. R. HODGKINSON, 
Ph D, Demonstrator of Practical Chemistry ın the Scienge @chools, 
South Kensington, =- 





. 
Twelfth Edition, with Engravings, ®?Crown 8yo, 


FOWNES’ CHEMISTRY. Edited by 
HENRY WATTS, F.R.S. 


Vol, J.—Physical and Inorganic Chemistry. 8§ 6d., g 
Vol. II. Chemistry of Carbon-Cempounds, or Organic Chemistry, ros. 


With Engravings, Two Vols, 8vo, 42 2s. 


COOLEY’S CYCLOPÆDIA of PRACTI- 


CAL RECEIPTS and Collateral Information in the Arts, Manufac- 
tures, Professicns, and Trades ; designed as a Comprehensive Supple- 
ment to the Pharmacopoeia and General Bcok of Referee for the 
Manufacturer, Tradesman, Amateur, and Heads of Familits. Revise% 
and partly rewritten by Prof. RICHARD V. TUSON, F I C., F C.S., 
assisted by several Scientific Centribufbrs. 

o 


rs e 
With Engravings, crown 8v, 6s. 6d. . 


THE BREWER, DISTILLER, AND 


WINE MANUFACTURER: giving full Directions for the Manu- 
facture of Beers, Spirits, Wines, Liqueurs, &c, &c., being the First 
‘olume of Churchill's {'echnological Handbocks, edited by JOHN 

ARDNER, F.I C F C.S. $ . - . 
ONTENTS. #Alcohol and Alcoholometry—Brewing and Beer—Cider— 
Liqueure—Spirituous Liquors, ther Distillaticn and eStills—@Vene. and 

e Wine-making ee % 
e Ge 
With Illustrations, crown 8vo, 7s 6d. 


ON THE PRINCIPAL*SOUTHERN AND 
SWISS HEALTH RESORI®. their Chmate and Modical Aspect. 
By WILI ITAM MARCET, M.D., FR.CP,F.RS. 








eE 

With E®grayiges, fcap. Wo, 3s. 6d. è A 
MANUAL OF NURSING, MEDICAL 
AND SURGICAL. By C. J. CULLINGWORI H, M.D., M.R.CP, 
Physician to St. Mary’s Hospital, Manchester. 
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OF SOCIETIES. ~ 


LONDON + 

e THURSDAY. FRBRUAR® 1. 

Rovar Socizry; at 4.30.—On the Electncal Resistance of Carton Con- 
tacts: S. @idwell.—On the Affinitiegof Thylacoleo: Prof. Owen, 
—On a Theory of Magnettm, based upon new Experimental Researches. 
Preliminary Note: Prof. D. E Hughes, F R.S. ' 
LINNEAN SOCIETY, at 8.—Life-history ofan Epiphyllous Lichen: H, Marshall 
Ward —Patrirg of Spiders and Organs of Male Abdcminal Regions: F. 
Maule Campbell. 

CREMICAL Sociewy, at 8.— pallot for the Blection of Fellows.--Some Deri- 
vanes of Fhiorene: W, R. E Hodgkinson, @h.D,, and F E Matthews, 


™- 
‘ BIARY 


. 


ROYAL InstTrrurion, at 3—The Spectrescope: Prof. Dewar. 
LONDON INsgrrurion, at 7 —The Anthem: Dr Sparrow Simpson. 


i . FRIDAY, FEBRUARY 2 
ROYAL INSTITUTION, at 9.—The Size@feAtoms: Prof Sir Wm. Thomson 
GEOLOGISKE’ Association, at 7 30.—Annual Meeting. 

e 


Ps e SATURDAY, Febuary 3 
ROYAP INSTITUTION, at 3.-zLord Lawrence: R B. Smith. 


. SUNDAY, Fena fY 4. 
Suxpay Lecture Sgemry, at 4.—The Apemen: Dr. E B Aveling. 
"æ MONDAY, FEBRUARY,5. 
Tonpon JxsrrroTion, at 5.—The Physiology of the Brain: Aubrey 
usband, 
Society oF ARTS, at, &—Solid Aka Liquid Mlumir@ting Agents. Leopold 
ield, . 
Roya Inxsrrryrion, af 5.~—General Mcnthly Meeting. 
SOCIETY or Cugmica. INDUSTRY, at 8. 


TUESDAY, FEBRUARY 6. 

ZOOLOGICAL SOCIETY, at 8.30,—-On Additions to the Menagerie in pma, 
—On a New, Species of the Genus Otidiphaps: Messrs. Salvin and 
Godman. —Fifither Note@on Tragelaphus gratus; Mr, Sclater —Supple- 
mentary Notes on the Avifauna of the Argentine Republic: E. W. White, 

Royvar INstpruTion, at 3.—Primeval Ancestors of Existing Vegetation : 
Prof. W. Cl Willamson 

WEDNESDAY, FEBRUARY 7. 

GgorocicaL Socwry, at 8.—, n the Metamorph.c and Overlying Rocks in 
arts of Ross and and Inverness-shire: Henry Hicks, M D, , with Petro- 
logical Notes by Prof. T. G. Bonney, F R.S,—On the Lower Carboniferous 

Rocks in the Forest of Dean, as represente§ in Typical Sections at Dry- 
brook: E. Wethered.—On the relation of the so-called ‘* Northampten 


`o Sand” of North Oxon to the Clypeous Grit: E. A. Walford. 


ENTƏMOLOGICAL SOCIETY, at 7. 
Socrary or Arts, at 8.—-The Modern Lathe: J H Evans. 


° THURSDAY, FEBRUARY 8. 
Rova Society, at 4.30 
MATHEMATICAL SoctuTy, at 8,—The Sylvester-Kempe Quadruplane: H. 
‘urves obtained by an Extension of Maclaurin’s Method of con- 

structing Conics: 8 ‘Roberts, F R S—A Method for reducing a certain 
Differen sal Expression to the Standard Fcrm: J. Gniffuhs.—The Use of 
certain Difitrent al Orrators in the Theory of Equations, J. Hammond, 

SOCIETY OF LBLEGRAPH ENGINEERS, at 8.—On the Magnetic Storm of 
November 17, 1882: james Graves. Communicated by H Weaver -On 
a Magnetic Storm in India: E. O. Walker.—Qn Earth Currents tn India: 
E. O Walker —Earth Currents (Third Paper), Sun-spots, and Electric 
Storms: Alex J. S. Adams. 

ROYAL INSTITUTION, at 3 —The Spectroscope: Prof, Dewar 

LONDON INSTITUTION, at 7.—Madern Classical Architecture: Prof. R. 


Kerr. 
FRIDAY, FEBRUARY 9. 
Rovat INSTITUTION, at 9.~ Emersion : M. D. Conway. 


SATURDAY, FEBRUARY 10. 








` LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all apphagces for the protection of dery description of building from the 

- m %.  _ destructive effects of lightning. 


‘NWEWALL & Co’s 
PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. ‘ 

It is srmple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY ~GATESHEAD-ON-TYNE, 


BLECTRIC LIGHTING. 


Crown 8vo, price xs, 


ELECTRIO LIGHT 
POPULARLY EXPLAINED. 


BY 
A. BROMLEY HOLMES. 


WITH THIRTY-TWO ILLUSTRATIONS, 


This Work is, first of all, a Popular Handbook, giving the general reader 
who has httle or no previous knowledge of electrical saence, an explanation 
in plain language of the means used for producing the electric hght. 

But it is also intended as a Practical Guide, to afford those who think of 
adopting this mode of illumination sufficient information to enable them to 
form an opinion as to the most suitable method for their purpose. 


London: BEMROSE & SONS, 23, Old Bailey; and Derby. 


TO ASTRONOMERS. 


Intending Purchasers ot Telescopes should send for “ Hints on Silveféd 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and ** Bpondis, containing important ‘Testimomals 
as to their efficiency, &c.,&c. Post free Nine Stamps. 


G. CALVER, F.R.A.S,, 
HILL HOUSE, 











Roya Instrrurion, at 3 —Lord Lawrence: R. B Smith. WIDFORD. 
Puysica®@ Sociary, at %-—Annual'General Meeting —-On the Graphic CHEL iS 
e Represerfaticn of the Baty and Efficiency of Electric Motors: Prof. MSFORD, 
Silvanus Thompson. i N.B.—Second-hand Reflectors and Refractors frequently for Sale. 
- . 7 v 4 
. + NEW ATHENAZUM CLUB. 


@F or @raduates of Universities and Members of Scientific and Learned So@ietits. (Established 1878), 
is EXTENSION OF PREMISES. 


The success which has attended the formatien of the New Atheneum Club, requiring the Extension of the Club Premises, those adjoining in Pall 


Mall East, lately occupied by the Eton and Harrow Club, will be opened for the use of the Membes, 
Fifty Members will now ke admitted at an admissicn tee of £3 39. D 


Hundred and 
Country Members, £2 28. 
Suffolk Street, Pall Mall, S.W. 


$e bmg 


Se. 


in addition to the present premises Two 


Annual Subscription (covering 188%):—Town Members, £4 4s. ; 


Gentlemen desirous of becoming members should apply for the requisite fqgms to the SECRETARY, New Athenæum Club, 
. e TOSS’ l 
New Self-charging Induction Electrical 


«SOLE AND EXCLUSIVE AGENTS, 
BECKER € CO. - 





34, MAIDEN LANE,* COVENT GARDEN, LONDON?” GC 


ILLUSTRATED AND DESCRIPTIVE PRICE LIST SENP POST 
e. APPLICATION. °¢ : 


FREE, oN 


` Machine. 
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HARVEY AND PEA p > , 
SUCCESSORS TO W. LADD & CO.,, ° ; ‘ 
SCIENTIFIC INSFTRUMENT MANUFACTURERS, 

. BEAK STREET, REGENT STREET, LONDON, W : 


° THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. ‘ 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURBS AND CLASS INSTRUCTION IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, . 





NOTICE OF REMOVAL. 
JAMES HOW & CO.,, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST., AND 2, Fosfer Lang). 


HOW'S STUDENT’S MICROSCOPE. HOW’SMICROSCOPE LAMP 
e 
Rock Sections and other Objects for the Microscope. 


j ESTAB. RSE ; 


PATRONISED BY HER MAJESTY THE QUEEN. 
First Prize Medals Brussels and V eianelant International Exhibitions, 
1876. 





Silver Medal Crystal Palace Electrical Exhibition, 


SANDERSON & COMPANY, 
~ ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sort Inventors oF TuE SOLID COPPER. TAPE LIGHTNING CON: 

DUCTOR in Continuous Lengths without ginta as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, hames Embankment, Cıty Guilds Technical 
ollege, &c, 


COPPER ROPE CONDUCTORS from Onz SHILLING per foot. 


ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &c, 





LEADENHALL HOUSE, 


ror, Leadenhall Street, London, E.C. 
(La e 44,Essex Street, Strand, W.C) 


NORTH BRITISH AGRICULTURIST 


is the only Agricultura} Jeurnal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-bailifis, and others 
interested m the management of landed property throughout Scotland 
and the Northern Countjgs of England. s e 


The AGRICULTURIST has also a very cgpsiderable circulation on the 
Continent of Europe, America, Australia, and the Colonies. P 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Trish Markets of thagveek, besides Telegraphic Reports of those held 
on tee day of publication e = 7 7 
The Veterinary Dep nt is edited by one of the leading Veterinarians 
in the country, und is invaluable to the breeder and feedemas a guide to the 
„Paring of animals, and their treptment when labouring under disease, _ 
a Full Reports are given of the Meetings of the Reyal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
sad ailthe principal Agricultural Associations throughout Great Britain and 
relan e . «. 
For Advertisers advlressing themselves to Farmers a better medium does 


not txists e 
Price 3d, ,B postele Annual Subscription, ayable in advance, 14% 
Offer ba Hieh 





treet, Edinburgh; end 14%, Queen Victoria Street, 


London, EC s- ú Š 
Post-@ffice Orders payable to Charles Anderson, Jun., Edinburgh. 
* 
ESTABLISHED 1843.0 ° A 
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SECON D*EDITION, 
GRIFFIN¢S Ye 


CHEMICAL’ HANDICRAFT. 


PRICE 4s. 7d. POST FREES Y 


A GATALOGOE OF CHEMICA: APPARATUS :- 


ILLUSTRATED, CLASSIFIED, DES@RIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 


Most Complete and Cheapest List of Apgaratus 


JOHN J, GRIFFIN ann SONS, 22, GARRICK STREET 
LONDON, W.C, My 


c. TISLEY & 6 
"  offffIiclANS, 
BROMPTON ROAD, SW 


(Close to South Kensington Museum.) @ 


THE PHONEIDOSCOPE ` 


An Instrument for Observing the Colour-Figures of Liquid Fits Ünder the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecuf&r Motion of a 
Telephone Plate 

The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, ros. 6d. 
MANUFACTURED AND SOLD WHOLESAL# AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical ana Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, ad. 


ELECTRICAL AND SCIENTIFIC APPA- 
RATUS.—New Edition of our complete and comprehensive Descripti¥s 
G@atalogue of Electric Appliances, énstruments, and Materials, fully 
Illustrated. y2 pages, post free, Four Stamps. Special Terms-to 
Science Teachers and Schools, —H and E. J. DALE, Mangifacturing 
Electricians, 26, Ludgate Hill, and 4 Litfle Britain, London, E.C. 
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ww wee 4 MEDICINE 
FC, oe Le Rae + pi ry ein a 
for all Disorders of the LIVER, StoMACH 
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i Is a Certain Cure enl 
AND BOWELS., A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequ&iled in Fgmale Complaints, 
a N EEE TST EAEE 





THE “HANSA” 


Published since 1864 in Hamburg, 3$ the only independent professional 
paper in Germany dedica&d exclusively {8 Maritime Objecss. Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
elopment of Maritime Affairs in every respect. Every second Sunday one 
Number in æo at least; frequent supplements and drawings. Subscnption 
atany time; preceding numbers of the year furnished subsequently. Price 
ras. for twelve months. Advertisements 4d a line widely spread by this 
onsiderablep abatement for 3, 6, 12 months’ insertion. Business 
Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Fregose, M R., Hamburg, Alexander Street. 8. 
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` Messrs, ‘MACMILLAN & COS NEW BOOKS. ``; 





A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By fRNST ZIEGLER, Professor of Pathological Anatomy in the University of Tubingen. Translated and 
Edited by DONALD MACABISTER, M.A., M.B., M.R.C.P., Fellow and Medical Lecturer of St. John’s College, 
» Cambridge, With Illustrations. 8vo. Part I.—GENERAL PATHOLOGICAL ANATOMY. Price 12s. 62, ? 


ORIGINES ,CELTICAE (a Fragment), and other Contributions to the 
Hisgory of Britain. By EDWIN GUEST, LL.D., D.C.L., F.R.S., late Master of Gonville and Caius College, 
-a ee Cambridge’ With Maps and Steel Plate. 2 vols. 8vo. [Just ready. 


TOMER.—THE NIAD. Translated into English Prose, by ANDREW 


‘LANG, MA., WALTER LEAF, M.A. and ERNEST MYERS, M.A. Crown 8vo, 12s. 6d. 
mwa o . - ` 
7 ‘MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME. 


7 ° . . . . 
BABRIUS. With Introductory Dissertations, Critical Notes, Com- 
mentery, and Lexicon, By W. G. RUTHERFORD, M.A., Ballfol (College, Oxford,’ Assistant Master in St. Pauls’ 
School. 8vo. 125, 6d. ‘7 . 


DOMESTIG BOTANY : an Exposition of the Structure and Classifica- 
t tiop of Plants and of their Uses for Food, Clothing, Medicine, and Marufacturing Turraes. By JOHN SM11H, A.L.S., 
Å Ex-Curator of the Royal Botanic Gardens, Kew. New Issue, vos 125. ôd. 


OBJECT: TEACHING. A Lecture delivered at the Pupil-Teacher 
Centre, William Street BoardẹSchool, Hammersmith. By J. H. GLADSTONE, Ph.D., F.R.S., Member of the London 
School Board. With an Appendix. Crown 8vo, Threepence. Se 
* ‘Tt isa short but interesting and instructive publication, and our younger teachers will do well to read it carefully and 
thorcughly., There is much in these few pages which they can learn and profit by ’— The School Guardian, 
ry e 


= 


SECOND EDITION, REVISED. 


POPULAR ASTRONOMY. By Simon Newcome, LL.D., F.R.S; 


Professor m éhe U.S, Naval Observatory. With 112 Engravings and Maps of the Stars. Second Edition, Revised. 
8vo. 185, 


THE ENGLISH CITIZEN.-~A Series of Short Books on his Rights and Responsibilities. New Volume. 


THE STATE IN RELATION TO TRADE. By T. H. Farrer. 


Crown 8vo. 35. 6d. 
A NEW NOVEL by an AMERICAN WRITER, price Four Shillings and Sixpence. 


MR. ISAACS: a Tale of Modern India. By F. Marton CRAWFORD. 
° Cfown 8vo, hs. 6d, (Uniform with ‘ Democracy.”) : 


‘£ (Mr, Isaacs’ is theabest novel that has ever laid is scene in our Indian dominions,” —Daily News, 
‘t A etory of remarkable freshness and promise, displaying exceptional gifts of imagination.”— The Academy, 


DANTE GABRIEL ROSSETTI: a Record and’a Study» . By WILLIAM 


SHARP, With an Illustration after DANTE GABRIEL ROSSETTI. Crown 8vo, 10s. 6d. 


æ. 

‘Mr, Sharp has brought to his allotted labour the truest enthusiasm and a pêrseverance which nothing can daunt; he has 
produced what may be regarded as, for all practical_purpoS@, a complete account of the Bfe-work of Rossetti in art and literature. 
. « -o The volyme will always remain as good an® introduction and primer to the art and poetry of Rossetti as need be desired, ”— 
Edinburgh Daily Courant. ee . è 


»* e ao Cn bf e 

A SYNTHETIC FRENCH GRAMMAR’FOR SCHOOLS By ŒE. 
FASNACHT, Editor of Macmillan’s Series of Foreign Classics ; Authar of Macmillan’s Progressive French and German 
Course, &e. Crown Svo, 38, 6d, ° . e 


MAGMILLAN’S CLASSICAL SERIES, NEW VOLUME. ° 


HOMER'S ODYSSEY.—THE TRIUMPHL’OF ODYSSEUS. Books 
a o. Peas with Introduction*and Notes, by S$, GeHAMI LTON, M.A., Bator of Hertfortl Colleg@, Oxford. 


——_o- a . e 
e e e 
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MACMILLAN AN Ð. CO. BEDFQRD STREET, LONDON, W.C. 
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(BREAKFAST) _ : l ae 
C C) C O ÀA: E P . = 
JAMES EPPS & CO: Hemopi Chemists: ae 
WHOSE PARTNERSHIP WITH 
R. & J. BECK, . 
Has CEASED BY EFFLUXION OF TIME, HAS OPENED 1n COMMODIOUS PREMISES AT 
~ : ‘ - ' . 
100, NEW BOND STREET, 
WHERE HE WILL CONTINUE HIS BUSINESS AS A 
MANUFACTURING. OP TICLAN. 
And not only ae the Instruments manufactured- “by ‘his old Firm, but tose of the most regent and cheaper forms demanded by - 
Amateurs and Histological Students—notably one’ constructed to "data derived from his Ide experience obtained in the Scotch 
Medical Schools. . Materials for the preparation of Microscopical Objects and all Scientific Instruments will be supphed upong the e 
most reasonable terms. Full catalogue will be issued without delay. a 
Ocihsts Prescriptions will receive personal attention. o ° 
roo NEW BOND STREET, LONDON, W. - 
RI CHT: FOR TOILET BATHROOM 
| AX OVD & NURSERY. 
TRADE MARK ON WRAPPERS & _¢ 
g o TABLETS SAPO ieee ee 
PP À GF RECOMMENDED| 4 
SB MEDICAL FACULTY. 
-a “TRUE ANTISEPTIC SOAP (ache row) 
—_ OST EFFECTIVE IN DN DISEASES (ava) 
SUITABLE FOR ALL CLIMATE P 
&PROTEGTS FROM INFECTIOUS DISEASES. °. 
IGHT © “SOUTHWARK, |} 
1i aD, OND OW 
ASTRO NOMICAL. ‘TELESCOPES. 
Finest Possible Quality, ‘ ioe: 
2}in, Wray Igns, best mointing, &e., &e. ae ots a 858 aa ea £5 o ` 
e 2hin, edos edo. 6 okie o aA ct pio CUBR OO ean ae ake £7 18 
-3n | dos do. He Pa ae ate be ots sak ene dis ie Giz 10 
e- 3p0.1 do, „p do. do. ies Wip ody 6 is ose eee è e£15 15 
>. e” 4in. do, do. do.e se i. ra a ee os a DA £25 D0. 
A 4hin. do. do. do. 


44 
° THE STUDENT'S EQUATOREAL, with aig. lens, our own make; 3 “Eyepieces, Ke, Equatbreal Brand .. S12 12 0 
New Illustrated Catalogue, 3 stamps. ks 


THE “ SOLARGRAPH, wf a Photographic Camera, with Instantaneous is Shutter, and an adaptor t to fit it to oy 
teleschpe dor vii SolarsS pots, &c., complete .., 





WE A 42 2 0 
. “LE MERVE ELEY } plate, complete dry plate‘apparatus 41 10 
> “LE RITOIRE” 4 plage, complete dry plate apparatus, double nsigg front, , sying - back, rack to focus, &e. &c. Ari 6 
"THE “ INSTANTOGRI PH,” with best lens, instantaneous shutter, screw oo to tail board, and every recent 
improvement .. ie MAS De ys nai ey a £2 2 0 
° * Tilustrated Photo "Catalogue 2 dane ý . 
k = if ENA & SON, MANYFACTURING OPTICIANS, BIRMINGHAM. ° 
grained by R. Cray, Soxs, Awn TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Londom, an@ published by 
be Macmmyan AND Co, et fhe Office, 29 apd 30, Bedfor Street Covent Garden —Tuurspay, February 1, 1883 è pe 
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CA WBEKIY ILLUSTRATED JOURNAL ‘OF SCIENCE 
“ To the solid ground 


Of Naturg trusts the mind which builds for Bye ORDEN PETE 





No. 493, VoL. 27f 


THURSDAY, FEBRUARY 8, sak 


[PRICE SIXPENCE 








Registered“as 2 Newspaper at the General Post Office.] 


120, Cannon Street, LONDON, 





HIGHEST AWARDS at all EXHIBITIONS. 


*“CHATWOOD’S 











INVINCIBLE 


















































































































































































































































Has 
~ 4 HETT i i | 
1 = | if 
l SAFES 


“93, Bond Street, LEEDS. 


KS 





Works—BOLTON. 


n L- ' 
The Cheapest as well am the Best Safes and Locks in the World. 
oo 


11, Cross Street, MANCHESTER, 


o [All Rights are Reserved. 


NOW READY. SECOND EDITION. 
With an additional Chapter on the Rain-Band Spectroscope and 
‘Coloured Frontispiece of Rain-Band Spectra. 


HOW TO WORK 


WITH THE 
SPECTROSCOPE. 
ce MANUAL OF PRACTICAL MANIPULATION WITH 
SPECTROSCOPES OF ALL KINDS, 

Tncluding Direct-Vision Spectroccopes, Rain-Band Spectro- 
scopes, Chemical Spectroscopes, Solar Spectroscopes, Star. 
Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, 
Screen Spectroscopes, Bessemer Spectroscopes, and accessory 
- Apparatus, 
. With above Thirty Engravings and Diagrams. 
By JOHN BROWNING, F.R.A.S., F. RM. S.p 
&e., &e. 





JOHN BROWNING 
63, STRAND, LONDON; W.€:"; = 








PRICE ONE SHILLING & SIXPENCE; SENT POST-FREE 
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SPECIAL 


TREE. u 


“CHESTS ` 


` DETAILED LIST 


OXFORD'STREET, WEST BRD PANS 
ANSION ; HOUSE BUILDINGS; . CITY, 


« 


LONDON. 


“CUTLERY 


COMPLETELY 


Au Sizes in Stock. 


-ANUFACTORY—Thei Royal Plate and Cutlery Works, ‘SHEFFIELD 


-i 


aE, 


oti,” 


. 


e M G ~ 
e 


FIVE GUINEAS & UPWARDS’ 
OPERA ÅND FIELD F. 


e 
Illustrated Price Lists posted Frie, 


NEGRETTI & ZAMBRA, ~ 5 


AND 


ZAMERA’ S 
WENA 


BIRTHDAY PRESENTS, 


-USEFUL AND ORNAMENTAL. 





GLASSES, 
BAROMETERS, &c, 


SCPENTIFIC INSTRUBTENT MAKERS. ró . 
Hi MAJESTY THE "QuEEN; ` ^ 
“HOLBORN VIAD UCT, 


45, CORNHILL, & 122,» REGENT STREET, Loitpon, 


PHOTOGRAPHERS—CRYSTAL PALACE. SWDENHAM. 7 
ee, . ee @ 
. s . ° 
ee , : 
e* 





= MICROSCOPIC OBJECTS 


Of superlative Perfection, illustrating Histology and every branch of 
Micgoscopy. 


eo. Catalogues post jree and gratis on apdlicatio®? 


NEW EDITION, 1880, NOW READY. ° 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
? SOUTH KENSINGTON. 
Pre Second Term of the Session 1882-33 will begin on the rsth February, 





A Course e of Lectures on Apphed Me chanics wil be delivered by Professor 
GOODEVE, M.A., commencing with the Term. 

A Course of 25 Lectures on Advanced Tnorganic Chemistry, commencing 
on February 14th, to be followed by a Course o? 25 Lectures on Advanced 
Organsc Chemistry, commencing on April 24th, van be dehvered at noon on 
Mondays, Wednesdays, and Fridays, by Dr. F. R JAPP. 

A Course of Lectures and Laboratory eae ay Botany, commencing 
in May, will be delivered by Mr, F. ORPEN BO 

A Course of Lectures, with Instruction in the spel tela aid Field, will 
be delivered by Professor J. W. JUDD, F.R.S» on Geology, including 
Phy: ysiogssphy and Mine ae Lectures ‘on Miner egy will be 
delivered by Mr. F, RU TLE’ F.G 

All the Lahoraeories will be open CS. 

Apply to the Registrar, Normal School of Science, South Kensington. 


FIRTH COLLEGE, SHEFFIELD. 


The Council of Firth College, Sheffeld, are prepared to appoint a Pro- 
fessor of Chemistry. The stipend will be £150 per ann , and half the Fees 
of his own Department. Candidates are requested to give full particulars 
concerning age, experience, and any academical distinctions they have 
gained, The names of three gentlemen, to whom references may be made, 
should be given, but no Testimonials need b2 sent unless they are asked for. 
Ppplicanigas to be sent an or before March xst. Further particulars may be 

ENSOR. DRURY, Registrar, 

ares College, Sheffield, January 31st, 1883. 


EGYPTIAN WAR FUND. National Sub- 


scription for the Relief of the Families of those killed or who have died 
from Disease, and also of those Soldiers, Sailors, Marines, Åc., who 
have served in Egypt, and have been Disabled by Wounds or Sickness. 


PATRONS. 


Most Gracious MAJESTY the QUEEN. 

H. the PRINCESS of WALE: 

H. the DUCHESS of CONN AT GHT. 

H. the PRINCESS MARY ADELAIDE, Duchess of Teck, 
H. the PRINCE of WALES, S.P., S&c. 

H. K, To &e. 
H. 
H. 








mek 


the DUKE of EDINBURGH, k. G, 
the DUKE of CONNAUGHT, KG., K Pa &C 
the DUKE of ALBANY, K.G., K.T., Se 

H. F.M. the DUKE ‘of CAMBRIDGE, Commander-in-Chief, 


K.G., &e. 
H.S.H. the DUKE of TECK, G.C.B. 


The principles of Application of the Egyptian War Fund are:~~1st. To 
Seer assistance to ha families of the killed ma var jal 
though, perhaps, temporarily small, may yet prevent a great deal of sufer- 
ing. ad. To afford such permanent assistance to the families of the killed, 
or to disabled men, by either direct aid to the. sufferers, or grants of mcney 
to cognate institutions, as may seem best. All branches of the service are 
sligıble, the sole condition being service in the Egyptan Expeditionary 


Fore 

SUBSCRIPTIONS are earnestly SE „Remittances can be sent 
to Lavy Janz TAYLOR, 18, Eatan-place, §.W.; or to Cox and Co., 
Craig’s-court, S.W. 

a for assistance to be made to the Hon, Secretary, Egyptian 
War Fund, New-buildiggs, ° Little Park-streety, ot Anne’s-gate, 
London, S.W. r 


LONDON COLLEGE OF PRACTICAL 


` ENGINEERING, .—Young Gentlemen inscructed in, and Mechanical 
Technology, includigg Experimental Physics of private nature. Two 
everms su ce toamogel a Machine of moderate construction. Principal, 
S. F. PICHLER, x42, Great Portland Street, London, V, 


“ASTRONOMIGAL TELESCOPE BY 


COOKE, 0.G. 3} inch clear, excellent defiffion, 2 2 Astro Eyepiecesp 
one Terrestrial: arden Stand, and Cate —T R. Greni Austwick 
Hall, Lancaster. 2 
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R. 
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R, 
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GEOLOGY. — 300 “Assorted: Foeil aont on 


appypyal for" ss. Named ant Locahsed. Also a finely selected and 
valuga ollection to be poseo of for anyareasonable offer.2-Address 
106, ch Road, Han thy 


Birmingham. 
WANTED, a Copy of NATURE, No. 513—Address, 
Office of NA TURE, 20, Bedjor& Street, Strand, « 
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sary for the Study, Preservation, and Display of Specimens in 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON NATURALISTS" and, Microscopists” 
STUDIO, s7, NEWHALL STREET, BIRMINGHAM. 


T. B, has la8t week sent to his subscribers jpeimens of Sphacelaria, a 
species of Sea-weed, in fructification, with motile.spores, together with kerch 
and description. He has also sent out Dendrosoma radians, Acineta mysta- 
cma, Stephanoceros Lichornii, Melicerta tyro, Floscularia corguta, Argulus 
foliaceus, &c. 

Weekly Announcements will þe made in thus place as Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. . 


Twenty-six Tubes in course of Six Months, Jer Subscription or Hx 1s. 
or Twelve Tubes for 108, 6a, 


Portfolio of Drawings Eight Parts, xs. each, e 


3 è ¥ 
THE ELPHINSTONE AND «VINCENT * 
CONTINUOUS CURRENZ DYNAMOSELECTRIC MACHINE. 
—Shunt Machines, to drive#joo Swan Lamps, now réady.-~ For prices 
and other particulars, apply. to Mr. THEODORE gBaxrER, 794, Grace- 
church Street, E.C. 





MINERALS AND PRECIOUS STONES. 


Mr, BRYCE-WRIGHT begs to call aftentiongto his exten- 
sive and valuable collection of © 


MINERALS AND PRECIOUS STONES, 


from which single specimens” can at all times be ‘lected at 
moderate prices. 

Boxes sent on approval to any part of the world,” 

Gems and Precious Stones can be purchased either mounted 


or unmounted, 
BRYfE-WRIGHT, ae 
Mineralogist and Expert in Gems and Precious Stones, 
204, REGENT STREET, LONDON, W. ° 


GEOLOGY AND MINERALOGY. -- 


S Collections, Cabinets, Hammers, Satchels, and neces- 
Pict the Study, Preset tieenins, &e. 


STUDENTS’ COLLECTIONS pS PECIAM } 


NEw Lists fof Collections, “Chhiets, Books, Sections “of Racks and Minerals 
for Microscope free on application o 


JAMES R. GREGORY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE; LONDON. 


MINERALOGY AND, LITHOLOGY. 


Mr, HENSON HAS JUST RECEIVED SOME GooD EXAMPLES 
OF NEW AND RARE MINERALS@AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS pate) HIS EX 
TENSIVE SERIES OF FOREIGN ROCKS, 

List on Atp ration, 


Hammers, Chisels, and Hammer Straps. 
. PRIVATE LESSONS AND EVENING CLASSES, 


a Blowpipe Cases and Apparatus. 
Catalogues free, e- 


v . e 


. SAMUSL HENSON, | 


277, STRAND, LONDON, ` 
R ve E o Opposite Norfolk Street, 


MICRO- PETROLOGY. © 


“A large, senes_ of Rock, Sections, won | Anamesite, Aplite, Basalt, 


i 








Diabase, “Diorite, Dolerifl, Hayans Gneiss, Granite, Grantlite, 
Lava, Liparite, Napoleomte, Nephelenite,” Obzdian, Perthite, Pikrite 
Firchstone, re Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Bra yte, &e., 1s. 6d. and 2s. each- Sections of Sedimentary, 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiæ 
&e. 


* a °THOMAS D. RUSSELL, 
°° 48, ESSEX STREET, STRAND, W.C. 
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` e Just published. @ 


NEW 4LLUSTRATEO CATALOGUE, 
b CONTAINING @ 
ILLOST, RA TIONS AND DESCRIPTIONS OF THE 
INSTRUMENTS LATELY CONSTRUCTED FOR i 
š TRANSIT OB VENUS EXPEDITIONS 
And variois Foreign Governments, &c., &c. 
. By HOWARD GRUBB, 
ASTRONOMICAL INSTRUMENT MAKER, 
* RATHMINS, DUBLIN. 
Post Free One Shilling ° 





Se gs 
Now Ready, Fourth Issue, 76 pages demy octavo, price 1s , post free 1s 2d 
é 


THE WEATHER of £882, as OBSERVED 
iñ the Neighbourhood &f Londox dhd compared im all respects with that 
of affaverage year. By EDWARD MAWLEY, F.M ee F.REHS, 

Hen Sec’ National Rose Society, with Fables of Daily Observations and 

a? piagam @ 

ondon: EDWARD STAN#ORD, ss, Charing Cross, S.W. ; 
WILLIAMS & STRAHAN, awrence Lane, E C. 


TRANSIT (ABLES FOR 1883, giving the 
GPnwich Mean Timeeof Transit of the Sun, and of about Twenty 
Stars, for every day in the year, with other astronomical information 
for popular use. By LATIMER CLARK, Memb Inst. C.E. Crown 
8vo, clogh, price a8 a. post free. z 

By the aid of these tables, accurate time may be obtained in any part 
of the worl. _ a 

TREATISE ON THE TRANSIT INSTRUMENT, as applied to the 
determination of time, for the use of C8untry Gentlemen. By LATI- 
MER CLARK, Memb. Inst. C.E. Demy 8vo, cloth, 5s. post free. 

AN oe TRANSIT INSTRUMENT of the highest quality. 

ce £8, 





ALFRED J. FROST, 6, Westminster Chambers, London, S.W. | 


EDITED BY HENRY WATTS, B.A, ERS., 
Editor of*the ¥ournal of the Chemical Society, 
FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY. Twelfth Edition, with Ogloured Plate and 154 Engrav- 
ings, crown 8vo. 8s. 6d. Als 
0; 


*"FOWNES’ CHEMISTRY OF CARBON 
COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
. With Engra¥ings, crown Gyo. ros. $ 


London: J. & A. CHURCHILL, 1r, New Burlington Street. 
“NEW WORKS. 


° CESSO 
Now Ready, witha Coloured Map of the County and Two Plates, price 16s 


The FLORA of HAMPSHIRE, including 
-the ISLE of WIGHT. By FREDERICK TOWNSEND, M.A., 


F.L.S., &e š 
Part IX., xos 6d , completing Vol. IIT, gas. 
FLORA of BRITISH INDIA. By Sir J.D. 
HOOKER, K.C S.I., C.B , &c., assisted by various Botanists. Vols. 


I. and IL., 32s. each. 
` Part XI. Now Ready. , 
The BUTTERFLIES of EUROPE. Illus- 
trated and Described by HENRY CHARLES LANG, M.D., F.L.S., 
&c. Toœbe completed about Twenty Parts, super-royal 8vo , each 
containing 4 Coloured Plates and 16 pages of Letterpress, price 35. 6d. 
Subscriptions for the Entire Work, 60s in advance. e 


Moathly, with Six beautifully Coloured Plates, 3s. 6g. 
CAT Subscription, 42s. 
The BOTANICAL 











"MAGAZINE, Figures 
Stove, or Greenhouse By Sir J. D. HOOKER, C.B., F.R.S. 
: L. REEVE & CO., 5, Henrietta Street, Covent Garden. 
PARIS EXHIBITION. 
O C O A e Packets and Tis. Pure 
C fluSus oil extracted. 
“ If properly prepared, there Ís no nicer 
sat me a a EK TRACT 
edited by Dr. Hassall. 
MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 


and Descriptions of New and Rare Plants suitable for the Garden, 
RYS GOLD MEDAL, 
Ea only, with the super- 
or more wholesome prepfration®of 
J. S. FRY & SONS, Bristohand London, 
abridged Catalogue of his Collections in Natur®l History 
MARINE ZOOLOGY, &c, &c., &e. eo 





kd at an 





JOH. AMBR. BARTH, éditeur 
LEIPZIG, Johannesgasse 34 


PERIODICA. 


Annalen, der Physik und @hemie. * Herausgegeben von 
Gu.BERr (von 1799 bis 18243, von PoGcenporFF (von 1825 bis 1876),_von 
G. Wizpemann (seit 1877). Jahrhch 3 Bde oder12 Hefte. 80 M 31, 
e Beiblatter zu den Annalen der Physik und Chemie, Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jahrhich r2 Qefte. 8°. M x6. 
Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘Journal fur technische und oconomische Chemie ’’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
1869) Neue Folge (seit 1870) herausegegeben von H, Kousz und E. v. 
Meyer Jahrlich 2 Bandein 22 Heften. 8°. M 22. 
Vollständige Verlagsverzeichn.sse werden jederzeit, auf Verlangen franco 
zugesandt. 





ga 
Third Edition, revised and considerably enlarged. Crown 8yo. cloth 


Price gs. 


EXERCISES *IN PRACTICAL CHE- 


MISTRY. Vol. I. Elementary Exercises, by A. G. Vernon HAR- 
COURT, MA, F.R.S., Sec. C S., Senior Student of Christ Church, and 
Lee's Reader in Chemistry; and H. G, Mapan, M.A, FCS Fellow 
of apne College, Oxford. Revised by H. G. Mapan, M.A, 


“To the numerous classes formed throughout the country for the study of 
Chemistry —-with especial refererce to the Science and Art and the University 
Examinations—we strongly recommend this little volume '’—A thenæenum 

* The volume is intended as a companion to the valuable and suggestive 
work on “Theoretical Chemis-ry,’’ by Professor Williamson. It constitutes 
a complete guide to Qualitative Chemical Analysis.’'—Medical Times 


London: HENRY EROWDE, Clarendon Press Warehouse, 
7- Paternoster Row. 
WORKS BY SHADWORTH H. HODGSON. 
THE NEW METAPHYSIC. 


r. TIME AND SPACE: a Metaphysical Essay. 8vo x63. 


2. THE THEORY OF PRACTICE: an Ethical Enquiry. 
8vo. 24s, 


3. THE PHILOSOPHY OF REFLECTION, 
The above are uniform, in Cloth 





2 vols. 


2 vols», 8vo, 21s. 





OUTCAST ESSAYS AND VERSE TRANSLATIONS. 
8vo., halé-bound, gilt top, 8s. 6d. 


London : LONGMANS & CO. 


Ta crown 





Third Editicn, Crown 8vo, Price rs. 


ELECTRIC LIGHTF 
POPULARLY EXPLAINED. l 


BY 4 


A. BROMLEY HOLMES, 
Assoc. M Inst, C.E. 


Containing Descriptions of the Cynamos, Lamps, and other Apparatus used 
for Electric Lighting. Explanations of the Units of Electrical Measure- 
ment and Measuring Instruments. Modes of Coupling up Lamps for work. 
Secondary Batteries Notes as to Cost, &c, &e. 


London; BEMROSE & SONS, 23, Od Baley; and Derby. 
| THE.“ HANSA ” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicate® exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
umber in 4to at least; frequen: supplements ang Canines Subsenipt.on 
time; preceding numbers >t the year furnighed, subsequently. rice 
zas. for twelve @nonths. Advert:sements 4a. a line widely epread. by this 
papers ponsideranje abatemert for 3, 6, 12 md&ths’ insertion, Business 
Office: Aug. Mey@r and Dieckmann, Hambyrg, Alterwall, 28. Edited bye 
W.v Frresen, M.R., Hamburg, Alexander Street, 8. ae ~a 


HOLLOWAYS OINTMENT | oe 


* REMEDY, 

For BAD BREAST§, OLD WOUNDS, and SPRES, If 
effectually rubbed on the Neog ahd Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; end for 
GguT, RHKUMATISY, and all Skin Diseases it is unequalled, 
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° NEW ATHENÆUM CLUB? : æ- 

= For Graduates of Universities and Members of Scientific and Learned Societies. (eSablished 1870. ae > P} 

EXTENSION OF PREMISES. 


‘The success which hæ attended the formation of the New Athenæum Club, requiring the Extension of the Club Premises, those agjcining in Pali 
Mall East, lately occupied by the Eton and Harrow Club, will be opened for the use of the Members, in addition to the present premises Two 
Hum@ired and Fifty Members will now be admitted at an admission fee of £3 3s Annual Subscription (coverthg 1883) —Town Membe®s, 44 4s. 5 
Country Members, £2 2s Gentlemen desirous of becoming members should apply for the requisite forms to the SecreTA&y, New Athenaure Club, 
Suffolk Street, Pall Mall, S W. * no 





SECOND EDITION, REVISED, WITH 112 ENGRAVINGS AND MAPS OF THE STARS. 


POPULAR ASTRONOMY. 
By SIMON NEWCOMB, LL.D., F.R.S. ee 


Professor in’ the U.S. Naval Obsezvatory. With 112 Engravings and Maps of the Stars, Seconde Editio, Revised. Svo. "18s, 


“ When we take up a book written by one of the foremost astronomers, mathematically and pra@tigally, 
of the day, we need not fear that? however popular, it will be inexact in its lagguage or tvasive ine 1% 
descriptions. Nor are we disappointed in the book before us. Throughout tY@ whole Of it we are struck 
by the total absence of the defects so common in popular writings . . . It is unlike anything ese of its. kind, 
and will be of more use in circulating a knowledge of astronomy than ninettenths of the books, whiphwhave 
. Ld . 
appeared on the subject of late years.” — Saturday Review. 
“A work which we can heartily secommend. It records the results of the mêst recest resegrches on 
matters of general interest, and is always thoroughly readable.” — Westminster Review. ° 
“This is by far the best written book on astronomy for the general reader we have seen for 4ome time ; 
its style is so lucid and it is so full of sterling information that a perusal of it cannot fail to impart a knowledge 
of the salient features of a branch of science which may be well considered the most ancient of thg world.”— 
Philosophical Magazine. 
È MACMILLAN & CO., BEDFORD.STREET, LONDON. é 





NOW READY, with numerous Itustrations, Medium 8vo., Price 12s. 6d. s 


A TEXT-BOOK OF 
PATHOLOGICAL ANATOMY, AND” 
PATHOGENESIS. © > 


BY ERNST ZIEGLER, P . 
Professor of Pathological Anatomy in the University of Tubingen. 
eat TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B, M.R.CP., 
i Fellow and Medical Lecturer of St. John’s College, Cambridge, $ 


PART IL—GENERAL PATHOLOGICAL ANATOMY. 
MACMILLAN AND CO, LONDON. 


MR. JUSTICE STEPHEN’S NEW BOOKS., K 
A HISTORY OF THE CRIMINAL LAW OF ẸNGLAND. E 


By SIR JAMES FITZJAMES STEPHEN, K.C.S.I, D.C Tea a Judge of the High Court of Justice, Queen’s Bench Qjvision, ke. 
sow 3 vols. Svo. 40s. a 

- “This is the first time, we believe, though it is strange to have to say it, that the “history of any great 
branch of English law, with thee exception of purely Constitutional law, which belongs as much to historians 
as to lawyers, has been thoroughly worked out; and the task has been a formidable one. for almost every- 
thing had to be done from the beginning. . . . Mr. Justice Stephen has made it his business to track the 
true sources of the law through all the vast and miscellaneots mass of superincumbent comment and 
tragition. He .d$ ransacked abridgments and reports of e&rly cases, ilb penned and worse printed, in a 
language made almpst unintelligible by bararisms and abbreviations. *He has wrestled mightily weth a host 
ef, perplexed statutes,,of which not marly lawyers know so much as the existence, The results of all this 
fabour, a labour which can only be ealed enormous, age presented in an orderly @nd natural afrangement, and 
with an almost punctilious absence o? technicality, so that not only are they inteJligible to any reader of fair 
capacity and industzy, but misunderstanding is hardly possible.” —Zhe Timeg. ed oa’ ig 


A’ DIGEST OF THE LAW OF CRIMINAL PROCEDURE IN INDICT- 
|. ABL@MOFFENCES., By Sir JAMES FITZJAMES STEPHEN, #.C.S.1., D.C.L., a Judge of the High Court of 
, @ Justice, Queen’s Bench Division, and HERBERT STEPHEN, LL.M a Esq., oF the Inner Temple, Barrister-at-Law. Svo. 


ISs, 6d. 
j MACMILLAN AND CO., LONDON. 
e 
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THURSDAY, Feardiry 8. 2 
Rovar OCIETY, at 4.30.-~-Note on Terrestrial Radiation: Dr. Tyndall, 


pe re e 
MATHEMATICAL Society, at 8—The Sylvester-Kempe Quadruplane: H, 
Hart-—Curves obtained by an Extension of Maclaurin’s Method of con-* 
structing Conics* S. Roberts, F R S —A Method for reducing a certain 
Differential Expression to the Standard Form’ J. Griffiths.— The Use of 
certain Differential Orer@tors in the Theory of Equations: J. Hammond. 
—A Generalfsation of the Nine-point ‘Properties of a Triangle: Captain 
P. A, Macmahto, R.A 
Socwty or TELEGRAPH ENGINEERS, at 8—On the Magnetic Storm of 
November 17, 1882: James Grayes Communicated by H. Weaver -On 
a Magrttig Storm in India’ E, O. Walker —On Earth Currents in India: 
. O. Walker.—Earth Currents (Third Paper), Sun-spots, and Electric 
torms: Alex. J. S. Aflams ° 
Roy. NSTITUTION, at The Spectrosčope * Prof. Dewar. 
Loyoon Instrrumon, at 7—-Moderng Classical Architecture: Prof, R. 


err. 
RIDA, FEBRUARY g. 


ROYAL Insrsrutioy, at 9.~ Emersio& Sf D Conway. 
ROYAL ASTRONOMICAL Society, at 3.@Annual Meeting. 


as * © SATURDAY, FEBRŲARY 10, 

Roya Msrrrbrion, at $—Lord Lawrence R. B Smith. 

Puysicau Soctery, at 3-~Annoual General Meeting —On the Graphie 
Representation ofethe Duty and Efficiency af Electric Motors: Prof. 
Silvants Thompson, 


SUNDAY, FEBRUARY in . - 
TURE SocigryY, at 4.—Progress and Poverty: Mrs. Fenwick 


s 
MONDAY, FEBRUARY 12. 
~ 
Rowin Gr@srarnicay SOCISTY, at 8 30. 
FONDON INSTITUTION, at s.~ River Valleys of British Lowlands’ Prof. 
onney. : 
Socrery wr ARTS, at 8.--Iluminating Agents: Leopold Field, — 


TUESDAY, FEBRUARY 13. 
ANTHROPOLOGICAL INSTITUTE, at 8.—On the Aboriginal and other Tribes 
re of the Yünnan and the Shan Country: A R. Colquhoun. 
mises Gorinas Scrsnce SOCIETY, at 8.—Instantaneous Photography: 

piller. g 
Puotocraruic Socrzry, at 8.—Anniversary, p 
HORTICULTURAL Society, at t.--Scientific Committee. r 
RoyYaL INSTITUTION, at 3.~-Primeval Ancestors of Existing Vegetation : 
Prof. W C. Wilkamson. 


WEQNESDAY, FEBRUARY 14. 


Soctery or Arts, at 8.-~The American Patent Office: Sir F. Bramwell. 
Royat MICROSCOPICAL SOCIETY, at 8.—Anniversary. 


THURSDAY, FEBRUARY 15. 

Royat SQCIETY, at 4.30. 7 

Linngan Socrety, at 8.--Outer Peridium of Broomeia: G. Murray.-—The 
Manna or Lerp Insect: J. G. Otto Tepper.—Elongation of Pedicel of an 
Orchid after Flowering: W. B. Hemsley.—Ceylon Corals: W 
Ondaatje —Flora of Madagascar, HI . J G. Baker. 

Cursicar Sociery, at 8&-—On some Derivatives of Diphenylene-ketone 
Omide:_ A. G. Perkin : 

LONDON INSTITUTION, at 7 Europe since Napoleon's Fall; C. A. Fyffe. 

ROYAL INSTITUTION, at 3,--The Spectroscope: Frof. Dewar 


FRIDAY, FEBRUARY 16 


ROYAL INSTITUTION, at 9.--Anomalous Forms of Primeval Vegetation: 
Prof. W, © Willlamsen 


SATURDAY, FEBRUARY 17. 


© 
Re aerate: ®t 3.-Singing, Speaking, Stammering: Dr. W. H, 
tone, 


e ‘DIAMONDS IN MATRIX. ° 


RG NOCKOLD, Dian®nd and Oriental Stone Cutter and Dealer, has 
or sal Specimens of the above ; also Cut Precious Stones in all Colours. 


SUNDAY L: 
Miller. 


Precious Stones valued and hought 


xa, FRITH STREET, SOHO, W .. 





384, MAIDEN LANĘ. 


ILLUSTRATED AND DESCRIPTIVE PRICE List SEN? 
s APPLICATION. « ; . 
: : ‘ 


NATURE : 





1 


$, 
Yearly a s aoas es ee es BO 
Half-yearly. .,. s 6 yes 14 6 
o Quarterly . 2.8... 76 


To the United States, the Continent, and 
within the Postal Union :— 


all places 


* s a. 
Yearly 2. 1 1. 1 ew ee ww 30 6 
Half-yearly. . 2. s s es.. 15 6 
Quarterly . . . 2. 1. 2» © es 8 O 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd, per Line after, 


As a 
One-Eighth Page, or Quarter Column. . . . 0 18 6 
Quarter Page or Half a Column, . . . .. IIJ 0 
Half a Page, ora Column. . . s...» 350 
Whole Pagee. . 2. soe s we ew ew ee n’en 


Post Office Orders payable to MACMILLAN & CO, 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CoS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvaryıng success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

t is simple in its ib ane no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. 
R. S NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOQL 
68, ANDERSTON QUAY, GLASGOW, 
MAMNUFACTOBRY—GATESHBAD-ON TYNE. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, ANQ a, Foster Lane). 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP 
° 
Rock Sectigns and other Objects for the Microscope. 














ae | voss ao 
New .Self-charging Induction- Electrical Machine. 
SOLE AND EXCLUSIVE “AGENTS, Bead 


"Es EE. BECKER: & CO., 
COVENT, GARDEN, LONDON, . W.C’ 


POST FREE, OÑ 
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* NON-MAGNETISABLE WATCHES. 
“WATCHES which cannot be  MAGNETISED,”? constructed at 
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ACCIDENTS !—64, CORNHIEL, ° 
NO MAN IS SAFE FROM “ACCIDENTS 














-< 
hi dati fW. „a F.R.S. ibi 
T Eain Para are ee aBd ee meted it the WISE MEN INSURE AGAINST THEIR COST! f 
i i Accidents by Land or Water insured against by the RAILWAY PAS- 
RT On eee the Winary Standard Timekeeper of the SENGERS’ ASSURANCE COMPAX ı the Oldest and Largest Com- 
- pany, insuringe against Accidents of all kings Subscrnbed Capital, P 
Only Addresses :—6z, Strand, and 34, Royal Exchange, London. 41,000,000. Paid-up Capital and Reserve, £250,000. Moderate Pretiums, 
N. B.—Watches can be converted to this plan. Bonus allowed to Insurers after Five Years 
£1,840,000 - : l 
SECOND EDITION, HAS BEEN PAID AS COMPENSATION. 
f Apply to the Clerks at th® Railway Stations, the Local Agents, or 
GRIFFIN’S 8, GRAND HOTEL BUILDINGS, CHARING CROSS, e , 
. OR AT THE ene 
CHEMICAL HANDICRAFT, | D OPE te oe ictaK 5. vin, sexe 
R © WILLIAM J. VIAN, Secretary. | 
PRICE 4s. 7d. POST FREE. a „> 
. ESTAB. 1852, ° 
A CATALOGUE OF CHEMICAL APPARATUS: PATRONISED BY e THE QUiEN.- 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. First Prize Medals Brussel and Bd a InternStional Exhibitions, 
n 1876. e. e w 
; Demy 8vo, 480 pp., Illustrated with 1,600 Weodcuts. Silver Medal Crystal Palace Electrical Exhibition. 
Most Complete and Cheapest List of Apparatus, E n ® E 
JOHN J. GRIFFIN anp SONS, 22, GARRICK sTREET | SANDERSON & COMPANY, 
LONDON, W.C. 
: ELECTRI€ ENGINEERS, 
Ss G. T l S L E Y & Co MANUFACTURERS OF EVERY DESCRIPTION er id 
6 ay 
OPTICIANS, LIGHTNING CONDUCTORS, 
172, BROMPTON ROAD, S.W. | Soxztnenross or raz SOLID COPPER TAPE BIGHTNING CON- 
. DUCTOR in Continuous Lengths without ponts, as now being fixed by us 
{Close to South Kensington Museum.) to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 
; the City o£ London Schools, T es Embankment, City Guilds Technical e 
THE PHONEIDOSCOPE llege, &c, 
An Instrument for Observing the Colour-Figures of Liquid Films under the COPPER ROPE CONDUCTORS from: ONE SKILLING por T0oh z, 233 
action of Sonorous Vibrations, ELECTRIC BELLS, PNEUMATIC BELLS, $PEAKING 
Being a visible demonstration of the Vibratory and Molecular Motion of a TUBES, &c. eo z 
Telephone Piate - 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ios. 62. LEADENHALL HOUSE, 7” 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY ror, Leadenhall Street, London, %.C, 
S. C, TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. (La e 44,Essex Street, Strand, W.C) 
| TELEPHONIC ELECT, RIETI All Materials supplied for 
- xperimen OSes, W 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and B EST B LAC K l N K K N O N 2 
2 Description af the Harmonograph, Post Free, 2d. DRAPER’S INE (DICH ROIC), 








« THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Barrurr, J. W, Doucras, R. McLacuxan, F.R.S., 
E. C. Ryg, F.Z.8., E. Saunpgrs, F.L.S , and H. T. Stainton, F.R S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles. ` 

Subsctiption—Six Shillings per Volume, post free. The volumes com- 
mence with the-June number in each year. ._ e 

Vols. I. to VI. (strongly bound im cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s, each; the succeeding 
vols. may be had separately or together, at 7s. eagh. 


London: JOHN VAN®VOORST, 1, Paternoster Row. 


N.B,—Communications, &c., should be sent to fe Editors at the above 
address, 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public nat Pi Railway Companies throughent 

re. . . 
It writes almost instantly Full Black. ri 
Does not corrade Steel Pens, Blotting-pap# may be applied at the 
Is cleanly to use, and not liable toBlot. moment of writing. 

Can be gbtained in London, through Messrw Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F, Ngwsery & Sons, Newgate 
Street; `J. Austin & Co., Duke Street, Liverpool; and to be “had of alb \ 

Stationers, @ © s 
BEWLEY & DRAPER (Limited), Dublin. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C, ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations 


MACMILLAN & CO., LONDON, A oi 


Flows easily from the Pen., e 
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- HARVEY. AND PEAK, > 
| a g P SUCCESSORS TO W. LADD & CO., of 4 
* *"SCIENTIFIC INSTRUMENT MANUFACTURERS,’ 
e BEAK STREET, REGENT STREET, LONQON, w, . 


THOLLON'S PRISMS AND DIRECT VISJON PRISMS FOR PROJECTION. 


e 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE’ FOR LECTURES AND CLASS INSTRUCTION .IN 
i a e ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. . 
e e ° . . 
` S ILLUSTRATED CATALOGUE, PRICE SéXPENCE, 
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“STEAM: an Elèmentasy Treatise on. By JOHN PERRY. With Illustrationg 45. 6d. 
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“>> MANUALS FOR STUDENTS. e 


A TREATISE ON CHBMISTRY. By Professurs ROSCOE and SCHORLEMMER. Vol. I. 
and II.~~INoRGANIC CHEMISTRY. Vol. J.—NON-METALLIC ELEMENTS. 21s. Vol. P- METALS, 2 Parts, 18s. each. 
* Vol. IIT. — grean? CHEMISTRY. PaştI. 215, Part IT. in tht Press. 

GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. J. BELL. Revfsed, 

ewith Preface, by Prof. E. RAY LANKESTER, Illustrated. 8vo, 21s, 

A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. By 
Prof. ERNST ZIEGLER, Translated and Edited Pi DONALD MACALISTER, M.A., M.B., M.R.C.P. Illustrated. 8vo. 
Part I, GENERAL PATHOLOGICAČ ANATOMY, 125, 6d. 

TEXT-BOOK OF PHYSIOLOGY. By MICHAEL Foster, M.D., F.R.S. Ilustrated. 8vo. 21s 

A, TREATISE ON EMBRYOLOGY. By F. M., BALFOUR, F.R. S. Illustrated. 2 Vols. 8va 

» Vol. I. 185.° Vol. Meats. 

A, TEXT-BOOK OF pe LOGIE CHEMISTRY. By Prof. ARTHUR’ GAMGEE, 

a F.R.9, Illustrated. RAG Vol, I. 18s. (Vol. JI. in the press. 

ELEMENTARY ` GTICAL PHYSIOLOGY. _By MICHAEL Foster, M.D., E.R.S. 

and J. N. a „A. Fifth Edition. Crown 8vo. 6s. 

Ast EXT- POOK OF GEOLOGY.. By ARCHIBALD GEIKIE, LL.D., F.R.S. Ilustrated. 28s. 

THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 

K.C.S.Ja F.R.S9 Globe 8vo. eros. 6d. ` 

PHYSIOGRAPHY : an Introduction to the Study of Nature. By Prof, HuxLey, F.R.S, 

ith Illustrations. New and Cheaper Edition, Crown 8vo. 6s. 
ELEMENTARY BIOLOGY. By Prof. HUXLEY, F.R.S. assisted by H. N. MARTIN, M.B. 
D,Som Crown 8vo, 6s, 

THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
“STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12s. 6d. 

GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. LUIGI 
‘COSSA! With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6a. 

STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo, 6s. 

MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo. 12s 

ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 

. TYLOR, D.C. L., F.R.S. With Numerous Illustrations, Crown 8vo. 7s. 6d. 


.MARINE SURYEVING: an Elementary Treatise on. By Rev, J. L. ROBINSON. Crown 8vo. 7s. 6d. 


A MANUAL OF ANCIENT GEOGRAPHY. From the Gennan of Dr. H. KIEPERT. 
me, Crown 8vo. gs 


ELEMENTARY. SCIENCE. 


AGRICULTURE. By-Prof. HENRY TANNER, F.R.A.C, 3s. 6d. 
ASTRONOMY. By J. N. Lockyer, F.R.S. With Illustrations, 5s. 6¢—Questions, 1s, 6a. , 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 


CHEMISTRY. By Prof. Roscoe, F.R.S. With Illustrations, 4s. 6a — 
* CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE, With KEY, zs. 


CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. JONES. Preface 
e by Prof. ROSCOE. 2s, 6d, 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES, 18mo. 3s. 


ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THCMPSON, BA, D.Sc. 4s. 6d. 
ar re ELECTRIC LIGHTING. By R. E, Day, M.A. Pott 8vo. 25, ~ 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, FERS. 3s. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations. 4s. 6d. —Questions, 1s. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions, 2s. 62. 
PHYSICS. By Prof. B. STEWARTy F.R.S? With Illustrations. 4S. 6¢.—Questions, 25. 
NATURAL PHILOSGPRY FOR BEGINNERS. By I. TODHUNTER, M.A,, F.R.S. Part L— 


oe PROPERTIES OF SOLID AND FLUID Bopizs, 35. 6¢, Part II, —Sounn, LIGHT, AND HEATS on 6d. 
PHYSICAL GEQGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6de- Questions, Is. 6d, 
CLASS-BOOK OF GEOGRAPHY. ‘By C. B. CLARKE, M.4,, F.G.S., FR.S. With Maps 3s., 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Tilestrations: 35. 6d. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A., and MARY P. MARSHALL. 25. 6d. 


A SHORT GEOGRAPHY OF THE BRITISH ISLANDS» By Jou, RICHARD GREEN and, 
ALICE STOPFORD GREEN, Wjth Maps.e 3s. 64 š : ` 


MAŞMILLAN AND CO., LONDON ee . 
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Messrs, MACMILLAN | & 00. S NEW BOOKS. « 





ORIGINES CELTICAE (a Fragment), and’ other Čomtributions to ‘the 


re History .of .Britam.. By EDWIN GUEST, LL.D., D.C.L., F.R.S., late Master of, Gépville and Caius College, 
Cambridge, - -Witt ‘Maps Tnd Steel Plate. 2 vols, 8vo. 32e 


ores &.t as ses e 


MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME. Es i 7 


. BABRIUS:”” - With ‘Introductory Dissertations, ‘Critical ‘Notes,, Com- 


+7 + nientary- and Lexicon, By W. G. RUTHERFORD,-M.A., Balliol College, - Otora; “Assistant al in P St. Faw 
oe es 125, “6d. 


HOMER DHE TLTAD. ‘Translated into ‘English "Py ‘ose, by AnpREwe = 


“LANG; M: A., WALTER LEAF, M.A., and ERNEST MYERS, M.A. Crown 8v& G3 6d, 


LIVY. Books XXI.—XXYV. Translated by A. de Caunoy, M.A. aad: 


W. J. BRODRIBB, M.A., Crown 8vo, e .) . [Just ready, 


POME TE BOTANY :aï Exposition of the Structure and Clasgifica- 


~ tio Of Play's and, of their Uses for: Food, Clothhig, Medicine, and Manufacturing Purposes: By JOHN SMI ALS, 
six Curator. of the Royal Botaniz: Gardens, Kew. New Issue. 8vo. 12s. Gd. 


OBJ KOT TEACHING. © A ‘Lecture delivered vat’ the Pupil -Téacher 
Ceritre, William Street Board School, Hammetemith. By J. He GLADSTONE, PhD., ‘a R.S., Member of Meroe 
2 Schodli Boards: With an ‘Appendix. Crown. 8vo. Thréepénce. ..  ' ae 
“© Të is a short but interesting and -instructive’ publication, and our younger feuchers will = well to rea? it carefully aad 
thoroighly. - ‘Theré:i is atch i in these few! -pages which they can learn and profit by.” — Zhe Schoo! Guardian, 


BOY LIFE: its Trial, “its Strength, its Fulness. Surldays ‘in -Wellington 


“Collège, 1859- -1843 "Three “Books. By. E. W. BENSON,’ DiD., formerly Master of Wellington ‘College, Archbishogr 
~ - Pésfenste of Canterbury, A A Edition, ; wth Additions. Crown 8vo. 6s [ Just ready, 


THE ENGLISH: ‘CITIZEN. « A Series, of Short Books on his ‘Rights cand Responsibilities. on ew Volume. . 


TH STATE IN. RELATION, TO TRADE, By, T. H. Fann. 


Crown “8¥0. 38. 6a, 


A. SYNTHETIC FRENCH GRAMMAR FOR SCHOOLS ERA E: 


S FASNACHT, Editor of Macmillan’s Series of Foreign Classics ; Author of Macmillan’s Progressive French and German, 
Course, &e. Crown Svo. 38. 6d. j 


a. E 


MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES. 


- HOMERS: ‘ODYSSEY :—THE ‘TRIUMPH OF ODYSSEUS. Books 


: XXI—XXIV.. Edited, with, “Introdudtion and. Notes; bys +G, “HAMILTON, M.A, gy of Paros College, Oxford. 
Fcap. 8vo: * 3s. 7 a 


EURIPIDES-MEDEA. . “Edited ‘by. A: W. ‘Varian, MA Belloys “and 


Becturer of Trinity College, ‘Cauibaiage Feap. 8vo. . 35. 6d. 


*@ 
ra Sars 


HORACE, -THE ODEŠ. > Book IV and Gannen elei “Bdited by 


’ TE PAGE, M.A, er salen John’s’ College,’ Cambridge Assistant Master at canara psy: 8yo 
i in a jew dags 


LYSTÄS.. z SELECT” “ORATIONS. | Edited; ey Vii dace and 


Notes, by. È, Ss. SHUCKBURGH, M. A, “Assistant . Master at, Eton, and ; : for merl Fellow of Emmantfel Galles ey 
mes T ta r y, g 
Canibridge. y "\Feape § gvo; 6s 

‘c FPaying read Mri SBuckbutghis book, and. exathitied it ininutely from “beginning to end, I wish to say in my opiniSt, it is 
an admitable’ piece “of schdlaily’ work miis kind; and, béyond doubt,‘the’ most important -help- to- ue e echook: study of Lysias? 








hoes yet appeared in this eountry.’ EROR: Jupp i in The Academy.” 3 i ea Ler, 
a 7.2 7 © MACMILLAN’S FOREIGN SCHOOL’ CLassics.> NEWANOLUMRS ‘ re re 
| GOETHE GÖTZ “VON, BERLICHIN (GEN, , Editeä BY: H, A: Buu, 
| "M. Ay Assistapt, Masteri it Wellington: College,’ ‘T8mo, fas, ‘E Just vay. 3 
ea ET T =e m TONE cele Ae E ea ike av pee a 
< D e a > 
ae MACIILLAN AND'CO;, BEDFORD STREET LONDON, W,G 
TE S E ANA 
e Priùled by R. Cray, Sons, AND TAYLQR, at 7 afid 8, Bread Street HM, Queen Victoria ery in ti City of London, and published by 
e Mactan AND Co., at the oře, 29 and 30, Bedford Strest™ Covent Garden.—'THURSDAY, February 8, 1883. ‘ 
. . : 
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“oy e a ——— es 
. i ` ©@ 
ai sei A WEERLY ILLUSTRATED JOURNAL OF SCIENCE 
a » Toa aS “ To the sod grouna 
k e Of Nature gusts the mind which builds for aye,” WORDSWORTH 
No. Qs VoL. 27] .THURSDAY, FEBRUARY 15, 1883 [PRICE SIXPENCE 
ps ATA ae i 
Registered afr Newspaper ‘at the General Post Office } ` p [AN Rights are Reserved. 
i INGHEST AWARDS at all EXHIBITIONS. z 3 ue NOW READY. SECOND EDITION. : 
` ý CHATWOOD’S > With an additional Chapter on the Rain-Band Spectroscope and 
120, Cannon Sti re NVI c Cross Street, MANCHESTE. Coloured Frontispiece of ‘Rain-Band Spectra. 
=) HOW TO. WORK 
Hin Pa = WITH THE: 


SPECTROSCOPE. 


| A MANUAL OF PRACTICAL MANIPULATION WITH 
|. SPECTROSCOPES OF ALL KINDS, 

Including Direct-Vision Spectroscopes, Rain-Band Spectro- 
scopes, Chemical Spectrascopes, Solar Spectroscopes, Star. 
Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, 
Screen Spectroscopes, Bessemer Spectroscopes, and accessory 

Apparatus, 
With above Thirty Engravings and Diagrams, « 


By JOHN BROWNING, F.R.A.S., F.R.M.S., 


Ca &c. P 


JOHN BROWNING- 






































































































































































































































































































































s ; “32, Bond Stree®, LEEDS, waht Works—BOLTON. k f 63, STRAND, LONDON; W.6. i F 
The Cheapest as welts Be fig ie Ea Locks in the World PRICE ONE SHILLING & SIXPENCE, SENT :POST-FRÉE. 
p V ete Tae 

y aa WEBES NEGRETTEI or o y 
7 X AREAN, | | CHESTS ae AND eg a E l a] A 
E i ZAMBRA’S 


PLATE: WEDDING 


DEPT BIRTH $. 
OUERT A AET 


SIN COMPLETELY | FIVE GUINEAS & UPWARDȘ. 









gara asi - 
; FITTED. */ OPERA AND FIELD 
ee mee GLASSES, = 
All sa eee BAROMETERS, ĉc. ` WPN 
SPECIAL _ Ilhitstraled Price €ists posted Free. Z ef = 
DETAILED LIST . ea Tat ee -< 4 
SREE, NEGRETTI & ZAMBRA, « ° 
i ae i SCIENTIFIC INSTRUMENT MAKERS TO 
OXFORD STREET, WEST END; AND _ Her Maresty THE Queen,@ e- 
MANSION HOUSE BUILDINGS, CITY,| ° HOLBORN VIADUCT, . 
* * LONDON. 45, CORNHILL, & 192, REGENT STREET LONDON, 
MAH#UFACTORY—The Royal Plate and Cutlery Worksp SHEFRSELD, PHOTOGRAPHERS—CRYSTAL PALSce, SYDENKAM. e 
oe “4% 9 *° . gosta e ins . 





@ = monials, may be sent up to March 7. 














i . e `~ @ e 6 
» 
e @ 
e e 
*e $ ; . c 
. e s ad ‘J 
* NATURE ° : [ fred. 15,4883 
~ e - - 
LIVING SPECIMENS FOR THE MICROSCOPE. 
Unegualled by any other Maker at he same Price. Intending*Purchasers THOMAS BOLTON, MICROSCOPISTS’ ei NATURABISTS’ 
f should apply to the Manufacturer, STUDIO, 57 NEWHALL STREET, BIRMINGHAM. * 
EDMUND WHEELER, T. B. has last week sent to his subscribers the new Marne Capito- 
8 ar 15 R branchiate Worm, Haplobranchus Aestuarinus, with drawing, and extract of 
48N, Tollington Road, Holloway, N., London. description from Mr. A. G. Bourpe’s paper in @he Jast part of the Quarterly 
Journal A Microscopicat Sczgnce, where a full and well aifstrated account 
olit wi e round. 
GOVERNMENT GRANT of £4000 for the Weekly Announcements will be made in this place of Organisms,T. B. 
GOVERNMENT GRANT COMMITTEE wil behold ania | 7 UDPINDE: .* 
ill be held in April, 188; P Ter! 
It is requested that Applications to be considered at that Meeting te Specimen Tube, Oge Shilling, post-free. í 
forwarded to the Secretaries of the Royal Society, Burlington House, Twenty-six-Tubes in course of Si® Months for Subscription of Lt is ; 
A 


Piccadilly, W , before the 3xst of March next. 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


WirLiam H Stone, M B, F R,C P., will, on Saturday next (Eebruary 
17), at 3 o'clock, begin a Course of Three Lectures on é' Singing, Speaking, 
and Stammering.’’ ' -i ` 

Professor Rogert Srawe. Baru, LLD., F.R.S ,the Royal Astronomer 
of Ireland, will, on Tuesday next (February 20), at 3 $clock, begin a Course 
of Four Lectures on ‘The Supreme Discoveries in Astronqmy.¥ 

Subscription -to these Courses, Half-a-Guinea each ; to all the Courses in 
the Season, Two Guineas, 





FIRTH. COLLEGE, SHEFFIELD. .. 


The Council of Firth College, Sheffield, are prepared to appoint a Pro- 
fessor of Chemistry. The stipend will be £150 per ann., and half the Fees 
of his own Department. Candidates are requested to give full particulars 
concerning age, experience, and any academical distinctions they have 


Applications to be sent on or before March 1st. Further particulars as to 
Fees, &c., may be had from ENSOR DRURY, Registrar. 
Firth College, Sheffield, January Best, 1883, 





EGYPTIAN WAR FUND. National Sub- 


scription for the Relief of the Families of those killed or who have died 
from Disease, and also of those Soldiers, Sailors, Marines, &c., who 
have served in Egypt, and have been Disabled by Wounds cr Sickness, 


PATRONS. > 


er Most Gracious MAJESTY the QUEEN. 
-R.H. the PRINCESS of WALES. 

-R.H. the DUCHESS of CONNAUGHT. ; 
«R H. the PRINCESS MARY ADELAIDE, Dechess of Teck. 
R.-H. the PRINCE of WALES, K,G, K.P, & 


H. 

H. 

H. 

H. Ke, 

= the DUKE of EDINBURGH, K.G, K.T., &c. 
H. 

H. 


mmmn 


moma 


the DUKE of CONNAUGHT, K.G., K.P., &c. 

the DUKE of ALBANY, K.G., K.T., &c. 

— the DUKE of CAMBRIDGE, 
C. 

-H. the DUKE of TECK, G.C.B, 


The principles of Application of the Egyptian War Fund are:—1st. To 
afford immediate assistance to the families of the killed on a scale which- 
though, perhaps. temporarily small, may yet prevent a great deal of suffer- 
ing. 2d. To afford such permanent assistance to the families of the killed, 
or to disabled men, by either direct aid to the sufferers, or grants of mcney 
to cognate institutions, as may seem best. All branches of the service are 
eligible, the sole condition being service in the Egyptian Expeditionary 

orce. 

SUBSCRIPTIONS are earnestly requested. Remittances can be sent 
to LADY Jang TAYLOR, 36, Faton-place, S.W.; 

Craig’s-court, S.W, 
Applications for assistance to be made to the Hon. Secretary, Egyptian 


Commander-in-Chief, 


R 
R 
R. 
R. 
XK, 
5 


or to Cox and Co., 


War Fund, 


New-buildings, Little Park$tree ueen Anne’s-gate, 
London, S.W. By ee ee 


mn RRR EERE RR 
GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held ‘at the 
Society’s Apartments, Burliggton House, on FRIDAY, Feb 16th, at 
One o'clock; and the ANNUAL DINNER will take plate the ‘same 
Evening at the St. James’s Hall Restaurant (Regent Streæ Entrancq), at 
Sigeo’cloc’ 

elfows and Visitors intending to dine are requesteg to leave their Names 
atthe Society’s Apartments. toni i = 


“LONDON UNIVERSITY ,CORRE- 


SPONDENCE ChASSES conducted by a D.Sc. of the University. 
Papuils yery cuccegsful in recent Exams, Full particulars on receipt of 
Stamp nvalopei w Ri H. Jupe, 


„Sc, M A | 8, Gloucester Tewace, 
Elswick Jal b ae 


eweastle-on-Pyne. t 








ry 7 fi eC g e” 
UNIVERSITY COLLEGE, DUNDEE. 


A DEMONSTRATOR is required for thePHYSIC@AL LABORATORY. ® 
Salary, £12@. Information as to duties, &c., may be obtained from Messrs. 
SHIELL & SMALL, Dundee, to whom Applications, accompanied by Testi- 


. . 
e @e 


MICROSCOPES. 


gained, The names of three gentlemen, to whom references may be made, 
should be given, but no Testimonials need be sent unless they are asked for. 
e 


or Twelve Tubes for ros, 6d. è 


Portfolio of Drawings, Eight Parts, xs. gach. . 


aa, a 
NORMAL SCHOOS OF SCIENCE AND 
ROYAL SCHOOL OF MINES, - 

SOUTH KENSINGTON. e æ @ 
The SECOND TERM of the Session 1882-83 will begin on FEBRUARY 
Hiner a on® Mechanics, Ché istry, Rpogany, Geology, and 


All the Laboratories open daily 28 . 
Apply to the REGISTRAR, Normal School of Science, Sous Kensington. 


MUSEUM CURATOR.—Engagement de- 


sired as such by Gentleman having a gocd kgpwledge of Geology and 
Zoology, who would devote his best ‘attentidn for Moderate Salary. 
South Coast of England preferred.~~Address CURATOR, care of Editor 
of NATURE, 29, Bedford Street, Strand. e 


TO BE SOLD.—* Nature,” vols. xvii.-xxiii. 
incl. Bound; Numbers to date unbound. Correlation Physical Forces 
(Grove); Elect. and Mag. (Clerk Maxwell), 2nd Ed.: both unused and 

` as good as new. Also 4 Qabinets, Minerals and Fossils, separate or 
together, x + Aw —-Nature Office, Bedford Stre:t, Strand. ‘ 


TO BE SOLD.—A Museum containing 


about soo Alpine Animals of Switzerland (Quadrupeds apd Birds) at a 
low price. For particulars apply to @EORG SCHEFFER, Zurichs 
Switzerland. o 


THE ELPHINSTONE AND VINGENT 
CONTINUOUS CURRENT DYNAMO-ELECTRIC MACHINE, 
—Shunt Machines, to drive 4oo Swan Lampsgnow ready® For prices 
and other particulars, apply to Mr. THEODORE BAXTER, 79}, Grace- 
church Street, E.C, 


- GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums,'&c, 


STUDENTS? COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 

















JAMES R, GREGORY, ’ 
° Extensive Geologica Stores, - 
E @ 
88, CHARLOTTE STREET, FITZRQY GQUARE, LONDQN. 


MINERALOGY AND LITHOLOGY. 


Mr, HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 
TENSIVE SERIES OF FOREIGN ROCKS. ° s 


d bd . LN oP Application. ¢ 
Hammers, Chisels, and Hammer Straps. 
_PRIVATE LESSONS AND SVENING oCLASSES, . 
e Blowpipe Cases and Apparatus, `° 
n Catalogtes free. : 
SAMUEk HENSON, . E 


. 277, STRAND, LONDON, ` 
e Opposite Norfolk Street. 


*DIAMONDS IN MATRIX. 


R. C. NOCKGLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the aboge ; also Cut Precious Stones in ali Colours. 
e 


Precious Stones valued and haught. 


if FRITH STREET, SOHO, W. 
. e 








e 
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Feb. 1 1883) .? 
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PUBLISHED BY MESSRS. LONGMANS & CO. ° 





` ELEMENTARY TREATISE ON. PHYSICS, ° 


. _ Experimeftal and Applied, for the use of Colleges and Schco‘s. , 
Translated and Edited from Ganot’s “ Éléments de Physique” by E. ATKINSON, Ph.D, F.C S., Professor of 


“Experimental Science, Staff College, Sandhurst, 
= © 4 Coured Plates and 844 Woodcuts, 


Tenth Edition, revised and enlarged ; with 
Large crown 8vo, price 15s. cloth. 


. 
* w Jn the present edition the fresh matter has increased by about twenty-five pages the size of the book as it stood in thé last edition. 
TRe new matter includes twenty-four additional illustrations. 


NATURAL PÍIIŲOSOPHY FOR GENERAL READERS AND 


YOUNG PERSONS. 


a . 2 
Translated and Edited from Ganot’s “ Cours Elémentaire de Physique” by E. ATKINSON, Ph.D., F.C.S., Professor 


98 Expertmental Scienee, Staff College, Sandhurst. 
Crown 8vo, price Fs. 6d. cloth. 


A Plates and 471 Woodcuts, 
Tt may Yusafely asserted that no book on Physics has had a more 
deserved poptlarity during the past fifteen yess among teachers and pupils 
than Dr Atkinson’s ‘ Elements of Physics® now in the tenth edition. The 
reason for this igggery obvious. Basing his work on Ganot’s well-known 


Fourth Edition; with 2 Coloured 


treatise, De Atkinson, by well-chosen additions and amplifications of his 
own, strove to produce a good bock and abundantly succeeded. Improve- 
ments on old methods, and new discovenes, have in lke manner found place 
from tıme to time in each successive edition ”— Philosophical Magazine. 





TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL, 


s FOR THE USE OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS, 


° Edited by C. W. MERRIFIELD, F.R.S. 


ABNEY’S PHOTOGRAPHY. 3s. 6d. 
BODE SONS (Sir J.) STRENGTH of MATERIALS. 
S. 6 


3 
ARMSTRONG’S ORGANIC CHEMISTRY. 3s. 6d. 
BALL'S ASTRONOMY. ós. 

*BARRY’S RAILWAY APPLIANCES. 3s. 6d. 
BAMERMAN’S SYSTEMATIC MINERALOGY. 6s. 


BAUÈRMAN’S DESCRIPTIVE MINERALOGY. 
[Zn the press 


BLOXAM’S & MUNTINGTON’S METALS. 5s. 
GLAZEBROOK’S PHYSICAL OPTICS. 6s. 
GOODEVE’S MECHANICS. 3s. 6d. 

GORE’S ELECTRO-METALLURGY. 6s, 
GRIFFIN’S ALGEBRA and TRIGONOMETRY. 


3s. 62 NOTES. 3s. 6d 
JENKIN’S ELECTRICITY and MAGNETISM. 
3s. 6d. 





MAXWELL’S THEORY of HEAT. 3s. 6d. 

MERRIFIELD'S TECHNICALARITHMETIC, 38. 6d. 
Kar. 3s. 6d. 

MILLER’S INORGANIC CHEMISTRY. 3s. 6d. 


PREECE and SIVEWRIGHT’S TELEGRAPHY. 
gs 6a. a 


RUTLEY'S STUDY of ROCKS, or TEXT-BOOK 
OF PETROLOGY, 4:. 6d. i 
SHELLEY’S WORKSHOP APPLIANCES. 3s. 6d. 


THOMÉ'S STRUCTURAL and PHYSIOLOGICAL 
D 6s. 
THORPE’S QUANTITATIVE ANALYSIS. 45. 6d. 


THORPE and MUIR’S QUALITATIVE ANALYSIS. 
6a 


3s 
TILDEN’S CHEMICAL PHILOSOPHY. 3s. 6d. 
UNWIN’S MACHINE DESIGN. 6s, 


WATSON’S PLANE and SOLID GEOMETRY. - 


3s. 6d 





MILLER’S ELEMEN TS of CHEMISTRY, Thecretical and Practical. 


0. @ 165, 


8 
MIL 


ERS, ELEMENTS of CHEMISTRY, 


Chemistry. Sixth Edition, revised throughout, with Additions by C. E. GROVES, 


MILLER’S ELEMENTS of CHEMISTRY. Part I 


revised, and for the most part rewritten, by H. E. ARMSTRONG, F.R.S®, and 


Part I. Chemical Physics, Sixth Edition, revised, with Additions, by H. MACLEOD, F.C.S. With 274 Woodcuts, 
Ld 


Part II. Inorganic 
With it Woodeuts, 8vo. 24s. 


“Fifth Edition, 


Č. E. GROVES, F.C.S, The Chemistry 


of Carbon Compounds, or Organic Chemistry: Hyglrocarbons, Alcohols, Ethers,@Aldehides, and Paraffinoid Acids; with 20 


e Woodcuts. 8vo. 315. 6d 


A 
*Sciences. 


kart If completion, ptice £2 10s., recently published, 


‘We are not aware of any work of reference in any language, coverif 
the whole extent of chemical and @hemicag physical science, which can be 


«placed on a level with Mr. Wat®'s Dictionary.” /Joufnal of Science. 


‘This work is so well known andeso generally appreciated from the 


previous volumes, that probably the highest commendation that could be. 


given to that now issued ıs to say that it fully maintains the charactgr it 


has already secured, and this can unquestionably be saig with the fullest 


justification.” —Mining Journal, 
“The Eaghsh language is not rich in lexicons of science, we would 
point to this work as a model upon which others might be frathed. To the 


Is. 6 
DICTIONARY of CHEMISTRY and the Allied Brapches of other 


Edited by HENRY WATTS, F.R.S., F.C.S. 8 vols. medium 8vo. 
THIRD SUPPLEMENT, completing the Record’ of Chemical 


LIZ 128 6d. e ° . 
Discoveryeto the Year 1879. 
. . e.” 
practical analyst th work must prove of the utmost value—to the Philo- * 
sophical investigator it must, as the record of all former labours, be a great 
gain—and to -the student who is true to his studies ıt will prove an evas- 
ready guide ‘ded manufacturers know the value of chemistry, and are 
many of them eXperts in the speci@l branches of ghe science which bear on 
their particular industries They rectre to know the latest discoveries, and 
sto keep them as it were in stock until the march ofimproventent renders it 
necessary to apply them. ‘This Dictionary places them w paSsession of these 
desiderata. "~~ d thenaeunt, e hd e 
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The ELEMENTS of MECHANISM, By.T. Ms GoopuvE, M.A. Letturer 


on Applied Mechanics at the Royal School of Mines New Edition, rewritten and dalarged ; with 342%, Woodcuts. Crown 


8fo0. 6s. a . 
. Londow: LONGMANS, GREEN, & CO., Paternoster Row. R . ə 
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The most eminent writers on various @omestic subjects will contribute monthly 


articles, and will carry out the promoters’ object by making the Magazine IN- 
TERSELY PRACTICAL 4ND THOROUGHLY USEFUL. e 


A NEW AND ORIGINAL SERIAL STORY, 
Specially written for the work by Rosa MULHOLLAND, will commencein Part I. 
A Splendid PRESENTATION PLATE entitled ‘f The Flower Girl,” alone worth 15. 


J. C, BUCKMASTER, of the Royal Schooleof Cookery, South Kensington; A. G. 
Payne; W. EARLY, of the Gardeners’ Chronicle; P. N. HasLuck, Editor of 
Amateur Mechanics; Dr. GORDON STABLES; W. H. Woop, M.RoLB.A, ; 
ELISE OLLIF ; ANNIE BARNETT; THOMAS ARCHER; ROBERT J9 GRIFFITHS, 
M.A., LL.D. The Drawing-room, the Diningy@gpm, and indeed every rodin in 
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A COMPLETE ` ja 


ENCYCLOPÆDIA OF DOME st ic full P ospectuses of all Bookstalls and Newsyendors® Sanrgle Pari, 8 Stamps From 


REQUIREMENTS, 


: Hundred and Fifty Members will now te admitted at an admission 
un! 
| Suffolk Street, Pall Mall, S.W. - 


the house, will be treated by the best writers, and others will each, ogntribute 
° 


LETTS, SON & CO, Limite, London Bridge, E.C. 





x NEW ATHENAZUM CLUB. 
For Graduates of Universities and Members of Scientific and Learned Sociegies. (Establishedsx878). 

5 e EXTENSION OF PREMISES. ° 

The success which has attended the formation of the New Athenæum Club, requiring the Fxtension of the Club Premises, those adjgining in Pali 
1 Mall East, lately occupied by the Eton and Harrow Club, will be opened for the use of the Members, in addition to the prese 
ee of £3 35 Annual Subscriptiong (covering 1883):—Town Members, £4 45.3 
try Members, £2 2s. Gentlemen desirous ef becoming members should apply for the requisite forms to. the SecreTaxy, New Athenzenm Club, 

‘ P 


papers in their various departments. s 
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Now Ready, Price gs. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE of GREAT BRITAIN and IRELAND 
February, 1883. Vel. XII. No 3, 184 pages with 2 Plates and several 
Woodcuts, contains Papers by the Right Hon Sir H. Bartle Frere, Dr. 
G. W. Parker. Mr. A. H. Keane, the Rev. S Mateer, Mr. G. H. 
Kinahan, Mr. Villiers Stuart, M.P., and Mr E. H. Man, y 


TRUBNER & CO, Ludgate Hill. - 


WEATHER FORECASTS, AIR AND 
- TIDAL CURRENTS, and DATES of STORMS for 1883. Price's. 
By D DEWAR. 
London: J. BLACKWOOD & CO., Paternoster Row. 
ú By the same Author, 


A NEW THEORY of NATURE, contain- 
ing Observations on Weather, Tides, Capillary Attraction, Evaporation, 
and Sun-spots Přice 3s. Ga. : 

Wm. REEVES, 185, Fleet Street, E.C. $ 


THE WEATHER. : 
Now Ready, Fourth Issue, 76 pages demy octavo, price 1s., post free rs, 2d. 


| a THE WEATHER of 1882, as OBSERVED 
4 in the Neighbourhood of London, and compared in all respects with that 
of an average year. By EDWARD MAWLEY, F.M.5S,F.R.HS, 
> Hoa Sec. National Rose Society, with Tables of Daily Observations and 
a Diagram. 
London? EDWARD STANFORD, 55, Charing Cross, S,W. ; 
WILLIAMS & STRAHAN, 7, Lawrence Lane, E, C. 
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1 WÒRKS BY SHADWORTH H. HODGSON. 


` THE NEW METAPHYSIC. 


‘1. TIME AND SPACE: a Metaphysical Essay. 8vo, 16s. 


ig 2. THE THEORY OF ®RACTICE: an Ethical Enquiry. 2 vols. 
} Bvo. 248. Ld 


3 THE PHILOSOPHY OF REFLECTION. 
ë The above are uniform, in Cloth 


2 vols., 8vo, ars. 
ore . e ` 

GUTCAST ESSAYS ANI9 VERSE TRANSLATIONS. 
os8yo. “half-bound, gilt top, 8s. ¢d. 


mere London: LONGMANS & CO” 


In crown 


fe 





. On the rst of every Month. 
° i] e 
. - JOURNAL .OF BOTANY, 
. e e 
Pe ° e BRITISH AND FOREICŲ _ . 
“| Edited by James Britten, f-L.S., British Yuseum. 9. © 
ContTEwrs.~Original Articles by leading Botapists.—Exstracts, and 
Notices of Books and Memoirs —Afticles in Journ: 


Proceedings of Societies.. =, . sy 
~Price“1m 3d. Swbscmption for One Year, payable in advance, 125. 


» 
London: WEST. NEWMAN, & CO. 54, Hatton Garden, E.C-e 











—Botanical News.— A 


TRANSIT TABLES FOR 1883, giving the 


Greenwich Mean Time of Transit of the Sun, and of about Twenty 
Stars, for every day in the year, with other astronomical information 
for popular use. By LATIMER CLARK, Meinb Inst. CE. Crown 
8vo, cloth, price 2s. 6d. post free. j 

By the aid of these tables, accurate time may be obtained m any part 
of the world 


TREATISE ON THE TRANSIT INSTRUMENT, as applied to the 
determination of time, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb. Inst. C E. Demy 8vo, cloth, 5s. post frea 


AN IMPROVED TRANSIT INSTRUMENT of the highest quality 
Price £8 e 


ALFRED J FROST, 6, Westminster Chambers, London, S.W. 


EDITED BY HENRY WATTS, BA, F.R.S., ae 
. © Editor of the ¥ourma? of the Chemical Soéiety. % 
FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY, Twelfth Edition, with Coloured Plate and 154 Engrav- 
ings, crown 8vo. 8s. 6d. ‘Alia 
so, 


FOWNES’ CHEMISTRY OF CARBON 


COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crown 8vo tos, 


London: J. & A. CHURCHILL, 11, New Burlington Street, 


~ JOH. AMBR. BARTH, éditeur- 
LEIPZIG, Johannesgasse 34. bien tgs 


PERIODIC#A. > . 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PocavporFr (von 1895 bis 1876), von 
G, WIEDEMANN {seit 1877). Jahrhch 3 Bde oder 12 Hefte. ® Bire 

Beibldtter zu den Annalen der Physjk ug Chemie. Herausge- 
geben seit 1877 von G u. E. WIEDEMANN. Jahrluchx2Hefte 8° M x16 

Journal fur praktische Chemie (von 1828 bis 1834 unter dém 
Titel: “Journal für technische und oconomische Chemie”’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
186p) Neue Folge (seit C870) betuusepeneben von H, Korse und E. v. 
Maeyer. Jahrhch 2 Bande in 22 Heften. 8° M 22. 


Vollstandige Veflagsverzeichnisse werden jederzeit, auf Yerlang® fganco 
' é zygssandt. 


“MINERALS AND PRECIOUS STONES. 


Mr. BRYCE-WRIGHT begs to call attentfon ‘to pis exten- 
*sive and valuable collection of 


MINERALS AND, PRECIOUS STONES,. 


from which single specimens “can at all times be «elected at 
nfpderate priges, i ; : 
Boxes sent on approval to any part of the world. 
Gems apd Precious Stones can be purchased either mounted 
or unmounted. : 
© a BRYCE-WRIGHT, 
o Mineralogist and Expert in Gems and Precious Stons. 


. 204, REGENT STREET, LONDON, W. 
a ` e 
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DIARY OF SOCIETIES. k LIGHTNING CONDUCTORS. 
e e 
e Loypon Experieyge, accumulated since thd time of Benjamin Franklin, proves 
ay e conclusively that a Conductor made of Copper of adequate size is best 
, THURSDAY, FEBRUARY 15. fall appliances for the protection of every description of building from the 


RoyaL Socizty, at 4 30 —On the Amount of Light reflected by Metallic 
Surfaces: Sır John Conroy, Bart.—Descnption of an Apparatus employed 
at the Kew Observatory. Richmond, for the Examination of the Dark 
Glasses and Myrors of Sextants: G M Whipple —On the Atomic Weight 
of Manganese : Pgof Dewar, F RS, and A, Scott 

LINNEAN SOCIETY, at 8 —Outer Peridium of Broomeia: G Murray --The 
Manfa or Lerp Insect * J G Otto Tepper.—Elongation of Pedicel of an 
Orchid *ager Flowering. W B. Hemsley —Ceylon Corals: W 
Ondaatje.-—Féora of Madagascar, IIIe J G. Baker. 

CHENICAL SOCIETY. at 8g Un some, Derivatives of Diphenylene-ketone 
Oxide ; G. Perkin @e 

fone econ, at 7 —Europe since Napoleon's Fall: C. A. Fyffe. 

oy none InsTITUTION, St 3 —The Spectrosappe: Prof. Dewar 


bed FRIDAY gF nrvary 16 
ROYAL INSTITYTION, at 9 §—Anomalous F@ms of Primeval Vegetation: 
Prof. W.G Willamson e 
GEOLOGICAL Sécinyy, at 1 ~Anniversary. 


= @ ec SATURDAY, Fusrvaty 17. 
Roya. INSTITUTION, at 3.—Singing, Speaking, Stammering: Dr. W. H. 


Stone, 

e SUNDAY, FEBRUARY 18,° 
SUNDAY LEcpurE SocærTy, at 4 —Political Môrahty: Rev J W. Horsley, 
Ţ MONDAY, FEBRUARY 19. 


ARISTOTELIAN SOCIETY, at 7.30 —Kant’s é Critic of Pure Reason” 
ake 
VICTORIA Inggir, at 8. 
NDON InsTITUTION, #@ 5 —Æsthetics of Nature: A. Tylor 
Society oF Arts, at 8.—IIlunynatng Agents: Leopold Field, 


e TUESDAY, FEBRUARY 20. 
ZOOLOGICAL SOCIETY, at 8 30—On Birds fom Timor Laut, collected by 
Mr. Henry 5 Forbees Mr Sclater—On some New or Rare Species of 
- Echinodermata: Prof. J. Jeffrey Bell.—On the Lingual and Hyoid Appa- 
ratus of Bırds* Dr. Hans Gadow.—On some Point» in the Anatomy of the 
Lanude, Paride, and Tenwrostres: Dr. Hans Gadow. 
STATISTICAL SOCIETY, at 7 45 
_ RoyaL INSTITUTION, at 3 —'Ihe Supreme Discoveries m Astronomy (The 
. Seale on which the Universe is Built): Prof R. S Ball. 


WEDNESDAY, FEBRUARY 21. 


GEOLOGICAL Socizry, at 8 —On the relation of the so-called ‘‘ North- 

*ampton Sand ” of North Oxfordshire to the Clypeus Grit: E A. Walford. 
—Kesults of Observations in 1882 on the Positions of Boulders relatively 
to TaY nderlying and Surrounding Ground, in North Wales and North- 
west Yawkshire, with Remarks on the Evidence they furnish of the 
Recency of the cI ose of the Glacial Period: D Mackintoch —Notes on 
the Corals@and ‘‘ Bryozoans” (Hal, Ulnch, &c.) of the Wenlock Shales 
(Mr Maw’s Washing): G. R. Vine, Communicated by Prof. P, M 
Duncan, F R.S f 

METEOROLOGICAL Socigty, at7 —Note on a remarkable Land Fog Bank, | 
“The Larry,” that occurred at Teignmouth, October 9, 1882 ' G. Wareing | 
Ormerod, M.A —Bayometrıc Depressions between the Azores and the 
Continent of Europe: Capt. J. de Bnto Capello.—Weather Foreca ts and 
Storm Warnings on the Coast of South Africa: Capt Campbell M. 
Hepworth, —Note on the Reduction of Barometric Readings to the Gravity 
of Latitude g5 and its Effect on Secular Gradients: Prof, E. Douglas 
Archibald, M.A 

SOCIETY OF ARTS, at 8.—Recent Improvements in Agricultural Machinery : 


D. Pidgeon. 
THURSDAY, FEBRUARY 22. 
ROYAL Stciery, at 4.30.8 


7A. 


LONDON INSTITUTION, at 7 —Electric Lighting and Locomotion: Prof. 
Ayrton 

Socisty or Arges, at 8 —Some Causes of Fires and Methods for their Pre- 
wention: W, G. MEMillan 


Socizty OF TELEGRAPH È 
ROYAL INSTITUTION, at 3. E 


Dewa a 
FRIDAY, TEBRUARY 23 
RoYAL INSTITUTION, at 8.— Sir Francis Drake; W H Pollock. 
SATURDAY, FEBRUARY 24 


e 
Puysicax SOCIETY, at 3.—Optical Combinations of Ciystalljne Films: @ewis 
Wrgh?—Expermental Demonstration of the Vorticle Theory of the For- 
mation of a Solar System Philip Brah, 
ROYAL InsgirTuTion, at 3 —Singing: De Wey, Stone. s 
mr) 


NGRCEERS, at 8 . 
Spectroscope and its Applications: Prof. 








destructive effects of lightning. 


WEW ATL, & cols 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most iitective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple ın its e appliga igation, no Insulators being pat 
only ONE SHILLING per Foot for the standard size, w! 


in any storm. 
R. S NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATESHBAD-ON-TYNE. 


SUBSCRIPTIONS TO “NATURE.” 


tired, and it costs 
ch ensures safety 





s d. 
Yearly . . . 2 wre e we » 280 
Half-yearly. s . . «©». « » « 14 6 
Quarterly . ©. ss sses 76 


To the United States, 
within the Postal Union :— 


Yearly 2... we ee 


Half-yearly, . . 2 6 1 « ew 
Quarterly . s a 1 ew ww a 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. 9d. per Line after. 


Zs a 
One-Eighth Page, or Quarter Column. . . . 018 6 
Quarter Page or Halfa Column, . . . . . 115 0 
Half a Page, ora Column. . .. ...+ 35 8 
Whole Page . . . 2. 2. 6 «© ee se + 6 6 O 


Post Office Orders payable to MACMILLAN & CO, 





OFFICE: 29, BEDFORD STREET, STRAND, W.C. 








NOTICH OF REMOVAL. 
JAMES HOW & CO, œ 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(Lars: OF 5d Brmwe St., AND ?, FosTER LANE). 


HOW'S STUDENT’S stents ‘SCOPE, HOW’S MICROSCOPE LAMP, 


Rock Sections anc ather Objects fg the Microscope. * 
ae Ae 2 @ 





Toss i q 


New Self charging Induction Electrical Machiné.. `- 


SOLE AND EXCLUSIVE ' AGENTS, 3 . 


=. E. 


84, MAIDEN LANE, 


BECKER & CO. 
COVENT "GARDEN, 


a e 
e 


LONDON, W.C | 


ILLUSTRATED AND DESCRIPTIVE PRICE LIST SENT POST „FREE ON 
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. MR. JUSTICE STEPHEN'S NEW “BOOKS. š 
©. iA HISTORY OF THE CRIMINAL. LAW OF ENGLAND: 
By SIR JAMES FITZJAMES STEPHEN, K.C.S.1I., D.C.L?, a Judge of the High Court of Justice, Queen’ s Bench Division, &e. 
. © 3 vols, 8yo. 485, 
“This is the first time, we believe, though it is strange to have to say it, that th® history,of any great 
branch of English law, with the exception of purely Constitutional law, whith belongs as mudh to historians 
E as to lawyers, has been thoroughly worked out; and the task has been a formidable one, for almost *every- 
thing had to be done from the beginning. . . . Mr. Justice Stephen has made it his businessetc& track the 
true sources of the law through all the vast and miscellaneous mass of supgrincumbent comment» and 
- tradition. He has ransacked abridgments and reports of early cases, ill penned and worse prinkéd, in a 
, language made almost unintelligible by barbarisms and abbreviations. He hds wrestled mightily with 2 hastes 
of perplexed statutes, of which not many lawyers know so much as the exgstenc®& The results of alf this 
labour, a labour which can only be called enormous, are presented in an orderly and natural arrangement, and 
with an almost punctilious abserice of technicality, so that not only are they intelligible fo any reader gf fair 
capacity and industry, but misunderstanding is hardly possible.”— Zhe Times. 
ABLE OFFENCES. By Sir JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., a Judge of the i Court of 
Justice, Queen’s Bench Division, and HERBERT STEPHEN, LL. M., Esq., of "the Tnner Temple, Barrister- ‘Law. 8vo. 
12s. 6d. 
MACMILLAN AND CO., LONDON, ‘ ” A 
SECOND EDITION, ESTAB. BiG 1852 ° 
GRIFFIN’S PATRONISED BY HER MAJESTY THE QUEEN. . 
First Prize Medals Brussels and Philadephia International Exhibitions, 
J 1876. o 
C HE MICAL HANDICRAFT. Silver Medal Cribtal Palace Electrical Exhibition , 7 
TOEF SANDERSON & COMPANY, 
A CATALOGUE OF CHEMICAL APPARATUS: |- ELECTRIC ENGINEERS, 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. MANUFACTURERS OF EVERY DESCRIPTION oa” 
Demy 8vo, 480 ppe, Illustrated with 1,600 Woodeuts, 
Most Complete and Cheapest List of Apparatus, LIGHTNING CONDUCTORS, 
S I SOLID COPPER TAPE LIGHTNING CON- 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET DUCTOR in Continuous Lengths without Joints, as now being fixed by us 
LONDON, W.C to Westminster Palace, the Royal Mint, the Royal "Courts of Justice, Strand, 
e , ome the City of London Schools, Thames Embankment, City Guilds Technical 
g College, &c- 
- S G. ; T l S L E Y & Co COPPER ROPE CONDUCTORS from One SHILLING per foot, 
(3 vy ‘ 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
> 2 PISTAN S ' TUBES, &c. i 
172 BROMPTON ROAD, S.W. + A P 
(Close to South Kersington Museum.) : LEADENHALI HOU SE, 
i j THE PHONEIDOSÇOPE tor, Leadenhall Street, Londong E.C. 
An Instrument for Observing the Colour-Fi i es of Liquid Films under the (La e 44,Essex Street, Sia, W.C), 
action o! Onorous Yi rations, 
Being a visible demonstratio, ogof the Vibratory and Mglecular Motion of a TO ASTRO N OM E RS. 
, clepiigne Plate s Insending Purchasers of Telescopes should send for “ Hints on Silvered 
The PHONEIDOSCOPE, with 3 Discs, Battle of Solution, Descriptive | GIMs Reflecting Telescopes,” by G; ÇA LVER (maker of the 37-inch 
Pamphlet, &c., in Cardboard Box, ros. 6d. Gains Reflect8r, &c.), and ‘ Boat Ece containing important ‘Testimonials 
r as to their efficiency, &c., &e. ‘ost free Nine Stamps. * 
MANUFACTURED Q@ND SOLD WHOLESALE AND RETAIL BY eo x 
S. @ TISLEY & CÔ., ?7z, BROMPTON ROAD, LONDON, S.W. G. CALVER, F.R.A.S., ` 
TELEPHONIC EIECTRICITY. All Materials %upplied for Pai HOUSE, 
oo, Experimental Purposes. WIBPFORD, 
| ° Price Lists of Electrical and Acoustic Apparat, with Drawings and $ CHELMSFORD. 
| © Vs Description of the Harmonograph. Post Free, ad. N.B.—Second and Reflectors aut Refractors frequently for Sale. 
MICRO- PETROLOGY., ° 
pane’ series of Rock Sectiofis, çomprising Fis rap Aplite, Oe THIS 
> te, > £ ' 
. lavas Tip er Keniaa Nep elais. obMian, et a Pine, o a y MEDICINE 
bad pet at a op kyr, ee a Se ee ere stack Byerley =a A ~ 7 aal Di a f the LIVER, STOMACH 
a@hylite, Trachyte, &c., xs ent 2s. eac ections of Sedirtentary Iaa Ce ain Cure for a asorders 0. @ 
Í pee: showing Foraminifera, Spgnge Structure, Cypils, Shells, ae AND BO Ss. A Great PURIFIER of the BLOOD; a 
e  JHOMAS D. RUSSELL, Powerful Invigorator f the System, in cases of WEAKNESS 
Š 48, ESSEX. STREET, STRAND, W.C. z AND DEBILIZY, and is pnequailed in Female Complaints, 
i e e è A x e r 
0o y şs id oe 8 K e 3 i 3 ® . 
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“Messrs.. , MACMILLAN '& (C08. NEW BOOKS. i 


MR. WILLIAM BLACK’S NEW NOVEL. 


SHAN DON -BELLS. By Wrrtram Brack, Author of “A Princess of 
Thule,” ‘Madcap Violet,” &c. °3 vols. crown 8vo. 315. 6d, 
DR. GEORG EBERS’S NEW NOVEL. 


ONLY “A WORD, By Dr. George Esers, Author of “The Egyptian 


p Princess, ” «The Burgomaster’s Wife,” &c, Translated by CLARA BELL. Crown 8vo. 4s. 6, [Zz afew days. 
BY, HIS *GRACE THE ARCHBISHOP-ELECT OF CANTERBURY. 


BOY MFE? its Trjal, its Strength, its Fulness. ‘Sundays in Wellington 


~ College, 1859-1873. Three Books. By E. W. BENSON, D.D., formerly Master of Wellington College, Archbishop. 
© Ela of Canterbwy. A New Edition, with Additions. Crown Svo. 63. 


ORIGIN ES CELTICAE (a Fragment), and other Contributions to the 
History of Britain. By EDWIN GUEST, LL.D., D.C.L, F.R. S., late Master of Gonville and Caius College, 
Cam e. With Maps and Steel Plate. 2 vols, Svo. 325, 


MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME. 


BABRICS.. With Introductory Dissertations, Critical Notes, Com- 


mentary, and Lexicon. By W. G. RUTHERFORD, M.A., Balliol College, Oxford, Assistant Master in St. Paul’s 
ScHbol, 8vo, 12s. 6d. 


.HOMER.—THE ILIAD. Translated into English Prose, by ANDREW 


LANG, M.A., WALTER LEAF, M.A., and ERNEST MYERS, M.A. Crown 8vo, 125, 6d. 


i DOMESTIC BOTANY : an Exposition of the Structure and Classifica- 


* tion of Plants and of their Uses for Food, Clothing, Medicine, and Manufacturing Purposes, By JOHN SMITH, A.L.S., 
Ex-Cyrator of the Royal Botanic Gardens, Kew. New Issue. 8vo. 125. 6d. 


OBJECT TEACHING. _ A Lecture delivered at the Pupil-Teacher 


“Centre, William Street Board School, Hammersmith. By J. H. GLADSTONE, Ph.D., F.R.S., Member of the London , 
School Board. With an Appendix. ’ Crown 8vo. Threepence. 
“ It Ba short gut interesting and instructive publication, and our younger teachers will do well to read it carefully and 
thoroughly. There is much in these few pages which they can learn and profit by.” Zhe School Guardian, 


THE ENGLISH CITIZEN.- A Series of Short Books on his Rights and Responsibilities. New Volume. 


THE STATE IN RELATION TO TRADE. By T. H. Farrer. 


Crown 8vo, 35. 6d. 2 


A SYNTHETIC FRENCH GRAMMAR FOR SCHOOLS. By G.E. - 
Gears de. Grova re pon T raed Series of Foreign Classics ; Author of Macmillan’s Progressive French and German l 


’ MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES. 


HOMER'S ODYSSEY.—_THE TRIUMPH OF ODYSSEUS. .Bogks 
Fa rosy Eyed, with Introduction and Notes, by $, G, mae | M.A., Fellow of Hertford College, Oxford. 


EURIPIDES.—MEDEA. Edited by A. W. VERRALL, M. A., Fellow and 


Lecturer of Trinity College, Cambridge. Fcap. op. 35, 6a, 


HORACE.—THE ODES. * Book IV. and Carmen Seculare. Edited by 


T E. PAGE, M.A., formefly Fellow of St. John’s Coltege, ote Assistant Mester, at vale ana oh Svo. 25, 
ee N a few RAYS 
LYSIAS. -SBLECT ORATIONS. Edited, with Introduction and 


Nétes, by E, S. SHUCKBURGH, M.A., Assistant Master at Eton, and formerly Fellow of Emmanuel College, ‘ 
Cambridge. Fcap. 8vo.e 6s. 
t Having read Mr. Shufkburgh’s dook, antl examined it minutely from beginning, to end, I wish to say in my opinion, it ise 
an admufable piece of scholarly wôrk in its kind, and, beyond doubt, the most ymportant help 40 à school study of ‘Lysias’ 
which has yet appeared in this country.” — PROF. Jews i in The Academy. 


MACMILLAN’S FOREIGN SCHOOL CLASSICS., YEW VOLUME. -* ° 


GOETHE.—GOTZ VON BERLICHINGEN. Edited’ by H. A “Burns 


M.A., Assistant Master i in Mengo CoBege. 18mo, 2s. 
e 
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CHARLES COPPOCK, 
i R. & J. BECK l 


a ©, HAS CEASED BY EFFLUXION OF TIME, HAs OPENED ix COMMODIOUS PREMISES AT j 


100o, NEW BOND STREET, oy 


WHERE HE WILL CONTINUE HIS BUSINESS AS A A 


"o MANUFACTURING OP TICIAN, e 


And not onty supply the Instruments:manufactured by his old Firm, but those of the most recent’ and iaoa forms demgħded by 
Amateurs and Histological Students—notably one constructed to data derived from hus lat experience obtained in “the Scotch 
Medical Schools. Materials for tae preparation of Microscopical Objects and all Scientific Instrumgnts will be Supphed upes Me 
most reasonable terms, ° Full catalogue will be issued without delay. ° 


Oculist’ Prescriptions will receive personal attention, © 


a 
“@ © 6 


100, NEW BOND STREET, LONDON, ‘*W.:* @ 


CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness, 
Lightness, Compactness, &c, Every Tourist should have one on his Summer 
Rambles. Circular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILL & CO, are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 vafieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
Amateur Lathes, ‘Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 

“HOUSEHOLD ELEGANCIES.” 
1 A New Book for Ladies, Hundreds of Illustrations, with Hints how to Orna” 
ment their Houses cheaply and tastefully, 300 pp. 8vo. Post free, 6s. 6d, 
AMATEUR CATALOGUE, 160 pp. Morse with 100 Hlusirations, 
sent on receipt of 6d. 














NOW READY, with numerous Illustrations, Medium 800, Price 12s. 6d. l po 


A TEXT-BOOK OF '’ 
PATHOLOGICAL ANATOMY AND 
PATHOGENESIS. + č # . 


oo © BY ERNST ZIRGLER, cid ar 


Professor of Pathological Anatomy in the University of Tubingen. ® © . j 


TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B., M: RCP., 
. Fellow ind Medical Lecturer of St. John's College, Cambridge. BE 


PART L—GENERAL PATHOLOGICAL ANATOMY. 
e . , MACMILLAN AND CO., *LONDON. oe : ya 


. kó ° e Lod 


| BEARVEY AND PEAK, . 


SUCCESSORS TO *W. LADD & CO, , œ 
SCIENTIBIC INSTRUMENT MANUFACTURERS,, : 


o 


. ., BEAK STREET, REGENTS Desi LONDON, W. 


2° “THOLLON'S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION, 


PHPLOQOPHICAL APPARATWS” OF EVERY DescrietfoN SUITABLE “FOR, LE€TURES AND CLASS INSTRUCTION IN 
ACOBSTICS, LIGH® HEAT, MAGNETISM, ELECTRITY, PNEUMATICS, &c. 


e ° "ILLUSTRATED CATALOGBE, PRICE SIXPENCE, 
E etna hain MRE 


Printed Y R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria’ Street gin the C City of London, and published by 
MaQeunnan AND CO. at the Offices 29 and 30, Bedford Street Covent Gardens- THURSDAY, peu r4 188%. 3 
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2 . A, warxty ILLUSTRATED JOURNAL OF SCIENCE 
° 
ee tte Pi “To the’ solid ground y 
a : E Of Nature trusts the mind which builds for pew esinales 
No. 693, VOL. 27? THURSDAY, FEBRUARY 22, 1883 [PRICE SIXPENCE 
a > 
E a Newspaper at the General Post Office.] i ‘ s [All Rights are Reserved. 
Ie 
oe AGI T AWARDS at all EXHIBITIONS. 
Bim Wook. DRY PLATE PHOTOGRAPHY. 
720, Canġon Street, LONDON, 1%, Cross Street, MANCHESTER. Jonn BRowNING begs to state that he has prepared a set of 
IN NVIN i N CIBLE g apparatus, consisting of a Mahogany Camera, with bellows body, 
and one dark back, to taxe two dry plates, 4} ‘inches by 34 
. inches. Landscape ‘Lens, Camera Stand, one dozen Chapman’s 
æ- Sensitive Dry Plates, Developer, and fixing Solution and 
Chemicals, ‘three Ebonite Trays, Non-actinie Lantern, and 
è 






















































































































































































































































































‘Focusing Cloth, complete, i in case, 43 8s. 6d, Full instructions 
-for exposing and developing the dry plates are inclosed. 5 














=- f Sole London Agent for Chapman's Celebrated Dry Plates. ° 
> SAFES Descriptive Catalogue sent free. i g 
22,"Bond Street, LEEDS. Works—BOLTON. JOHN BROWNING, - 


Optician to Her Majesty's Government. 7 
. 63, STRAND, LONDON, ESTABLISHED 100 YEARS, 


NEGRETTI 


A Loc 
e ThesCheapest as wll as the Best Safes and Locks in the World. 


MAPPIIN & WEBES 















9 AND 
_ CRESTS | ZAMBRA’S á 
PLATE Ee 
BIRTHDAY PRESENTS, 
C U T LE RY USEFUL AND ORNAMENTAL. 
COMPLETELY | FIVE GUINEAS & UPWARDS. « |} 
FITTED, OPERA AND FIELD: {3% 


GLASSES, 
BAROMETERS, &c. 








SPECIAL a Tilüstrated Price Lists posted Free, 
DETAILED LI ——2#—— A ; 
FREE, ' NEGRETT & ZAMBBA;* 


o SCIENTIFIC INSTRUMENT MAKERS ZO .° 
@ Her MAJESTE THE QUEEN, 


‘=. ' CE 
XLOXFORD:; STREET, WEST END; AND . 
HOLBQRN VIADUCT, a 


MANSION HOUSE BUILDINGS, CITY,’ 


wv LONBON. 45, CORNHILL, & 128, REGENT SẸREET, LONDON, ‘ 
N MANUFACTORN—The Royal Plate and C&tlery Works, SHEFFIELD- : PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogus post freeand gratis on application, 


NEW EDITION, 1880. NOW READY. ° 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


ROYAL INDIAN ENGINEERING COL- 
LEGE, COOPER’S HILL, STAINES. 


, The Secretary of State for India is still open to receive, through the Pre- 
sident of the College, applications for the Appointment of Professor of 
Mathematianl and Experimental Physics at the Royal Civil Engineering 
College at Cooper’s Hill. f 

The Salary is to be £450, with fachelor Quarters (including Coals and 

Candles) in the College ° 

‘The Appointment will not be subject to any requirement m respect of 
Religious Tenets or Observances. A 

A statement of the duties may be obtained from the Secretary at the Col- 
lege, to whom applications, accompanied by Testimonials, may be’made 


befote the 3st March, 1883. c 
5 B . 8. COLVING Assistant Secret: 
Cooper’s Hill, x9th February, 1883 Public Works Department, Bá 


ST. PAUL’S SCHOOL. , 


An Examinaticn for filling up about Six Vacancies on the Foundation will 
be held on April xo and two followmg days. For information apply to the 
CLERK to the Governors, Mercers’ Hall, E.C , or to the ScHoot SECRE- 
TAKY, 40, St. Paul’s Churchyard, E C. 9 


BRITISH MUSEUM. 


The READING-ROOM will be closed from THURSDAY, March 3, 
to MONDAY, March 5. both days inclusive. 
(Sd) EDWARD A BOND, Principal Librarian. 
British Museum, February 2r, 1883 


UNIVERSITY COLLEGE, DUNDEE. 


A DEMONSTRATOR is required for the PHYSICAL LABORATORY, 
Salary, £x20.. Information as to duties, &c , may be obtained from Messrs 
SRIELL & SMALL, Dundee, to whom Applications, accompanied by Test- 
monials, may be sent up to March 7 


TO JOINERS, WORKERS IN METAL, 
ELECTRICIANS, AND OTHERS. 


UNIVERSITY COLLEGE, DUNDEE. 


‘Wanted, on or after July rst next, a PRACTICAL and PROFICIENT 
WORKMAN, as STEWARD in the CHEMICAL DEPARTMENT, 
Whges, 33s. aweek. He will be required to Prepare the Experiments for the 
Lectures, and to keep the Apparatus and Collections in order, &c. One 
having some knowledge of Chemical or Physical Apparatus preferred. For 
further particulars as to duties, &c , apply by letter to Messrs. SHIELL and 
SMALL, Secretaries, 5, Bank Street, Dundee, to whom Applications (stating 
age, qualifications, and experience), accompanied by References to three 
gentlemen as to character, &c,, must be sent not later than March rsth. 


BRADFORD TECHNICAL COLLEGE, 























WANTED, about the Middle of APRIL, a MASTER to teach Mathe- [ 


matics, Theoretical and Applied Mechanics. A Graduate preferred. 
‘Applications ‘to be sent to Mr Curistr Gatsnpy, Secretary, on or 
befor® March 6,°1883 


: n ee 

LONDON UNJVERSITY CORRE- 
SPONDENCE CLASSES conducted by, a D.Sc. of the University. 
Pupils very successful in recent Exams. full particulars on receipt of 
stamped envelopes.~~R. Ry June, D.Sc., M.A , 8, Gloucester Terrace, 
Elswick Road, Ne wcastle-on-Tyne. ° 


MUSEUM CURATOR.—Engagement de- 
siredeas such by Gentlegan having a good knowledge of Geology and 
Zozlogy, who would devote tis best attention for Moderate Salary. 
toth Coast.of England oT rer als Curator, cate of Editor 
of NATURE, 39, Bedford tréet, Strand. -» 

ELPHINSTONE ANDe VINCENT 
CONTINUOUS CURRENT DYNAMO-ELECTRIC MACHINE, 

e Shunt Machines, to drive 4oo Swan Lamps, now ready.— For prices 
and other particulars, apply to Mr. THEODORE BAXTER, 79%, Grace- 
church Street, E.C. g . & 


The MO HOLOGY ‘of the SKULL. By 
S wW. K. PARKER, F.R.S., Wunterian Professor, Royal College of 











> 4 rgeons, and G. T. BETTAN MSc., Lecturer oœ Botany in Guy’s 
ospigal Medical School. IHusfrated. Crown 8g tos, 6a. 
MAC. & CO.. London e 
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LIVING SPEC(MENS FOR THE MIOROSCOBE, 


@ THOMAS BOLTOM, MICROSCOPISTS’ and NATURALISTS’ 
-~ STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has dast week sent to his sfbscribersghe Marine Polyzoa, Bower- 
bankia graciluma and Pedicellina cernua, with drawings and deétriptions. 
He has alsa sent out Trout Fry and Ova, Lophopus crystallinus, M elicerta 
tyro, Peridinium tabulatum, Argulus foliaceus, &c. ° 

Weekly Announcements will be made in, this place of Organisms T. B. 


is supplying. å 2 A 
Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of %x 15, 
or Twelve Tubes for 105. 6d. . i 


Portfolio of Drawfngs, Eight Parts, 1s. each. é 


9- z 

TO BE SOLD.—“ Nature,” vols. xvif.-xxiii. 

inci Bound; Numbers toate unbound. Correlation Physical Fose: 

(Grove); Elect. and Mag (Clerk@laxwell}, 2nd Ed : both unused and 

as good as new. Also @ Cabinets, Minefals and Fossils, separate or 
together, x 7.\.—NATURE fice, Bedford Street, Strand, 


TO BE SOLD.—A Mugeum ecoagtaifiing 
about goo Alpine Animals of Switzerland (Quadrupeds and Birds) at a 
low price, For, particulars apply to GEoRG SCHEFFER, Zurich, 
Switzerland Se . 


E OE ER 

CONTINUOUS ANEROID BABOGRAPH 
by BREGUET for SALE, Size, 23 X 14 X r4inch Traces on Smoked 
Paper Cylinder, 5°5 inch diam. Goes 8 days. Price £127 Can be 
seen in action, or Specinen Trace sent on apeetion. R A, 25 
Chapel Street, London, S W e 


NON-MAGNETISABLE WATGHES. 


WATCHES Which cannot be “f MAGNET[SED,”? constructed at 
the recommendation of W, Crooxss, Esq., F.R.S., and as exhibited at the, 
Electrical Exhibition, Paris. 














E. DENT & CO., Makers of the Primary Standard Timekeeper of the ® 


Royal Observatory, Greenwich. 


Only Addresses :—6x, Strand, and 34, Royal Exchange, Landon, S 


N. B.—Watches can be converted to this plan, 
ENANS E E S 


MUSEUMS AND COLLECTORS. ` 
Mr. DAMON, of WEYMOUTH, will forwasd an 
abridged Catalogue of his Collections in Natural® History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &e 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS--SPECIAL, 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 





for Microscope free on application of ‘ e 
- . e 
JAMES R. GREGORY, 
° Extensive Geologica? Stores, ° P 


88, CHARLOTTE STREET, FITZROY QQUARE, LONDON. 


MINERALOGY AND LITHOLOGY. 


Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
-ATTENTION ©F TEACHERS AND SCIENTISTS TO HS, EX- 
TENSIVE SERIES OF ‘FOREIGN ROCKS. ° 

. e b Lit on Al pplication. * 
Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AXD fivENING CLASSES, 
e , Blowpipe Cases and Apparatus, 
Gatalogifes Gee. 





oe 


SAMUELR-HENSON, : 


. 277, STRAND, LONDON, ` 
s Opposite Norfolk Street. 





Cy of NATURE, No. 513—Address, 


WANTED, 
` Office of NATURE, 29, Bedford Street, Strand, ~ 
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+ DIAMONDS IN MATRIX. 


8. C. NOCKOLD, Diamogd and Orien! Stone Cutter and Dealer, has 


<n ale Specimens of ‘the above ; also Cut Pregioys Stones in all Colours. a 


* Previous Stones valued and baugh 


12 FRITQ] STRET. FOHO. W. è 


MICRO-PETROLOGY. 


A large series of Rock Secgions, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite,e Dolerite, Elvans, Ga' bao, G:r iss, Granite, Granulite, 
Lava, Liparite, ‘Nepcleonite, Nephelenite, »dian, Perthite, Pikrite, 
Pichstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorhte, Syenite, 
Tachylite, Trachyte, &c., 1s 6d and 2s. each. Sections of Sedimentary 
gods, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 

OA ‘e@ 


ar THOMAS De RUSSELL, 
e °%48, ESSEX STREET, STRAND, W.C 
+ 2... 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the Fren anguage, Politics, Literature, 
Sciehce. Arf, Vagieties, Notes. Price 3¢/., through Booksellers, and at 
tle Rail ay Bookstalls. Office, 37, Southampton Street, Strand, W.C, 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exyaplaire paa poste, 34d., en imbres poste. Abonne- 
ment finco par Ja poste—un an, zgs. 2d ; six mois, 7s. 7d. Prix 3d, 
chez toumles hbraifles et aux gares des chemins de fer. On's’abonne 
aux bure 7, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE. —“‘'La Semaine Fran- 
çaise’ has bagn brongt out m London for the benefit of those English 
regders wee ish to study contemporary French from all points of 
view, instéad of confieing their reading to one particular Gallic print. 
It certainly merits success.’’— Graphic. 

LA SENAINE’ FRANCAISE.—“ The numbers before 
us are full of good things. . . . It will be far better for most than any 
one of the best pagers published in Paris itself, We are much pleased 

e with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated, The printing is very well 
ce done, "—Queen, 





+ 





'TERMS oF SUBSCRIPTION i~~ s d 
Three Months s aoe ane e ves «o- 3 10 
x 8 ese a a a 7 7 7 
e Twelve ,, aie ats aa tee ave we 15 2 


P.0.0. payaple to T. Sranswice, at King Street, Covent Garden, W.C., 
° Publishing Office, 37, Southampton Street, Strand, W.C, 


NORTH BRITISH AGRICULTURIST 


is the o ly A ieultural Journal in Scotland, and circulates extensively 

amonga anded Proprietors, Factors, Farmers, Farm-bailiffs, and others 

interested in the management of landed property throughout Scotland 
the Northern Counties of England. 


The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Austraha, and the Colonies. i 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

‘The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, _ 

Full Reports are given of the Meetings of the Ee Agricultural Society 
of Engl@nd, the Royal Agricultural Society of Ireland, the Highland and 

© Agricultural Society ofe Scotland, the Scottish Chamber of sich tire, 
and al the principal Agricultm al Associations throughout Great Britain and 
rel ls e 
For Advgrtistrs addressing themselves to Farmers a better medhim does 
ot exist, 
Prive 3d. By post 3id Anpual Subscription, payable in advance, r4s. 
Oa ty High Street, dinburgh; and x45, Queen Victoria Street, 
ndoff, E.C. 


Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. i 





THE ENTOMOLOGIST’S MONTHLY 
, MAGAZINE. E a 


® 
Price Sixpence, Monthly, 24 pages 8vo, with odtasional Illustrations 
Conducted by C, G. Bagrerr, J. W. Doucras, R. McLacuian, F RS, 
E. C. Ryg, F.Z 9., E. Saunpias, ELS, and H. T. Srawron, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on ali subjects connected with Entomology, and especially on the Insects of 
the British Isles. . ü 
* Subscription—Six Shilliggs per Volume, gpost free® The volumes com- 
n ence with the June number in each gaar. : 
Vols. I to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of zos each; the succeeding 
vols. may be had separately or together, at 7s each, e . 


London: JOHN VAN VOORST, 1, Paternoster Row. 


° 
N.B —Communications, &c., should be sent tothe Eghtors at the above 
address, eo 





3 4 . 
EDITED BY HENRY WATTS, B.A, F.RS,, J 
Editor of the Journal of the Chemical Society. 


FOWNES’ PHYSICAL and INORGANIC 


CHEMISTRY. Twelfth Edition, with Coloured Plate and 154 Engrav- 


ings, crown 8vo. 8s. 6d. 7 
e A 


Also@ 


FOWNES’ CHEMISTRY OF CARBON 


COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crows 8vo. ros. é é 


London: J. & A. CHURCHILL. rr, New Burlington Street. 





WORKS BY SHADWORTH H. HODGSON. 


-THE NEW METAPHYSIC. 


x. TIME AND SPACE: a Metaphysical Essay. 8vo. abs. 


2. THE THEORY OF PRACTICE: an Ethical Enquiry. 2 vols. 
8vo. 245. e 


3 THE PHILOSOPHY OF REFLECTION. 2 vols.; 8vo, 21s. 
The above are uniform, in Cloth 


OUTCAST ESSAY® AND VERSE TRANSLATIONS. In crown 


8vo,, half-bound, gilt top, 8s. 6a. 
L8ndon: LONGMANS & CO. 





THE WEATHER, 


Now Ready, Fourth Issue, 75 pages demy octavo, price 1s., post free rs 2d. 


THE WEATHER of 1882, as OBSERVED 


in the Neighbourhood of London, and compared in all respects with that 
of an average year. By’ EDWARD MAWLEY, F.M.S, F.R H.S., 
Hon Sec. Nat.oual Rose Society, with Tables of Daily Observations and 
a Diagram j 
London: EDWARD STANFORD, 54, Charing Cross, S W. ; 
WILLIAMS & STRAHAN, 7, Lawrence Lane, E C. 


TRANSIT TABLES FOR 1883, giving the 


Greenwich Mean Time of Transit of the Sun, and of about Twenty 
Stars, for every day in the vear, with other astronomical information 
for popular use. By LATIMER CLARK, Memb Inst. C E. Crowa 


8vo, cloth, price 2s 6a. post free. 
By the aid of these tables, accurate time may be obtained m any part 
of the world. 


TREATISE ON THE TRANSIT INSTRUMENT, as applied to the 
determination of timè, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb. Inst. C.E. Demy 8vo, clcth, 5s, post free. 


AN ee ee TRANSIT INSTRUMENT of the highest quality. 
rice £8. 


ALFRED J FROST, 6, Westminster Chambers, London, S.W. 
THE BREWERS’ GUARDIAN: ° 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters. 


Review or THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD. 


The Organ of the Country Brewers, 


“The Brewers’ Guardian ” is published on the evenings of every alternete 
Tuesday, and 1s the only journal officially connected with brewing interests. 

Subscription, 16s, 6a, per annum, post free, dating from any quarter-day. 
Single copies rs each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London. E.C,’ ° 


L'ÉLECTRICITÉ 


Chaque Samedi, 6 pages, graffd in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE; 


Scientifique, illustrée, spéciale, geul journal tenant les*lecteurs 
au courait de toutes les exzositions électriques, et de teus les 
° progrès de I'dlectttcité, j 


Rédacteur en chef: W. de FONVIELLE.. *e 
E. de CLISSON: Directeur, ý 
Sulycription Yearly, 165, ; Six Months, 9s. 








Agency for Englan@ and Colnies— > 
LE FEWRE AND CO., ENGINEERS, 
e 26, Bupce Row, CANNOx STREET, LORpon, > 
» 


@ Specimen Copy,sent post free. e 
e ` 
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` e 
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* ‘On February 26th will be published Part I. of @ The most eminent writers on variou domestic subjects will cortgbut® monthly 
et . Serra , articles, and will carry out the promoters’ ®byect by making the Magazine AN- 
° z TENSELY PRACTICAL AND THOROUGHLY USEFUL. + 
: - $ a fe A NEW AND ORIGINAL SERIAL STORY, 
J L L U S T R A T Sp&cially written for the wonk by Rosa MULHOLLAND, evill commence in, Part I. 
E D A Splendid PRESENTATION PLATE entitled “The Flower Girl,” alone worth 1s. 
p. ro < pm- i —_ J. C. BUCKMASTER, of the Royal School of Cookery, South Kensington; A, G. 
<u S E HO p Payne; W. EARLY, of the Gardeners’ Chronicle; P. N. Hasyucx, Editor of 
Piya 4 4 Amateur Mechanics; Dr. GORDON. SABLES; W. H. Wogp, M.R.I.B.A. ; 
. ELISE OLLIF ; ANNIE BARNETT; THOMAS ARCHER; ROBERT J, GRI¥FITHS, 
f : M.A, LL.D. The Drawing-room, the Dining-room, and indeed every room in 
è Zi N E the house, will be treated by the best writegs, and others will each contribute 
A COMPLETE papers in their various departmentse s 
ENCYCLOPÆDIA OF DOMESTIC . “1! Prospectuses of all Bookstalls and Newsvendors, Sample Part, 8 vamps, from 
REQUIREMENTS. LETTS, SON & CO, Limitéd, London Bridge, EL.¢° 
° e ° 
W O RK S O N SCI E N CE | THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S. 
: i CHALLENGER” © * u 
Now ready, ZooLogy, Vol. VI., in royal 4to, pric® 42s.#¢loth. 
AND THE USEFUL ARTS REPORT on the SCIENTIFIC RESULTS 
of the VOYAGE & H.M.S. “CHALLENGER ” duringgthe YEARS 
PUBLISHED BY e 1873-6, under the Command of Capt. G. S. Nagas, R.N., @.R.S,, and 
‘ n Capt. F., T. Tuomson, R.N. Prepared under the SupMintendence of 
M ESS RS LO N Q MA N S & C O the late Sir C. W. THOMSON, F.R.S., and now of N MURRAY, 
: « F.R.S.E., one of the Naysralists of the Expediticn. ` 
- *,* This Volume may also be had in Two Separate Parts, XV. and XVII. 
Pe on a ' alg teat Aa hetgeina vee fe a 5 Dror Dicat Hi 
ART > gj On ihe CUNATIR, scr ICHARD ERTWIG, 
ESSAYS ON THE FLOATING-MATTER OF | ngia 0” anny 
THE AIRIN RELATION TO PUTREFACTION AND INFEC. | Part XVII. Rezort on the Tunicata,*by Professor W. Ay HERDMAN, 
TION. By JOHN TYNDALL, F.R.S. With 24 Woodcuts, Crown D.Sc., F.L.S., F R S E, price gos. 
8yo. 79. 6d. Printed for HM: Stationery ome $ Publisiied by orda af EM Govemment : 
ongmans and Co., John Murray, Macmillan and Co, Simpkin 
PROFESSOR TYNDALL’S LECTURES ON and Co., Trlibner and Con E» Stanford, J; D Potter, and Kagan Paul * 
i i 7 } + i an 0»; ondon, sh. ani ack, ani ougias an OS, In- 
x mG EHT, ei wey ea and 3873. With Portrait, Plate, burgh; "and by A. Thom and Co., and Hodges, Figgis, and Co., 
g 2 ublin. è f 
A DICTIONARY OF CHEMISTRY, AND THE < 
ALLIED. BRANCHES OF OTHER SCIENCES. Edited by IMPORTANT WORK—WEATHER PROPHECIES. -° 
AAN AAE FRS ; FCS. 9 vols, medium 8vo. £15 25. 6d WEATHER FORECASTS, AIR AND 
e English language is not rich in Jexicons of science; would t 
to this vork bate model upon which, others might be framed ` To the TIDAT CURRENTS, and DATES of STORMS for 1883. By I 
ractical analyst this werk must prove of t tmost e—to t i f ee : P Sty 
Phical investigator it must, as ihe record of all fermio labons. bo A great “Your weather predicticnë ad gates of inportant dinrurbancer Tarhen 
gain—and to the student who is true to his studies it will prove an everready | larly came exact toe ne EEE) ‘ha orena ok woue state 
guide. Our manufacturers know the value of chemistry, and‘are many of | mcredulous when I- alth eet ake they might Esna Rea cont 
them experts in the special branches of the science which hear on their par- | ™ments~ ventured 1 A ic whan thay Found the wacthur ia tallow predely aa 
ticular industries. They require to know the latest discoveries, and to keep | 975x weeks a ae REW he they ary thei in S Re A Ri S 7 re 
them ba it wore in mock Hnn the march of improvement renders it necessary Fee Joes oka hey mie a ba it, their incredulity ange 
` aat A $ an i 
daidan a Atheneum. ERIC fhem iia, possession of tispe London: JAMES BLACKWOOD & CO., 'Lovel’s Court, 
a a Paternoster Row. . 
LIGHT SCIENCE FOR LEISURE HOURS ; 
e Familiar Essays on Sctentific Subjects, Natural Phenamena, &c. B 
R. A. PROCTOR, B.A. First and Second Series. 7s. 6d. each INTERNATIONAL SCIENTIFIC SERIES. 
Third Series in the press. z A 
PROCTOR’S OTHER WORLDS THAN OURS; | ELEMENTARY METEOROLOGY. 
The Plurality of Worlds studied under the Light of Recent Scientifi . 
B Researches. Yifth Edition, with 14 Illustrations. Crown 8vo, 10s. 6d. By ROBERT H. SCOTT, M.A, F.R.S., 


PROCTOR’S SMALLER STAR ATLAS, for the 
Library, the School, and the Observatory, in 12 Circular Maps (with 2 
Index Plates). Crown 8yo, 5s. 


CELESTIAL OBJECTS FOR COMMON TELE- 
SCOPES. By the Rev TeW. WEBB, M.A. Fourth Edition, adapted 
to the Present State of Sidereal Science. Map, Plate, Woodcuts. 
Crown 8yo. os. ° e 


GWILT’S EN CYCLOPADIA QF ARCHITEC- 
TURE, with above 1,600 Woodcuts. Revised and extended by W. 
PapwortH. 8vo. 52s. 6d. 


URE’S "DICTIONARY OF ARTS, MANUFAC- 
, TURES, AND MINES. Seventh Edition, re-written and enlarged 
by R. Hunt, F.R.S. Wh 2,604 Woodcuts. 4 vols.,medium 8vo. 


7S e 
Ad . 
“VILLE ON ARTIFICIAL MANURES, their 
Chemical Selection and Scientific Application to Agriculture, Translated 
® by W. Crooxzs, F.R.S. Second Eduion, with $1 Plates. 8vo. ars. 


° . 

STEELE'S TREATISE on THE DISEASES OF 
THE OX% a Manual of Bovine Pathtlogy specially ae te for the yse 

of Veterinty Iwactutfoners and Students. Witè 2 Plates and 116 





Secretary to the Meteorological Council, and Author of Weathér Charts ® 
and Storm Warnings, &c. 


© With numerous Illustrations. Crown 8vo, cloth @ Sy 
London. KEGAN PAUL, TRENCH, & CO. . 


-MINERALS AND PRECIOUS STONES. 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive gr valuable collection of 


-MINERALS AND PRECIOUS STONES, 


ffm which single specinfens” can at all times be celgcted at 


moderate prices. 
Boxes sent on approval to any parteof the woglà, 4 
Gems and Precious Stones cf be purchased either mounted 


æ unmounted, 
BRYCE-WRIGHT, 
Mineralogist and Expat imeGems and Precious Storms, 
ê 204, REGENT STREET, LONDON, W. 


METALS and their CHIEF INDUSTRIAL 


` 








Woodcuts, E IOATIONS. C. ALDER WRIGHT, D.Sc, Lecturer on 
R -© i 7 heey. in Sp Mats Hospital Medical School, With Illustrationr. 
* London; LONGMANS & COP A i ACMILLAN & CO., LONDON. 
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“DIARY OF SOCIETIES. 
Š > LONDON» ¢@ . 


S èe =e THURSDAY, FEBRUARY 22, 

Roya Secizty, at 430-—The Egects of Temperature on the Electro- 
motjve Force and Resi@ance of Battenes: W, H Preede, F.R S.—Pre- 
limmmary Note on the’ Action of Calcium, Barium, and Potassium on 
Muscle: Dr, L Brunton, F.R.S., and Dr Cash —-On the Formation of 
Uric Aci@ m the Ammal Economy, and its relation to Hippuric Acid: 
Dr Garrod, F R.S. e 

arenes InsTIgUTION, af 7.—Electric Lighting and Locomotion: Prof, 

yrton. _ 

Society oF Ans at 8.—Some Causes of Fires and Methods for their Pre- 
vention: W. G. McMillan 

SocretY ar TELEGRAPH ENGINEERS, at 8 

ROYAL InsTr®u7Tion, at 3.—The Specwroscope and its Applications : Prof. 


Dewar. 
e FRIDAYS PesrUARY 23. 
Rovgi Wisrrrutioy, at 8.— Sir Francis Drake: W. H. Pollock. 
“~~ © © SATURDAY, FÉBRUARY 24. 

Prysicaz Sociery, at 3.%-Optica Combinations of C 
Wright —ESperimental Demonstration of the Vorticle 
matipn ofaSolar System Philip Br. 

ROYAL INSTIFUTIØN, at 3— Singing: Dr. W, H. Stone. 

Es®&x Figy Cops, at 7.,On the Sand-Pit a? High Ongar, Essex : Searles 
V, Wood.—A Cofitnbution towards the Knowledge of the Arachnida of 
Epping Forest: Rev O, Pickard-Cambridge —-Note on the Occurrence 
of Vespertilio serafains in EsS&x: R Maller C@nsty.—-The Conservation 
of Epgflg Forest yom the Naturalist’s Standpoint: Raphael Meldola 

. 


SUNDAY, FEBRUARY 25, 


Surpay Lele Soctzry, at 4—The Religion of the Future: A. D. 
Graham. . 


2 me MONDAY, FEBRUARY 26. 
ROYAL Gzo@rapnicaL@ociery, at 8 30 
Socraty or ARTs, at 8 —Iluminating Agents: Leopold Field, 
LONDON INSTITUTION, at 5.—Starfish: G J Romanes 
Camerin&: PHILOSOPHICAL SOCIETY, at 3 —The Onginal Function of the 
Canal of the Central Nervous System of Vertebrata: Mr. Sedgwick.--On 
a New Microtome@ designed to increase the Accuracy and Rapidity of 
e Section Cutting ; On Certain Points in the Anatomy of Brachiopods Mr. 
Caldwell —On the Nitrogenous Reserve-Materials in Parts of Plants other 
. than Seeds: Mr Potter —On the Development of the Pelvic Girdle and 
Hind Limb of the Chick: Miss Johnson 


e TUESDAY, FEBRUARY 27. 

AXTHROPOLOGICAL INSTITUTE, at 8.—The Homological Nature of the 
Human fkeleton : Alfred Tylor, F.G S y 

PuorocrarMic SOCIETY, at 8—Anniversary. 

ROYAL INSTITUTION, at 3 —The Supreme Discoveries in Astronomy (The 
Sun no more than a Star, the Stars no less t Suns): Prof R, S. Ball. 

Socwry oF Arts, at 8.—Egypt: R_W. Felkin 

GresHa@ COLLEGE, at 6.—Comets: Rev E Ledger, 


e WEDNESDAY, FEBRUARY 28 
Society or Arts, at®8.—Destruction of Life and Property by Fire: C 


talline Films. Lewis 
Theory of the For- 


Walford. 
GRESHAM COLLEGE, at 6.—Comets: Rev, E. Ledger, 
z THURSDAY, Marcu 1 


Roya SOCIETY, at 4130. . F 
LINNEAN Society, at 8—On the Constancy of Insects in their Visits to 
Flowers: Alfred W  Bennett.—Observations on Laving Echinoderms" 
G. J Romanes,—Methodic Habits of Insects when frequenting Flowers: 
7 Miller Christy —Mollusca of Challenger Wxpedinon; R. Boog 
atson. 
Cremicar SociETY, at 8.—Ballot for Election of Fellows —-On some Deri- 
vatives of the Isomeric C,,H,40 Phenols: H, E Armstrong, F R.S., and 
E He Rennie, M A. a 
° Rovat INSTITUTION, <@ 3.—The Spectroscope and its Apphcations; Prof. 
ewar.- 
LONDON INSTITUTION, at7-gW M Balfe' W. A Barrett, 
GRESHAM CO®LEGE, at 6.—Comets: Rev E. Ledger 
‘ FRIDAY, MARCH 2, 
ROYAL InstTITUTION, at®>.—Meters for Power and Electricity: C V Boys. 
Socixgy or Arts, at 8 —Agriculture in Lower Bengal: W, 5. Seton-Karr. 
GEOLOGISTS’ ASSOCIATION, at 8 
GRESHAM COLLEGE, at 6 —Comets: Rev. E. Ledger. 
SATURDAY, MARCH 3 
RoraL INSTITUTION, at 3.—Singing, Speaking, and Stammering: DW. H. 
tone. ° 
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SUBSCRIPTIONS TO “NATURE” ', 


Ss d, Fre 
Yearly a. ss vae a.o’, 2870 . 
eHalfyearly, . . @. . .*. . 14 6 
Quarterly . 2... 7 6 ¢ 


To the United States, the Continent, and all places 
within the Postal Union :— ee 


+ 


S d 
Yearly . s so e ‘e ee 306 
Half-yearly . e 2 a so‘ 15 6 


Quarterly o 0o lililo 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column zs. 6d. gd, per Line after. 


4s d 
One-Eighth Page, or Quarter Column . . . . 018 6 
Quarter Page or Halfa Column, . . . . e II5 O 
Half a Page, gra Column. . . . 2... + 3 5 0 
Whole Page 2. . e. ee ee et ee el Wd OCG 


Post Office Orders payable to MACMILLAN & CO. 
° 





OFFICE: 29, Bzprorp STREET, STRAND, W.C, 





LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 


of all appliances for the protection of every description of building from the 
destrustive effects of lightning. 


RIEW AEs, & CoS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 
As applied to all kinds of Buildings and Shipping in all 
with unvarying suocess; is the most Trustworthy, most 
the Cheapest Conductor ever offered to the Public. 


It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. 
R. S NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. ° 
MANUFACTORY—GATESHEAD-ON- TYNE. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or s, Berpe Srt, anD 2, Foster Lang). 
e 
HOW'S STUDENT'S MICROSCOPE, MOW’S MICROSCOPE LAMP, 
Rock Sections acd other Objects for the Microscope. 


s of the world 
ffective, and also 
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- F.° E. BECKER, & CO’S Ye ra 


e ° . 


Ld 
. s PRICE LIST OF ; . 
. 


MICROSCOPIC ‘REAGENTS AND SUNDRIES: 


° e e 
(among the former Stains for BACILLUS TUBERCULO§IS, and all the latest novelties for Staining) wilt be sent Post Free on 
P . 


° application, to 


e * 
e 


EE. Eh BECKER: & GO., gee 


7 . 
34, MAIDEN LANË, COVENT GARDEN,, LONDON, 
°* 


W.C ° 
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; NEW ATHENÆ UM CLUBe > i * 
-® oa For Graduates of Universities and Members of Scient.fic and Learned Societies (E@ablished x87) . zi % 
; EXTENSION OF BREMISES. ee ° ha ie 
. The success which has attended the formation of the New Athenæum Club, requiring the Fxtension of the Club Premses, those agoining in Pali 
Mall East, lately occupied by the Eton and Harrow Club, will be opened for.the use əf the Members, im addition to the presznt premises, Two 
Hundred and Fifty Members will Sow te admitted at an a&tmissicn fee of £3 3s. Annyal Subscription (coveyng 1883) —lown Memb&s, 44 4S. ; 
Coumry Members, £2 2s Gentlemen desirous of becoming members should apply for the’ requisite Torms to thë Secret Aey, New Athenzug Club, 
Suffolk Street, Pall Mall, 5 W. i RY, S i 
° 
* sran. BOIS sa ACCIDENTS !—64, GOKNHILL. 
= é NO MAN IS SĄFE FROM ACCIDENTS! 
_  PATRONISED BY HER MAJESTY THE QUEEN. — WISE MEN INSURE AGAINST THEIR COST! , 
i Fist Prize Medals Brussels and Philadelphia International Exhibitions, Accidents by Land or Water insured against by the RAILJVAY PAS- 
1876. SENGERS’ ASSURANCE ‘COMPANY, the Oldest ane Largest Com- 
Stlver Medal Crystal Paiace Elects ical Exhibition. pany, insuring against Accidents of all kigds Subscribed Cagutal, 
x $1,000,000 Paid-stp Capital and RA&M\e, $250,000. Moderate Pgemiums. 
Bonus allowec¢ to Insurers after Frve Years. i . 
SANDERSON & COMPANY, £ 1,840,000 ° - 
ELECTRIC ENGINEERS HAS BEEN PAD AS COMPENSATION, 
J Apply to the Clerks at the Tulway Stations, the Local Agents, or 
MANUFACTURERS OF EVERY DESCRIPTION OF 8, GRAND HOTEL BUILDINGS, CHARING CROSS, | 
OR AT THE @ ^ @ à 
LIGHTNING CONDUCTORS, HEAD OFFICE—-64, CORNHILL, LONDON. 
- s WILLIAM®P VIAN, Secretary 
Sore, eno OF THE SOLTO CORPER TAPE LIGHTNING ÇON- L3 ot. 
in Continuous engt, without Joints, as now bein; Xe us 
to Westminster Palace, she Royal Mint, the Royal Courts OF iaa Strand, SECOND EDITI oh, 
the City of London Schools, Thame Embankment, City Gnilds Technical . 
ege, &c. R ar 
COPPER ROPE CONDUCTORS from One SHILLING per foot, G I F F | N y A 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING CHEMICAL HAN DICRAFT 
TUBES, &c. . 
e 
PRICE 4s 7d. POST FREE. e 
LEADENHALL HOUSE, 
tor, Leadenhall ‘Street, London, E.C. A CATALOGUE OF, CHEMICAL APPARATUS i 
(Late 44, Essex Street, Strand, W.C ) ILLUSTRATED, CLASSIFIED, DESCRIPTIVR ° 
T | S L E Y & Demy 8vo, 480 pp., IHustrated with 1,609 Woodcets. 
° 
S. C. Co,, Most Complete and Cheapest List of Apparatus. 
OPTICIANS; JOHN J. GRIFFIN ann SONS, 22, GARRICK STRÊET, 
172 BROMPTON ROAD, S.W. LONDON, W.C. , . 
(Close to South Kensingtor Museum.) B EST B LAC K l N K K N OWN 
- THE PHONEIDOSCOPE 7 DRAPER’S INK (DICHROIC), 
Aa Instrument for Observing the Colour Figures of Liquid Filmsunderthe | DIPFERING FROM ANYTHING ELSE EVER PRODUCED. 
eos 7i Jar Motion of a Writing becomes a pleasure when this Ink is used. lt has be dopted 
s Being a visible demonstration, iphone cinta and Mole ae by the principal Banks, Public Omon rad Railway Companies throughout 
re . 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive | 1 ntes almos: instantly Full Black } Flows easily fr 
i > r : y from the Pen. 
D Pamphlet, &c., in Cardboard Box, xos. 6d. Does not corrode Steel Pens Blotting-paper may be applied at the 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY Is cleanly to use, andnot liable toBlot. | moment o6 writing, . A 
S.C. E 7 T OAD, LONDON, S.W. -Can be obtained in Landon, through Messrs. Barctay & Sons, Farring- 
aia Sima tank SL PROMETON -R P 9 9: don Strest; W. Epaaxps, Old Change; Fa@Nausery & Sons. Newgate 
TELEPHONIC ELECTRICITY. All Materials supplied for Street; f. Austin » Co., Duke Street, Liverpool: and t® bq, had of all 
Experimental Purposes. Stationers, ho Nel 
Price Lists of Electrical and Acoustic Apparatu®, with Drawings and BEWLEY & DRAPER (LiMited% Dablin. 
Description of the faurmoncgraph, Post Free, ad. 
On the 1st of every Month, pricg Stxpence. a FRYS P ee RT ON 
THE ENTOMOLOGIST: °° ‘In Packets and Tins. Pure 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, COCO A Cocon only, with. the super 
ited by Jonn T. CAREINGTON 3 vous otf extractia a 
Edited by Jonn T. À ’ “ If properly prepared, there is po niger 
, Wit thé Assistance of @r more wholesome prej ion of 
Freyericx Bonp, F.Z S. ie Jous A. Power, M D. cocoa,” — Food, Wat, and Air, 
Epwarp A. Frren, E LÌ J. Jenner Weir, F.8.S. edited by Dr. Hassall, 
» F. BucdAran Ware, M.D. e if ° 
Ceatajns Articles by well-knowneEntomologists on all Branches of the J. S. FRY & SONS, BriStol and Mondon. 
e Sciegce} on Insects injurious or beneficial to Farm omGarden; Notes on 
Habits, Life-Histories, occurrence of Rarities, &c ; there are Monthly SUES or are 
. ists of Duplicates and Desiderata tiviatc a A CERTAIN 


Numerous Wooncyr ILLUSTRATIONS, to the pristing of which especial 
attention is given, and occasienal LITHOGEAPHED and @HRomo-LitTHo- 
GRAPRED PLATES. bd e 

a Sy i i A 
SIMBKIN, M&RSHALI. & CƏ., Stationers’ Hall Cour 


TREEK*and ROMAN COINS? Catalogue 
of the Collection formed by GEORG? SIM, F.S.A. blot, Edinburth 
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REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES, If 

effectually rubbed on the Neck and Chest, it cures SORE 

THROATS, BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
š Ld 
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' Meas ‘MACMILLAN . & C08 NEW BOOKS. ` 


` 
EIGHTEENTH THOUSAND. POPULAR E E E 4s 


J OHN INGLESANT. A Romance. By J. H. SHORTHOUSE. Popular 


Edition, Complée in 1 Vol, Crown 8vo. 6s, i 
. ° MR, WILLIAM BLACK’S NEW NOVEL. 
SHANDON BELLS. By Witi1am Brack, Author of “A Princess of 
. Thule, ” € Madgap Violgt,* & &e, 3 vols, Crown 8vo, 31s. 6d, 
DR. GEORG EBERS’S NEW NOVEL, 

“oŭ LY a WORD.’ By Dr. Grore Epers, Author of “ The Egyptian 

Princess, ” e TRe Burgomasterts Wife,” &c. Translated by CLARA BELL. Crown 8vo. 4s, 6d, 

BY HIS GRACE THE ARCHBISHOP-ELECT OF CANTERBURY. 


BOYLIFE: :* its Trial, its Strength, its Fulness, Sundays in Wellington 


College, 1859-1873. Three Bocke By E. W. BENSON, D.D., formerly Master of Wellington College, Archbishop- 
Rect of Canterbury. A New Edition, with Additions, Crown 8vo, 63. è 
~ TWENTIETH ANNUAL PUBLICATION #8 
(Revised after Official Returns) of 


THE STATESMAN’ S YEAR-BOOK. A Statistical and Historical 


Annual of the States of the Civilised World. For the Year 1883. Crown 8vo, Ios. 62. [Zn a few days. 
“ As indispensable as Bradshaw.” — Times. 
“ No state-man, member of Parliament, or publicist, “can afford to dispense with it; and to all private persons who desire to 
è have an intelligent notion of the different nations of the earth, it will be an admirable guide.” —Daily News. 


~ ORIGINES CELTICAE (a Fragment), and other Contributions to the 


è History of Britain. By ESWIN GUEST, LL.D., D.C.L., F.R.S., late Master of Gonville and Caius College, 
¢ Cambridge. With Maps and Steel Plate. 2 vols, 8vo, 325. 


TIOMER.—TEHE ILIAD. Translated into English Prose, by ANDREW 


LANG, M.A., WALTER LEAF, M.A., and ERNEST MYERS, M.A. Crown 8v3, 12s. 6d. 


OBJECT TEACHING. `A Lecture delivered at the Pupil-Teacher 
Centre, Willam Street Board School, Hammersmith. By J. H. GLADSTONE, Ph.D., F.R.S., Member of the London 
School Board. With an Appendix. Crown 8vo. Thregpence. 

‘Tt is a short but interesting and instructive publication, ‘and our younger teachers will do well to read it caiefully and 
thoroughly. There is much in these few pages which they can learn and profit by.”—-The School Guardian, 


THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsibilities. New Volume, 


THE STATE IN RELATION TO TRADE. By T. H. Farrer. 


Crown 8vo. 3s. 6d. - 


„A SYNTH o FRENCH GRAMMAR FOR SCHOOLS. By G. F. 


FASNACH®, Editor of ner s Series of Foreign Classics ; Author of Macmillan’s Progressive French and German 
ar &c. Crown 8vo. 3s. 6 


MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES. e 


DEMOSTHENES. —THE FIRST PHILIPPIC. Edited, after C. 


REHDANTZ, by Rev, T. GWATKIN, M.A., late Fellow of St. John’s as ee Fedp. 8vo. 2s. 6d. 
[fa a few days, 


EURIPIDES.—MEDEA. -Edited by A. W. VERRALL, MA., Fellow and 


e Lecturer of Trinity College; Cambridge. Fcap. 8vo. 3s. 6d. 


HOMERS ODYŚSEY.—THE TRIUMPH OF ODYSSEUS. Books 


XXI. ome pgited, with Introduction and Notes, by S. G. HA FELTON, M.A., Fellow ofẹHertford College, “Oxford. 
Eeap. 3s. 6d. 


HORACE.—THE-QDES. -Book.IV. and Carmen Seculare. Edited by - 


T. E. PAGE, M.A., formerly#Fellow of St. John’s College, Cambridge, serene Master at Charterhouse. Feap. 8vo. 2% 
MACMILLAN’S FOREIGN SCHOOL CLASSICS. NEW VOLUME, >» 


GOBTHE— GOTZ VON PER DICHINGEN:« Hees z H. Sar 


M.A., Assistant Master in en Collega 18mo, 2s. 





eo * 
MACMILBAN AND CO., BEDFORD STREET? LONDON, "w.c. ` 
+ . a é è e i e s . 
s i ° ° ry * 
; . P : š Ea . Pad Sea : 
ae > . . es 2 
bd . M s ee @ oF % å 


= 


e e 
% a e e e 


nnna ckxxvi ° i ` NATURE « e [Fe 22,1883, | 
























CHAS. -CHURCHILL & .6O., 
Importers of American Tools and Machihery,- 
aly CROSS STREET, FINSBURY,” LONDON, E. Gra 


; AMATEUR PHOTOGRAPHY. E 
: WALKER’S AMERICAN CAMERAS surpass all.others in M 
Lightness, Compactness, &c. ' Every Tourist’should have one on his Summer; 
Rambles, Circular and Pice List sent for x Stamp. 


Messrs. C. CHURCHILL & CO: are the introcucers of all the best Ameri- 
: can Tools arid Machines suitable for Amateurs,-including 12 varieties of Fret 
Sawing Machines, ovér 800 Fret Designs, 12 varieties of prepared Frat Woods, 
Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, to 


“HOUSEHOLD ELEGANCIES.” 
_A New Book for Ladies. Hundreds of Illustrations, with Hints hew to Orna- 
ment their Houses-cheaply and tastefully. 300 pp. 8vo. Post free, 6s@6d.- 


AMATEUR CATALOGUE, 160 pp. (Photolitho), with 700 BPystrations, 
sent on receipt of 6d. 


RICHARD SMITH: & CO., Wonca ge 
WORCESTER. 5 ARCHIBALD GEIKIE, Li Dy FRS., 


ESTABLISHED 1804 Director-General of the logical Survey of Great OT britain and 
—_ i Ireland, and Director oa the Museum of Praga Geology, 


74 Acres of Fruit Trees. : London ; lately Murchison Professor of Gtology and e 
TESTIMONIAL —" I received the trees in good condition, and they aré very Mineralogy in the Univer sity ro oS d 

good, I can highly ae you. The other trees we had from you have and Director of the Geological Survey af Scotlan 

pae splendid fruit.’’ 


(Standards, 21s, per dozen. Dwarfs, 85. per- dozeri, 6ds.qper x00, best numereus Tilustrations, Medium Svo. 28s. | g . 


sorts of Rd. S. and Co.’s selection ) ‘t The Text-Book, in our estimation, contains a more complete açcount of e» 
TarrsfowtaL.— The standard and pot roses haye arrived, 1 never saw | the science of geology, in its latest developments, than is to be found in any 
finer stuff in my life. They were also beautifully packed, aad they dà your | similar Enghsh work... . Ia clear, straightforward, and methodical 
nursery greaticredit.” _ manner he brings out the principles of ‘his science, traces them throughall « 


91 Acres of Conifers, Evergreen and ther ramifications, and marshals all his facts and deductions. „This is a$ it 


Ornamental Trees s should be .-. p Leading f features of the work are cleo ea caution, and 
> ' exhaustivèness.”” -Zhe Times, ty 

ptt bs ed here to-day" let ig ‘By this comprehensive arrangement, every franch of geology i is brought 
areas Gl arrived here to-day"; they os = oi plantè, under the attention of the pallies and is discussed with sufficient fulness for 

3 Acres of G ass. all ordinary purposes, In fact, the student who can master so elaberate a 


80, 000 Roses in Pots, best new and'old kinds, | ‘eatise may 


examiner, Further, the book contains numerous references to original 
8s, 245, gos, and.g6s per dozen. sources, thus rendering it a valuable book of ference of all matters 


m fin ological, . . . It will certainly step at once into the foremost rank among 
80 000 Cien in all the est ‘sorts, in great sir standard text-books ”—The Ati encoun, 
variety, 


Vines, splendid short jointed .and. well ripened | GEOLOGICAL SKETCHES; at HOME 
kale, ex tr oe fr föra 16 n and ABROAD. With-Illustrations. Demy 8vo: 105. 6d, 
Sea a. e; EAIA- B TORS eee ing, i per 106, “ Mr, Geikie’s f Sketches’ show that he is one of the most eloquent and 
Asparagus, extra strong for forcing, 12s, per 100%; | attractive scientific writers of the day.!’— The Times. 
ditto, specially selected, 16s. ; eacellent Planting Roots, 25. 6d. per x00. 


Herbaceous and Alpine Plants, ie eae OUTLINES of FIELD GEOLOGY. Third 


collection; x00 choice kinds for 25s. Edition. With numerous Tllustrations. Fcap., 8vo. 03s. 6d, 


eds. 
See very choicest selections and collections of Florists’ Flowers, Annuals, A PRIMER of GEOLOGY. With numerous” 


Perennials, and Vegetables, at exceedingly low prices compared with their Tllastrations. x8mo. Is. . [Scienæ Primers, 
UNSURŞASSED quality. All seeds are, where practifable, tested before being . 
sent out, and no pains are spared in obtaining the finest possible strains. 


Hundreds of Testimonials prove therr excellence. © © A PRIMER of PHYSICAL GEOGRAPHY. 
DESCRIPTIVE’ LISTS of {he above and the following on application, - With numerous Illustrations. 18mo. Is. 

Climbing Plants, Stove and Greenhouse Plants, Orchard ‘House ‘Trees, - . [Setence Primers 
Forest Trees; Flowering Shrubs, Vegetable, Figer, and ferm Seeds, &c. 


N. B.—Experienced Gardeners Regommended. | i °° MACMILLAN & CO., LONDON. 











ok with calmness and confidence in the face of the Most severe 


A 2 


. HARVEY A. N D PEAK, ‘a j 
o SUCCESSORS TO W. LADD & CO., 
ore SCIENTIFIC INSTRUMENT MANUFA€TURERS,. 
ae ee _ BEAK STREET, REGENT*STREET, LONDON, Wi- ` 


oe we “ THOLLON' PRISMS AND DIRECT VISION PRISMS FOR ° PROJECTION. 2 


PHILQSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND’ CLASS INSTRUCTION IN 
*. " e. ACOUSTItS, LIGHT, | HEAT, MAGWETISM, ELECTRIC#LY, PNEUMATICS, &e. er 
oe Pl 


` e ILLUSTRATED CATALOGUE, PRIGE SIXPẸNCE. ` DESY 


—— a 
Print®d by R. Cray, Sons, aep Tavior, at 7 @nd 8, Bread Street gi, Queen VictorigaStreet, in the City of London, and published by 
MACMILLAN AND CO., at the Offic 29 and 30, Bedford eet, Covent Garden.—Tuurspay, February 22, 1833. 


























































































































































































































































































































































































































































































































































































































































































































Se 6 a Wipxey ILLUSTRATED JOURNAL, OF SCIENCE 
‘ : s “ To the“sóhd ground ` $ ae 
P S z e “OF. Mituri trusts the mind which builds for aye, * WORDSWORTH ‘ 
9 _ % e P g 
No. 696, Vow. 27]° THURSDAY, MARCH 1, 1883 [PRICE SIXPENCE 
Registeredgdyma Newspaper at the Gane Post Office.) a [All Rights are Reserved. 








ROYALINAGRICULTURAL SOCIETY 
* OF ENGLAND. 


m AGRICULTURAL EDUCATION. 


The Examination of Candidates for the Society’s Senior Prizes and 
ao will take plece in the week commencing TUESDAY, May 8, 


e183 
Contes of the Regulations and of the Form of Entry (which is required to 
«be sent in by April r, 1883) may be had on ap lcat m to 
M. JENKINS, Secretary, 
12, Hanover Square, London; wW. 


: BRADFQRD TECHNICAL COLLEGE. 


“VANTED, about the Midtlle of APRIL, a MASTER to teach Mathe- 
matics, Theoretical and Apphed Mechanics. A Graduate preferred. 

Appleations to be sent to Mr Caristr GATENBY, Secretary, on or 
_ before Margh 6, x883 


BRADFORD *TECHNICAL .. COLLEGE, 


Wanted, about the Middle of April, a Master to teach English Subj acts. 
Applications to be sent to CARISTOPHER GATENBY, Secretary, on or before 
-the zoth March a 

an ORE iai 


MATRICULATION EXAMINATION ; 


UNIVERSITY OF LONDON. 


- Instruction in all the subjects of the above Examination is given at Guy’s 

Hosrirar- The Classes for the June Examination will commence on 

Monday, March roth ‘The Classes are not confined to Students of the 

Hospital For further pargiculars address the Dean, Guy's Hospirat, S.E. 
nnn a 











HIGHEST AWARDS at all EXHIBITIONS. 


CHATWOOD' 


120, Cannon Street, LONDON. Ip. Cross Street, MANCHESTER 


INVINCIBLE 
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- SAFES. || 
22, Bond Street, LEEDS, ~ HEREIN: 
L. OCG KS 


The Cheapest as well as tke Eest Safes and Uaeked in “the, World: 7 





MAPPIN. & WEBBE’ S 
i CHESTS 


PLATE 
_ CUTLERY 


COMPLETELY : 
FITTED. 


a 
. vn 
SPECIAL 
‘DETAILED LIST 


CEEE, 





OXFORD STREET, WEST ENR; AND. 
MANSION HOUSE BUILDINGS, CITY, 


LONDON. ° 
MANUFACTORY —The Royal Plate and Cutlery Wome SE RE FIELD. 
e b , A 
- a . Í e oo . 
+ * 
e e ° ° Ce 


4 U Sizes in Stock, 4 








NEGRETTI 


AND X 
ZAMBRA’S 
WEDDING y 
AND. œ 
BIRTHDAY PRESENTS,- 
USEFUL AND: ORNAMENTAL. , 
FIVE GUINEAS & UPWARDS, ae 


OPERA+AND FIELD 
GLASSES; E- 
BAROMETERS, &c. ~ -~US 


Illustrated Prtce Lists pestehFy ee. . © 


e NEGRETTI '& ZAMBRA, * 


SFIENTIRIC INSTRUMENT MAK ERS TO, 
oer Meyesty ha QUEEN, o e 





3 F HOLBORN. VIADUCT, .. 
45, CORNHILL, & 192, REGENT -STR§ET, LONDON, 
. PHOTOGRAPHERS—C3YSTAL PALACE, SYDENHAM, 
ed Cod . 

° ee, ae eee 
e ° a 
7 e œ . °> 4 e 
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eo oe, MICROSCOPES, LIVING SPECIMENS FOR THE MICROSCOPE. 
. - Unequalled by any other Maker at the same Price. Intending Purchasers | THOMAS BOLTON, MICROSCOPISTS” and wagurRaLists’ j 
: should apply to the Manufacturer, : STUDIO, 57, NEWHALL STREET, BIRMINGHAM. ' , 
3 ° EDMUND WHEELER, T. B. has last week sent to his sSoscubers Aygulus foliaceus, orsLarva of 
a i R e | Corethro plumicornis, with drawing and description, or Larval Forms of 
48N, Tollington Road, Holloway, N., London. Marine Worms. He has also sent a new Infusorian, Chilomonas spiralis, 
gt and another new to Great Patan Hemidiniam seam ; a ` ie 5 
¢ eekly Announcements will be made in @his place of Organisms T..B. ' 
_ ROYAL INDIAN ENGINEERING COL- | issuppiyig. . a S 
$y , er z y ° 
_ .LEGE, COOPER'S HILL, STAINES. Specimen Tube, One Shilling, post-free., 
~ | The Secretary of State for India is still open to receive, through the Pre- Twenty-six Tubes in course of Six Months for Subscriptiog of £x 18 , 
. sident of athe College, appheations for the Appomtment of Professor of or Twelve ubes for 108. 6d. e 
Calese at a iia) emal Physics at the Royal Civil ‘Engineering Portfolio of Drawing Fight Perts, XS, each, . $ 
4 Gt Saag into be 4450, with Bachelor Quarters (including Coals and D MINERALO ÊY, 7 
ndles} in the College. AN 
The Appointment will not-be subject to any requirement in respect of GEOLOGY e a Cad 
Religious Tenets or Observances. - Specimens, Collections, Cabinets, Mammers, Satchels, and gvery neces- 
A statement of the duties may be obtained from the Secretary at the Col- sary for the Study, Preservati@n, and Display of Specimensin useums, &c, 
. lege, to whom pppplications, accompanitd by Testimonials, may be made an e 4 - one 
efore the gxst March, 1883. - UDENTS’ COLLECTIONS—SPZCIAL. s 
Pe JULAND DANVERS, Secretary, ST . CIAL oe ` 
Cooper’s Hill, xgth February, 1883. Pubke Works Department. New Lists of Collections, Cabinets, Books, $ectionseMRocl® and Minerals 
—_3——- for Microscope free on application of’ f 
7 ° 
7 ASTLEY COOPER PRIZE. JAMES R. GREGORY, ° 
The.next Triennial Prize of £300 will be awarded to the Author of the e; Pa 
7 best Essay or Treatise on Diseases and Injuries of the Nefves, and ther Extensive Geological Stores, we 
Surgical ‘Ireatment, together with the Operations performed upon Nerve- 4 T 
i trinks in the Ireatment of various Diseases, and Descriptions cf the 88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
Changes which ensue in other Structures s. yell as in the k ous them- 
selves from these Operations. e Essay to be acccmpanted by Prepara- ` = 
ticns and Drawings A Candidates are alone) that. their Essays either MINERALOGY AND LATHOLOGY. 
written in the Engiith Language or, ifin a Fores nguage, accompanie 
_ byan Engish Trans'ation mast be sent to Guy's Hosmtal London, on or Mr. HENSON HAS JUST RECEIVED SOME GOOD GXAMPLES 
‘before JANUARY ‘1+t, 1286, and addressed to the Physicians and Surgeons | OF NEW AND RARE MINERALS, AND BEGS TO L THE 
-of Guy s Hopital. z Eeo Esay most be distin ished by a Motto, and be | ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 
accompanied by a Sealed Envelope containing the Name an ress of the ` Š 7 
Author. _ For further particulars regardmg the other conditions to be com- TENSIVE SERIES OF FOREIGN ROCKS. i . 
plied gn, eana dates are relerred, to the Printed Form of Notice, which 2 List on Application. ae 
may be on application to the Dean of the Hospital Hammers, Qis els, and H er Straps. a 
= one ST. PAUL’S SCHOOL. PRIVATE LESSONS AND EVENING CLASSES. ,~ Ý 
. a pramination for fling gp about Six Vacancies h the Foundarton will Blowpipe Cases and Apparatus, o 
e held on April‘zo and.two following days. For information apply to the 
CLERK to tha Governora, Mercers’ Hall, EC, or to the SCHOOL SECRE- Catalogues freee ° 
TARY; 40, St. Paul's Churchyard, E.C. SAMUEL HENSON, 
; ` TO MUSEUMS. ’ 277, STRAND, LONDON,. - 
Roe dane of, 3079 eh tae Woori: ely. squared, Catalogued, with Opposite Norfolk Street. 
specific gravities, 54% 414. Late the property of Mr. WILLSON SAUNDERS, ‘ 
a old Medalist 1862 Exhibition, weighing half a Ton, price £100. Hundreds 
of Exotic Mosses, Fungi, and Corals. Manufacturer of Entomological TO ASTRONOMERS. 
Apparatus, Nets, Pins, Cabinets, &c.—W. CUTTER, 35, Great Russell Intending Purchasers of ‘Telescopes should send for ‘ Hints on Silvered 
Meet, Naturalists’ Agent. g Glass Reflecting Telescopes,” by S. CALVER {maker of „fhe 37-inch , 
4 So ahaa Paw 6 APG O T Ealing Reflector, &c.), and “ endix,” containing important Testimonials ’ 
¢ a UNIVERSITY COLLEGE, ‘DUNDEE. ag to their efficiency, &e.,&c. Post free Nine Stamps. - 
i A DEMONSTRATOR is required forthe PHYSICAL LABORATORY. 1 " 
oe Salary, £120. Informati n as to duties, &c, may be obtained from Messrs. G. CALVER, F.R.A. S., 
SRIELL & SMALL, Dundee, to wham Applications, accompanied by' Testi- a HILL HOUSE, 
monials, may be sent up to March 7.. : WIDFORD, 
‘TO JOINERS, WORKERS IN METAL, . - e CHELMSFORD. | 
5 ‘ ; ELECTRICIANS, AND OTHERS. N.B.—Second-hand Reflectors and Refractors frequently for Sale, 
UNIVERSITY COLLEGE, DUNDEE. * MICRO-PETROLOGY, 
. 
~ i s e A large series of Rock Sections, comprising ginamesite, Aplite, "Basalt, ` 
Wanted, on or after July rst next, a PRACTI@AL®and PROFICIENT | Diabase, Diorite, Dolerite, Elvans, Gal bro, Go iss, Granite, Granulite, 
WORKMAN, as STEWARD io the CHEMICAL DEPARTMENT. Leva, Liparite, Napoleonite, Nephelente, Obsidian, Perthite,e Pikrite, 
» Wages, 33s, a week. He will be required to Prepare the Experiments for the | Pychstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Lectures, and to keep the Apparatus and Collectionsyif order, &c. One Tachyhite, Trachyte, &c., 1s. 6d. and as.’each. Sections of Sedimentary 
having some knowledge of Chemical or Physifal Appafitus preferred. For | Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidia, 
fureter parneuars as aus &e, apply by I jer to Ten Sme and | &, e° i 
MALL,' Secretaries, 5, Bank Street, Dundee, t®whom Applications (statin : 
age, qualifications, and experience), accom panied by References to three ‘ « THOMAS D. RUSSELL, ~@, 
gentlemen’aé to character, &c., must be.sent not later than March rsth | e 4 ESSEX STREET, STRAND, wt. 
` x paes =e f rro hg ae 
LONDON -UNIVERSITY CORRE- * On the rst of every Month. o 
SPONDENCE CLASES conducted- by a D Så ofthe University, D 
Pupils very successful m recent Exams. Full partculats on receipt of J OURNAL 9 Fe BOTAN Y, 
` oe eat pnvetones EEN H. ftos, D.Sc, M.A, è Gloucester Terrace, BRITISH AND FOREIGN. E 
A a NOS ` ` Edited by James Brrrrew, EL S., Bntish Museum. . 
a E RE > 6. J i f 
e EEN z . ConTents,--Onginal . Articles, by leading, Botanists —Extracts, apd. 
MU SEUM CURA TOR. Enga ement de Notices of Books and Memoirs —Msticles in Journals.—Botanicat News— 
voe sired as such by Gentlenfan havirf& a gocd knowledBe of Geology and | Proceedings of Societies, 3 $ 
R Zgolcgy, who would devote Sis best attention for Moderate Salary. | @ Price zs. 3d. Subscription for One Year, payable m advance, 124. 
South @oast of Hngland preferred—Address CURATOR, Care of Editor ‘ 5 
æ Of Nature, e@9, Belford Streer, Strand. +. @ - London: west, NEWMAN, & CO.. 54, Hatton. Garden, E.C. 
ee a z = ATER 7 
“Te BE _SOLD.—A, “Museum ‘contairting | GREEK andeROMAN COINS. Catalogue 
abou? goo Alpine Anumals of Sbvitzerland (Quad@peds and Birds) at a of the Collegfon formed by GEORGE SIM, F.S.A. Scot., Edinburgh. 
n Smirdenlar d. Fer particulars apply be, Grore Scuerrsk, Zurich, ` 4to, price ars. MACMIPLAN & Co., LONDON, 
+6 
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The success which has attended the formation of the 
Mall Eas@ lately occupied by thegiton and Harrow Clyb 


Country Members, £2 2s 
Suffolk Street, Pall Mall, S.W. < 


e a 
NEW ATHEN4UM QLUB. 
. fo Graduates o§ Upiversities and Members pf Scientific and Learned Societies. (Established 1878). 
EXTENSION OF PREMISES. 
New Atheneum Club, reduiing the Extension of the Club Premiseg, those adjoining in Palt 
. will be opened for the ufe i 


Hundved and Fifty Megibers will now be admitted at an admission fee of £3 3$ 
Gentlemen ‘desirous of becoming members shoud apply for the requisite forms to the SECRETARY, New Athenxum Club,. 


NATURE — ©" exxxix 
| ET ] 


of the Members, in adition to the present premises. Two 
Annual Subscription (covering 1883) —Fown Members, £@ 4s. ; 





7 Cj 
DIAMONDS IN MATRIX. 
R. Ç NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on salè § pecumens of the above ; also Cut Precious Stones in all Colours. 
°” @ Precious Stones valyed and hought. 
? `~ a, FRITH STQBET, SOHO, W 
ter - 
wMACMIELAN’S.MAGAZINE, 
e | No. 2, FOR®MARCH, Price 1s. i 


æ CONTENES. 
x-a" The Wizard’@Son.”? By Mrs Oliphant 
2, Addiggtores By Rey W Benham ° 
3 —“ Home Rule uhder the Roman Empire.” A Note 


Church A 
4— The Humorouge Literate.” By J Hensy Shorthouse 
By A. J Wilson. 


5% Teas: Results of Sobriety Again.” 

6.— Cremhton'’s History of the Papacy ” By Thos, Hodgkin 

7-—" The Velse Tongue.” By Godfrey Murner. . 
. 8.—“ Some Statistics of a Great War’? By Licut.-Col. Lonsdale Hale, 

R.E. Y 
2—5 Under tSv.” By Mrs, Macquoid. 
MACMILLAN & CO., LONDON. 
® Onthe rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


@ AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 





Chapters XIII.-XV. 
By Rev Professor 





= RA fs ee the Assistance of ts see 
Freperick Bonn, F.Z. OHN A. POWER i 
| i JENNER WEIR, F.L.S. 


» Epwarp A. Firen, F LS 
°. F. Bucnanan Warre, M.D. 
Contains Axticles by well-known Entomologists on all Branshes of the 
cience ; on IMsects injurioys or beneficial to Farm or Garden; Notes on 
abits, Life-Histozies; occurrence of Rarities, &c. ; there are Monthly 


Lists of Dupheates and Desiderata man : 
Numer ous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention @s given, and occasional LITHOGRAPHRD and CHROMO-LITHO- 


GRAPHED PLATES, 
i SIMPKIN. MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


+ š è 3 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Barrert, J. W. Douctas, R. McLacutan, F R.S., 
E. C. Rvs, F.Z S , E., Saunpurs, F.L.S, and H. T. Srainton, F.R.S. 

This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Brinsh Isles. i 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence wish the June number in each year. 

Vols. I,to VI. (strongig bound in cloth) may be obtained by purchasers of 
the entire set to date, af the increased price of ros. each; the succeeding 
vols. may bé had separately or gogether, ak gs. each - 


Landon: JOHN VAN VOORST, r, Paternoster Row.” 


N.B.—Communication# &c. should be sent to the Editors at the above 
address, 


LELECTRICITE 
Chadque Sgmedi, 16 pages, grand in 8vo,*2 colonnes, 


.° REVUE HEBDÒMADAIRE, * ° 


Scientifigue, illustrée, spéciale, seul journal tenant les lecteurs 
an courant de toites les exositipns électriques, et de tous les 
3 progrès de l'électricité, i 


Rédacteur en chef: W. de FONYIELLE, 
- E. de CLISSOM? Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. Py 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
‘26, Buper Row, CANNON STREET, QoNDON. 
Specimen Copy sent post free. ë 
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NORTH BRITISH AGRICULTURIST 


is the only Arnant Joucnal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. - è 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia. and the Colones. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contams Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publications ‘ 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Societ® of Scotland, the Scottish Chamber of Agriculture 
one alike principal Agricultin al Associations throughout Great Britain and 

relan 

For Advertisers ad@ressing themselves to Farmers a better medium does 
not exist. e A z 

Price 3d. ` By post 3}. Annual Subscription, payabie m advance, x48. 
t Offices—377, High Biret, Ecinburgh; and r45, Queen Victoria Street, 

ondon, E. 

Post-Office Orders payable to Charles Anderson, Jun.. Edinburgh 

ESTABLISHED 1843. 


LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes, Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco fer Ja poste—un an, zs 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southamp-on Street, Strand, Londres, W.C. 

LA- SEMAINE FRANÇAISE.—“‘La Semaine Fram 
çaise’ has been brought ouc in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success "— Graphic, 

LA SEMAINE FRANÇAISE.—“ The numbers before 
us are full of good things. . . . . It will be far better for most than any 
one of the best papers published in Paris itself, We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 





done, ” —Queen. i 

; TERMS OF SUBSCRIPTION i— sd ? 
Three Months se. me e ae on “œ 3 10 
Six P “eit ass on eee tee ow 7 7 
Twelve ,, a oe 3 æ on we 15 2 


P.O.0. payable to T.SPanswicy, at, King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE BREWERS’ GUARDIAN: 


A Tortnighty; Paper devoteč to the Protection of Brewers” Interests, 
icensing, Legal, and Parliamentary Matters. 
Review or THE MALT AND Hor Trapes; anp Wing anD SpreirYrace 
i eo o Record, 
The Organ of the Country Brewers, 

“The Brewers’ Guardian " is published on the evenings of every alternate 

Tuesday, and is.thg only journal officially connected with brewing interests 
Subscription, 16s 6d per annem, post fre® dating from any quarter-day. 
Single copies rs, each, i i 





istered for transmission abroad. 
Offices-~g, Bond Court, Walbrook, London, E.C. 
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BOWELS, S 

Powerful‘ Invigorator ‘of the System, in cases of WEAKNESS 

AND DEBILITY, and is unequblled in Female Compjpints, 
2. $ 


AND A-Gzeat- PURIFIER of the BLOOD; a, 





id * + 
The MORPHOLOGY of the SEULL. B 
_ W. K. PARKER, F.R.S., wetness Professor, Royal Collgge 6 
Surgeons, and G., T. BELTANY,®B.Sc., Lecturer om Bo in Guy's 
_ Hospjtal Medic®i School. Illustrfted. Crown 8vo. ion oy i 


i MACMILLAN & CO.. London. 
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7° « LATEST REVISED EDITION OF MITCHELL'S 
a "> . PRACTICAL ASSAYING. 


x . In z vol Bvo, with 188 Woodcuts. price 31s 6d. `e 


Ae MANUAL OF'PRACTICAL ASSAY- 





and re-edited by Wittiam Crookes. F R.S., with Improvements and 

Additigns r@idered necessary by the Progress of Chemical Science~ 

‘ ‘A very valuable practical work which we can cordially recommend.” == 

i Beonomist. - a 

” acne standard work in the laboratory, and an indispensable guide for tke 
-studen: 

. .  .,“ The work, as it now stands, may safely be taken as a guide by buyers 

' e of ores, and byall persons engaged in the industry of chemical 4 manttactuve.”” 

j om Mining Journal, + ` 


London: LONGMANS & CO, » 


STANDARD WORKS ON CHEMISTRY, 








‘Theoretical and Practical. 3 vols. 8vo, price 438s 6d 


Part L—CHEMICAL PHYSICS, Sixth Edition, revised throughout, 
oath Additions, by Herserr Macteop, F C S. With 274 Woodcuts, price 
- v . A Š e y 
” Part IL—INORGANIC CHEMISTRY, Sixth Edition, revised 
throughout, with Additions, by C, E. Groves, F.C.9 Waith 376 Woodcuts, 
price 21s. om . ` g 
Part IlI.—ORGANIC CHEMISTRY, or the Chemis f Carbon 
Compounds Fifth Edition, re-edited and rewntten by H. iey Gf arbei 
F.R.S., and C` E: Grovas, F.C.S. With 20 Woodcuts, price 318 6d. 


DICTIONARY OF CHEMISTRY and the 
ALLIED BRANCHES of OTHER SCIENCES, feunded on that of 
the late Dr. Ure. By HENRY WATTS, F.R S, F C S., assisted t 
we eminent Scientific and Practical Chemists, With a Third Supplement, 
completing the Recard of Chemical Discovery to the.end of the year 
1878, ‘including the more Important Discoveries made in 1879 and 1880. 
g vols. 8vo, price £ I5 as ôd. $ 


x “We cannot give these two supplementary volumes greater praise than 
° 


by saying that- they are worthy of the European reputation which Mr. 
Watts’s Dicticnaryhas already acquired as a standard work of reference.’ 
— Bristol’ Mercury, = 


London: LONGMANS & CO. 


E 


THE SCIENTIFIC RESULTS OF THE VOYAGE OF HLM. - 
: “CHALLENGER.” 


Now,ready, ZooLoay, Vol VI., in royal gto, price 428. cloth, > 


7 ` REPORT on the SCIENTIFIC RESULTS 


of the VOYAGE of H.M.S. ‘‘CHALLENGER” during the YEARS 
1873-6, under the Command of Capt. G. S, Narzs, R.N., F.R.S , ard 
Capt. F. T. Tuomson, R.N. Prepared under the Superintendence of 
the late Sir C. W. THOMSON, F.R S , and now of JOHN MURRAY, | 
F,R.S.E., one of the Naturalists of the Expedition. ~ 
5 Pa * This Volume may also be had in Two Separate Parts, XV. and XVII. 
of the entire Work, as below ‘— e s ; 
Part XV. Report on, the Actinaria, by Professor Ricnarp HERTWIG, 
TICE 12S 
Parr XVII. Report on the Tunicata, by’ Professor W. A. HERDMAN, 
D.Sc., F.L.S., F R S.E., price gos. g 
Printed for H.M. Stationery Office ; published by order of H.M. Government: : 
sold by Longmans and Co., John Murray, Macmillan and Co., Simpkin 
and Co., Trtibner and Co, E. Stanford, J. D Potter, and Kegan Paul 
and Co., London; A. and’C. Black, and Douglas and Fouls, Edin: 
burgh; and by A. ‘Thom and Co., and Hodges, Figgis, and Co. 


ki 


~ Dublin. A ‘ 
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7 NEW EDITION OF WEBB’S CELESTIAL OBJECTS. , 


In crown 8vo, with Map of the Moon, Chart of Mars, "Diagram of the Comet 
of 1819 in Transit over the Sun, and 14 Woodcuts, price 9s cloth. 


CELESTIAL OBJECTS,FOR COMMON 


TELESCOPES. By t@ Rev T. W. WEBB, M.A., F.R.AS, Fourth 
' Edition, Revised and Enlarged. “eo 


So Tyce, e ; » Léndon: LONGMANS & CO. 


.. THE NEW METAPHYSIC. 


© |, TIME AND SPACE: a Metaphysical EssMy. 8vo. 16s. 


2, THE THEORY OF PRACT TCE; -an Ethical Enquiry. 2 vols, 
f 8vo. `248. è å x é 

‘ i j gq THE PHILOSOPHY QF REFLECTION. 2 vols. 8vo. ats. 
hee St Ae *e "The above are uniform, in Cloth. x 
= 5 y e ` 

° Eoo e° g . 

OUTCAST ESSAYS AND VERSE TRANSLATIONS. - In crown 
8vo, half-bound, gilt top, 8s. 6d. -o ° oe 


e 
@ London : LONGMANS & CO. 





ING By JOHN MITCHELL, FCS. Fifth Edition (1881), revised® | 


 MILLER’S ELEMENTS of CHEMISTRY, | 





=. [Marchet, 1883. 


e 
loth ¢postage Bd.)e - o 


Now Ready, large crown 8vo, 16s, 3 
Consisting 'of` 


HYDRAULIC’ MANUALS 


Working Tables and Explanatory Text Jntfaded as a guide in 
Hydrauliq Calculations and Fld Operations By LOMVIS D'A. 
JACKSON, Author of * Aid to Survey Pr: 


fice,” &c Fourth Edition. 
` Rewritten and Enlarged.. ` 
CROSBY LOCKWOOD & CO., 7, Stationers’ HallCougt, Eondon, E €. 
: + 
Just Published, 5s. 6d cloth (Postage 478. 


THE METALLURGY OF IKON.’ Con- 


taining Outlines of the History of Iron Manufacture, Methode of Assay, 
and Analyses of Iron Ores, Processes of Manufacture qf Iron and Steel, 
&c. By H. BAUERMAN, EG. So, A -M Inst CE. Fifth Egition. 
Revised and Enlarged. ee : ṣ oe 
` CROSBY LOCKWOOD & CO, 7, Stationers’ Haj] Court, Edon, EC 
5 è ; 
—— o e ”.- 
Ready This Day, price 4s. 6g (Weal®s Seriea, or gs. 62, closh boards: 


es 
CLOCKS AND WATCHES AND. BELLS. 
By Sr EDMUND BECKETT, Bart, LL.D. QO G, &c. Seyenth 
Editon. Revised and Enlarged With Yumeroysgbllustgptions’ 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 
A. id m 


r 
Just Published, price 2s (Weale’s Series). 


P 
RUDIMENTARY ASTRONOM®#,. By the- 
late ROBERT MAIN, M.A, F.R S., formerly. Radchffe “Observer 
at Oxford. ‘Third Edition. Revised and Corrected tqghe Presènt Time. 
By Winuiam Tuynne Lynn, BA, F RAS. d 


. e 
“A capital book for beginners, It deals cleatly and succinctly with the 


elementary princ: iples of astronomy. It is a sound and simple tréatise very.. 
carefully edited.’’-—Kvowledge, January 26, 1883. e 


CROSBY LOCKWOOD & CO., 7, Stationers" Hall Court, London, EC , 














t 7 . 
Just Published, price 2s. 6d. (Weale’s Series). 


NAVIGATION AND NAUTICAL ASTRO-* 
NOMY IN THEORY 4ND PRACTICE. By J. R. YOUNG, £ 
formerly Professor of Mathematics in Belfast College. New Edition, 
including the Requisite ‘Elements from the Nautical Almanac’ for 
Working the Problems. New Edition, with additions. » 


CROSBY LOCKWOOD & CO, 7, Stationer$’ Hall Court, London, E e | 
TRANSIT TABLES FOR 1883, giving the. 


Greenwich Mean Time of Transit of the Sun, and of about Twénty 
Stars, for every day in the year, with other astronomică information 
for popular use. By LATIMER CLARK, Miemb Inst. C.E. Crown 
8vo, cloth, price 2s. 6d. post free. 2 AaS 
By the did of these tables, accurate time may be obtained in 

of the world. i 

TREATISE ON THE TRANSIT INSTRUMENT, as apphed to the , 
determination of time, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb. Inst. CE. Demy 8vo, cloth, ss. post free. 

AN IMEROYED TRANSIT INSTRUMENT of the highest quality. 


rice £ 


ALFRED J. FROST, 6, Westminster Chambers, London, S.W. 
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_EDITED BY HENRY WATIS,¢B.A., F.R.S: 
Editor of the ¥ournal of the Chenfical Society. | g 
FOWNES’ PHYSICAL*and INQRGANIC 
CHEMISTRY, Twelfth Edition, with Coloured Plate and 154 Engrgv~ _ 
e . 


ings, crown 8vo. 8s. 6d. © o a 
Also, * 


FOWNES’ CHEMISTRY OF CARBON 
“COMPOUNDS; or, ORGANIC CHEMISTRY. Twelfth Edition, 
with Engravings, crown 8vo. ros. ' 


. London J. & A CHURCHILL, 1r, New Burlington Street. y 
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. . WORKS BY.SHADWORTH H. HODGSON. * MINERALS AND’ PRECIOUS- STONES. ° 


Mr. BRYCE-WRIGHT begs 
sive and valuable collection ef . 


MINERALS AND PRECIOUS STONES, 


from which single “spe@imans can aP all-times be selected at 

moderate prices, z 

* Boxes sent on approval'to any part of the world. 2 a 
Gems an@ Precious Stones can be purchased either mounted 


or unmounted, 
: BRYCE-WRIGHT, - 
Mineralopist and Expert in Gems and Precious Stones, 


tp call attention to his exten-.* 
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+ 6. DIARY OF SQqIETIES. . | SUBSCRIPTIONS. TO “NATURE” 
Oe ae Yeu tad 
`s. THURSQAY. -Marcs n .» K Hal Yearly | ne O : z 14 6» 
Rowan Socizty, at «4 30—Contributions to the Chemistry of Storagg ` Quarterly ie. Sav net, ab tye A G 


Batteries: Dr. Frankland, F.R.S. ' 

Linnga% Socipry, at 8--On the Constancy of Insects in their Visits to 
Flowers: “Alfred W, Bennett.—-Observations on Living Echinoderms : 
G. J. Romanes —Methdtic Habits of Insects when frequenting Flowers: 


R. Miller Christy—Mollusca of Challenger’ Expedition:. R. Boog 
Watson. Od à ` 
Cugyicat Socrery, at 8.—-Ballot for Election of Fellows —On some Deri- 


vatiyes of the Isomeric C,5H, 40 Phenols: H E Armstrong, F.R S., and 

E. H. Rengie, M.A 3 è , 

RoYAL INSTITUTION, at, ge—The Spectroscope and its Applications: Prof. 
+ ` 


ewar. 
Lonnôy INSTITUTION, at y —W. M. Balfe: W A Barrett. 
GRESHAM CoLLeG® at 6.—Comets: Rey. E. Ledger. 


o °* FRIDAY, MARCH 2. 

ROYAL ŠNSTITUTION, af 9.—Meters for Rewer and Electricity: C V Boys. 

Socwry or Arrs, at 8.—Agriculture ingLower Bengal: W. S, Seton-Karr, 

Growpcists® ASSOCIATION, at 8--On a Theory of Possible~ Causes of 
levation and Smbsidence ofthe Earth’s Syrface: W. F Stanley —Note 
n the J@rift Megosits ofEunstanton, Norfolk: B B. Woodward, F G S. 

Gresuam COLLEGE, at 6.—Comets Rev. E. Ledger. ‘ 


eo SATBRDAY, Manrcues. 
ROYAL DËSTITUTION at 3.—-Singing, Speaking, and Stammering: Dr. W, H. 


Stone. ™®» 

.®` SUNDAY, MARCH 4. 

Sunpay Lecrure Socrery, at 4=Starãshes: G. J. Romanes, 
MONDAY, MARCH 5. i 


at 5.—The Great Masters of Etching: Seymour 


Haden. 
Socmry or ARTS, at 8.—Iluminating Agents: Leopold Field, 
ROYAL I@sriTution, at 3.—-General Monthly Meeting. _ 
VICTORIA INSTITUTE, at 8.—Certain Definitions of Matter: J. E. Howard, 
Sociery or Cugmiaar INDUSTRY, at 8. ; 
ARISTOTELIAN SOCIETY, at 7.30 —-Kant’s “ Critic of Pure Reason”: Miss 


Sword. 
- TUESDAY, Marc 6. 

ZoorocrzaL SOCIETY, at 8.30.—On Colegptera of the Family Erotyldæ : 
. Rev H. S. Gorham —On the Mollusca procured during the Lightning 
_ and Porcupine Expeditions, Part VI - Dr. J. Gwyn Jeftreys,-Note on a 
®* Species of Myzomela from the Island of Buru:’ H} U), Forbes. 
Rovar [nsgirurion, at 3 —The Supreme Discoveries in Astronomy (The 

Law:of Gravitation): Pyof, R. S Ball. 
King’s CoLLEGE Scimnce Socrery, at 8.—Gun Cotton: H. Jackson. 


ee WEDNESDAY, MARCH 7. 
Sociervweor Arts, at 8.—History of the Pianoforte; A J Hipkins. | 
GEOLOGICAL "SOCIETY, at 8.—A Desenption of the Gray and Milne Seis- 
mograpMic Apparatys, to be exhibited by Thomas Gray, F.R.S.E -- 
Notes on some Fossils, chiefly Mollusca, from the Inferior Oolite: Rev. 
G T. Whidbome, M.A.—On some Fossil Sponges from the Inferior 


Oolite: Prof. W. J, Sollas, M A.—On the Dinosaurs from the Maastricht - 


Beds: Prof. H. G.-Seeley, F R.S. 
ENTOMOLOGICAL SOGIETY, at 7. ; 
THURSDAY, Marcn's. 
Rovat Socigry, at 4.30 ~ j : j i 
MATHEMATICAL SOCISTY, at 8.—On, Monge’s Memoir, “Sur les Emblais 
et le Remblais”: Prof. Cayley, F.R.S.—Calculation of the Hyperbolic 
Logarithm of wr: J W L. Glaisher, F.R.S. J ae 
Rovar INSTITUTION, at 3- The Spectroscope and its Applications : Prof, 
ewar. ‘ 
Socret¥ -oF TELEGRAÐH ENGINEERS, at &-~On some New Forms of 
Telephone Transmutttrs, with a Note on the Action of the Microphone: 
. _ John Munro. ` 
Society oF 
LONDON Tyst¥frution, at 7.—Gas Stores: Prof. Armstrong. 


` ° o PREGDAY, MARCH 9. : 
Rovat INSTITUTION, at 9.—The Ultra-violet Spectra of the Elements: 
Prof G. D. Liveing, 
- SATURDAY, MARCH 10 


Puysicau Society at 3.~On a Method of Measuring Electrical Resistances 

with % Constant Current: Shelford Bidwell,—On some Uses of ê New 
* Projection Lantern: W. Lant Carpenter =~ af, . 
Rovac"InstTrqprion, at 3 =-Music as a Form of Artistic Expression: H H. 
` Statham, e a 
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TS, at 8.—Self@purification of River Waters : W. Ng Hartley. | 


. È. BECKER’ & 
, -~ PRICE LIST OF 7 - 
“MICROSCOPIC REAGENTS: AND: SUNDRIES: 
(among the former Stains for BACILLUS TUBERCULOSIS, and fill the latest nagelties for Staining) wilh be sent ost Free 


FE. E. BECKER °& CO., 


x . . : 
34, MAIDEN LANE, COVENT GARDEN, LONDON WC. 
a e K a 


To the United States, the Continent? arti all places 
within the Postal Un‘on :— Peo ee 


` & d. 

Yearly s 6. 1 1 ee ww ee 30 6 
Half-yearly. 2. 2.0. we 6 es 18 6°, 

ot Quarterly . a 1. 2 we BO 





CHARGES for ADVERTISEMENTS, 


Three Lines*in Column 2s. 6d. od. per Line after. 


M 4s d 
One-Eighth Page, or QuarterColamn . .. . . 0 18 6, 
Quarter Page or Half a Column. . . . .a I15 0 
Half a Page,eor a Column. . . . 1... +6 3 5 0 
Whole Page l . 1. uoa a we we ww 6 GO 


Post Office Orders payable to MACMILLAN & CO, 





OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, pri ves 
conclusively that a Conductor made of Copper of adequate size is the 
of all appliances for the protection of every description of building from t. e 
i destructive effects of lightning, 


NEWALL & Cols 
PATENT ` 7 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, ahd also 
the Cheapest Conductor ever affered to the Public. ; 

It is simple in its aj 
only ONE SHILLIN 


in any storm. . 
_ R S. NEWALL & CO, 
130, STRAND, W.C. ; 3€, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW, : 
MANUFACTORY--GATHSHEAD-ON-TYNE, 


THE “HANSA” 


Published since 1864 in Hamburg, isthe only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Sulaecription 
at any time; preceding numbers of the year furnished subsequently. Price 
12s, for twelve month Advertisements qd. a line widely spread. by this 

apér; considerable abatement for 3, 6.12 months’ insertion. - Business 

fice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v. Freepen, M.R., Hamburg, Alexander Street, 8. 


ge 
METALS and,their CHIEF INDUSTRIAL 


APPLICATIONS, By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations. 
- MACMILLAN & CO., FONDON. e g 
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lication, no Insulators being required, and it costs 
per Foot for the standard see, which insures safety 
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al f SUCCESSORS TO W. LADD & CO., 


i eSCIENTIFfC 


BEAK STREET, REGENT*STREET, LONDON, W. 


e i « 
7 THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION, ° 
- PHILOSOPHICAL “APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES, AND CLASS INS TRUETION 


INSTRUMENT MANUFACTURERS, .- 


. . 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PN EUMATICS, &e. 
Sta os ILLUSTRATED CATALOGUE, PRICE SIXPENCE, , . 





5, ©. TISLEY & Co, 
OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &e., in Cardboard Box, 10s. 62. 


172, S. W. 


s 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 
Price Lists of Electrical ana Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, ad, 


ey 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7a. POST FREE. 


A CATALOGUE OF GHEMIGAL APPARATUS: 


~ ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
e Demy 8vo, 480 pp., Illustrated with r,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


` JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 
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PATRONISED BY HER MAJ@STY THE otezen, œ 


First Prize Mi edals Brussels and” philadeiýhia Iniernationa PE xtiitions, 


Silver Medal Cryste? wan rest Esbeition. pe 


SANDERSON & COMPANY, 


ELECTRIC, EN GINEERS, r 


MANUFACTURERS og EVERY DESCRIPTION oF 


LIGHTNING CONDUCTORS, 


Sore Inventors oF THs SOLID COPPER TAPE LIGHTNING CON- 
DUCTOR in Continuous Lengths without Jouts, as now being fi€ed by us 
to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 
the City of London Schools, Thames Embankment, Cty Guilds Techmecal 
College, &c. 
COPPER ROPE CONDUCTORS from Ong SHILLING per foot. 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &c, ' ° 
LEADENHALL HOUSE, ° 


zor, Leadenhall Street, London, E.C, 
(Late 44, Essex Street, Strand, WIC ) ie 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE ov 5, BRIDE St., AND a, Foster Lang) 


HOW'S STUDENT'S MICROSCOPE, HOW’S 5 ncaa RAMP, 
Rock Sections and other Objects for the Microscope. 





SECOND EDITION, REVISED, WITH 112 ENGRAVINGS AND MAPS OF THE STARS.” ? 


POPULAR ASTRONOMY; 


*By SIMON NEWCOMB, LL.D., F.R.S., 


Professor in the U.S, Naval AEN With 112 Engravings and Maps of the Stars. 


‘Second Edition, Revised. 8vo, 18s., 


Pad 


“ When we take üp a book written by one of the foremost ¢stronomers, mathematically and practitally, : 


of theeday, we need pot fear that, however 


descriptions. . Nor are we disappointed i in the book béfore us. 
, by he total absence of the defects so common in popular writings. 


opular, it ‘will be inexact,in 


fts Tanguage or evasive. in its 
Throughout the whole of it we are Struck 
. It is unlikeganything*elsa of its kind, 


-' ‘ang will be of more use in circulating a‘knowledge of aswonomy than nine-tenths of the books which have 


appeared on the subject of late years.” Saturday Review. ° : 
It records the results of thes post reent researches on 


° “ A work, which we can heartily” recommend. 


i matters of general Interest,*and is always thoroughly readable.’’— Westminster Review. 
p “This iseby far the best written hpok on astronomy for the general reader we have seen for some time ; 
its style is so lucid and it i$ so full of sterling information that a perusal of it cannot fail to impart a knowledge 
` of the salient features of a Branch of science SE oi be well considered the most ancient of the world.”— 


. Philosophical Magazine. £ 
“o - ° e MACMILLAN & co, BEDFORD STREET, LONDON. 
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Morals . NATURE . al ge odii, 


‘Messrs, MAOMILLAN & 60. 18, NEW | BOOKS. 








Rendy on ik yth instant, FOURTEENTH THotsanD. POPULAR EDITION. Crown 8vo. os 


JOHN INGLESANT. A Romance. By J. H. SHORTHOVSE. Popular. 


- Ediwon, Complete in 1 Vol. Crown 8vo. 6s. 
g MR. WILLIAM BLACK’S NEW NOVEL. 


~SHANDON BELLS. By Wittram Brack, Author of “A Princess of 


. Thule,” ‘‘ Madcap Vgodet,” &c. 3 vols. Crown 8vo. 315. 6d. 
~: eile i isa master of the art, and he has seldom displayed his mastery more fully than in ‘Shandon Bells,’ The Atheneu. 


À DR. GEORG EBERS’S NEW NOVEL. 


` ONLY "A ‘WORD: By Dr. Grore Exsers, Author of “The Egyptian 


« Princess,” “The Burgomister’ s Wife,” &c. Translated by CLARA BELL, Crown 8vo, 4s, 6d. 
* © ~. . BY HIS GRACE THE ARCHBISHOP-ELECT QF CANTERBURY. 


` BOY LIFE: «its Trials its Strength, its Fulness. Sundays in Wellington 
mfolicce, 4859-1873. ' Three Books," By E. W. BENSON, D.Dy, formerly Master of hie College, Archbishop- 
lech of Canterbury. A New Edition, with Additions, Crown Svo. 6s. 
TWENTIETH ANNUAL PUBLICATION 
Bo (Revised after Official Returns} of 


THE STÅTESMAN S YEAR-BOOK. A Statistical and Historical - 
Annual of the States of the Civilsed World. For the Year 1883. Crown 8vo. 10s. 6d, 
“ As indispensable as Bradshaw.”— Times. 
“ No statesman, member of Parliament, or publicist, can afford to dispense with its 3 and to all private persons who desire to 
have an intelhgent notion of the different nations of the earth, it will be an admirable guide.” —Daiy News, 


ORIGINES CELTICAE (a Fragment), and other Contributions to the 


. History of Britain. By EDWIN GUEST, LL.D., D.C.L., F.R.S., late Master of Gonville and Caius College, - 


> Cambridge. With Maps and Steel Plate. 2 vols, Svo. 325, 


+ TLOMER. THE ILIAD. Translated into English Prose, by ANDREW 
e , LANG, M.A., WALTER LEAF, M.A. and ERNEST MYERS, M.A. Crown 8vo, 125. 6d. 
, “For both these lar gé classes of readers the present translation will supersede any which have hitherto existed in the English 
language, Of its literary merit all persons of any cultivation will be able to judge for themselves ; but it requires a scholar to 
appreciate the deep knowledge of Homeric Greek which is conspicuous in every page. ”— Saturday Review. 


FLOSCULI GRAECI BOREALES, SIVE ANTHOLOGIA GRAEÇA | 
ABERDONENSIS, CONTEXUIT GULIELMUS D. GEDDES. Crown 8vo. 6r _ 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsibilities. New Volume, 


THE STATE IN RELATION TO TRADE. By T. H. FARRER. 


Crown 8vo. 3s. 6d. 


A SYNTHETIC FRENCH GRAMMAR FOR SCHOOLS. By G. E. 


° *FASNACHY, Editor of Macmillan’s Series of eee Classics ; Author of Macmillan’s Progressive Bear and German” 
Course, &e. Cron gvo. 3s. 6d, 


MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES. 


‘DEMOSTHENES —THE FIRST PHILIPPIC. Edited, after C. 


* ReHDANTz, by Rev. T. GWATKIN, M.A., late Fellow of St. John’s College, Cambridge. Fcap. Svo. 2s, 6d. 


EURIPIDES.—MEDEA. Edited by A. W. VERRALL, MA., Fellow and 


Leter of Trinity College, Cambridge. e Fcap. 8vo. 38. 6d. 


HOMER'S ODYSSEY.—TBE TRIUMPH OF ODYSSEUS. Books 


& XI XXIV. ae with Introtluction and Notes, by $. G. TAMT LTON, M.A. Fellow of ‘fiertford College, “Oxford. 
Fcap. 8vo. 3s. 


HORACE. —THE ODES. Book IV. and Carmen Sectlare. Edited È by- 
T. E. PAGE, M.A, p formerly Fellow of St. John’s College, Cambridge, Assistant Master at Charterhouse, Ce 8vo. 250 
° MACMILTAN’S FOREIGN SCHOOL CLASSICS, NEW VOBRUMES. i 


GOÈTHE. —GOTZ VON BERLICHINGEN. | Edited by H. re “BULL, 


M.A., Assistant Master in Wellington College. 18mo, 


SCHILLER.—DIE JUN GFRAU VON ORLEANS: Edited by J asifPH 








GOSTWICK., _18mo, 2s. Gd. [Fest ready, 
e 
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JAMES EPPS & CO,, Homeopathic. Chemists. + ae 
a) WHOSE PARTNERSHIP WITH 
° 
"R. & J. BECK . - 
HAS CEASED BY EFFLUXION OF TIME, HAS OPENED ın COMMODIOUS PREMISES AT 
ae a - Cad : 
100,, NEW BOND STREET, .° 7 . 
WHERE HE WILL CONTINUE HIS BUSINESS AS A 
e 
IMANUFACTURING OPTICIAN, 
And not only supply the Instruments manufactured by his old Firm, but those of the most recent and’ cheaper fSrms demanded by 
Amateurs and Histological Stadents—notably one constructed to data derved from his late experience obtained in.the Scotch ° 
. Medical Schools. , Materials for the preparation of Microscopical Objects and all Scientific Instruments will be supphed upon the & 
most reasonable terms. Full catalogue will be issued without delay 
- Oculist? Prescriptions will recave personal attention, ė < 
roo, NEW BOND STREET, LONDON, W. . 
oe 
Ask your Stationer c erde for Chased Mounts, and reserve of 
AH OODWAR Leads, 25 6d. gat Superd Twisted 
ALUMINIUM WARD'S ay spiral Pencil, very choi@, 2s. 6d 
GABES: see that you PE NOTE 424 Double Action Magio)! Spiral, 
and have no other The Trade with Ring for Watch 3s 
Marks, “A, H. W.” and “TXL,” 425. Double Action (hack): Spurl 
are stamped on the point of each | plain, Engine-Tyrned, or En; 
erei, which be particular in noting Sad fa Double Action agio) 
Khe m most presentable and durable m pial, Black Enamelled Centre, 
the World, and the Best Value for and reserve of Leads, 35. 6d. Gar. 
money As well made as the most Spiral Pencil and, Shding Pen, 
expensive solid gold pencils Will Engine-Turned, with reserve of 
stand the Gold Test. Have taken Leads, a useful Case, 4s. 426. 
the lead ofall others. The following Double Action (Magic) Spiral, nchly 
are the most popular kinds 4 Engraved, with reserve of Leads, 
The Drawings are One-third the 4s. 429 Telescopic and Sliding Pen 
actual size. Full size Drawings and Pencil, eee ee ames a good 
+ on application. J A massive Case, 55. 420 Deable Ac- 
419 Single Spiral, Nickel Plated sities 3 ; tion Spira% Pen and Pensil; when » 
Front, rs 453. Lady's Tablet Pencil, a 3 E 5 closed a a ‘ha -turn to the right propels 
ginch@lead, Engine Turned, rs Aes OLE, I the Gen, and a half-turn the reverse 
624. Single Spiral, Black Enamelled he See i pin ate eae h way sends it backeagain, whilst a 
Centre, xs, 6d, 436: Single Spiral, | | A TANTEI ; i if i half-turn to the left “propels the 
v micely Engraved, Is. Ód 418, i ; 1 i Ale A Pel, whichis re-sheathed $n pre- 
Fluted, Single Spiral, Bime WA tl reel j i cisely the same manner as the Pen, 
Turned, 2s. 452 Gentleman, s piril = uk 5s b 
with reserve © eads, Engine- The most useful, handy, and E 
Turned, 2s. *74r7 Lady’s Spiral, LEL, WORKS, VICTORIA STREET, BIRMINGHAM, Heathen wana 
OA 





T LANE, NOBLE _STREET, LONDON, E.C 





Plack Enamelled Centre, 


nchly' AND I$, 








ey R Car, 


o A ee 










Soxs, AKD TAYLOR, at 7 and 8, Bread “Street Hill, Queen Victoria Sra 
MACE AN an? Co, Bt gheeOfic » 29 = 30, 





RIGHTS 


i TRADE MARK ON ARAT ERS & 


3 EONENOED Í 
3 Qe ENTIRE® ‘1% 

lca MEDICAL FAOULTY. 
yf ce TRUE ANTISEPTIC SOAP ARTS. 


a: 


5 = NOSTE EFFECTIVIIN SIN | DISEASES avaez) | 
so 
: 2 PROTECTS Prom PIR FEETI le "DISEASES, 


Oman CNTG SSN 


ONDO! - 
in the C City of London, and published by i 


HURSDAY, March z, 188% 
» & 









WHICH NONE. 
qs GERUINE, g 













Bedfogd Sureet, €oveat Garden.—~ 




















































































































































































































































































































































































































































































































































































































































































































































































e 
4 . oe 
-+ e 
. ʻe 
a . 
. š e.. 
e 
» 
~ z r Ea e Fn 
+ . A WEEKLY ILLUSTRATED JOURNAL’ OF SCIENCE 
A 7 ° “ To the solid ground 
r r OG Š Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
: ° É 
s~ s —— 
Nag697, You. 27] THURSDAY, MARCH 8, 1883 , [PRICE SIXPENCE 
SS -e 
Registered as a Newspaper at the General Post Office. > [All Rights are Reserved. 
mar ~ Senn eet 
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aa, $ KaR DRY PLATE PHOTOGRAPHY. 
ELPH IN STONE AND VINGENT CONTI N UOUS Joun BROWNING hegs to-state that he has prepared a set of 
GU R R E NT DYNA MO- E LEGTR | C MA CH | NE apparatus, consisting of a Mahogany Camera, with bellows body, 
’ and one dark back, to take two dry plates, 4} inches by 34 
© SHUNT MACHINES TO DRIVE 400 SWAN LAMPS, NOW READY. | inches. Landscape Lens, Camera Stand, one dozen Chapman’s 
e ; 3 icul, P Sensitive Dry Plates, Developer, and fixing Solution and 
For prices and other particulars, apply to Chemicals, three Ebonite Trays, Non-actinic Lantern, and 
4 Mr. THEODORE BAXTER, 79f, Gracechurch Street, E.C. 
NEW ATHENÆUM CLUB. 
Founded May, 1878 ) F 
For Graduates of Universities and Fellows of Scientific Societies. 
The'additional Club Premises, No 3, Pall Mall East, are now open and 
read? fog the use of Members New Members can now be admitted,~ 
Admission Fee (at present): Three Guineas; Annual Subscription’ Town 
Members, our Guineas; Country Members, Two Guineas. Apply to 
the Secretary, New Atheneum Club, 26, Suffolk Street, Pall Mall, tw. A 
March; 1883, “Til 
UNIVERSITY COLLEGE,. LONDON, en Me = - 
- DEMONSTRATORSHIP OF PHYSIOLOGY. 3 x e A E i bss 
A Demonstrator of Paysislogy will shortly he appomted, Salary, 4130 | Focusing Cloth, complete, in‘case, £3 85.,6d. Eull instructions $ 
per annum Applications to be addres ed to Professor Scuarer before for exposing and developing the dry plates are inclosed. 
= z ~ Sole London Agent for Chapman's Celebrated Dry Plates. a 
ST. PAUL’S SCHOOL. Descriptive Catalogue sent free.” g i 
An Examination for filli bout Six Vi ies on th i i j 2j 
E fr Slag up T E A __ JOHN BROWNING? «o> 
CLERK CA the Governor Mercars’ Hall, E C., or to the Scoot Sacre- „Optician to Her Majestys Government, . 
© tary, 48 St, Paul's Citirchyard, E.C. . : _ 63, STRAND, LONDON, Esrastisitep* 10d YEARS, 
MARPPIN & WEBP’S |NEGRETTI. 4 ¢ 
afen CHESTS |. anD OOO o 
= pa ZAMBRA' S AA 
PLATE WEDDING e. Pa 
pAs was AND è 5 EA 
AND e w o e 
CUTLE BIRTHDAY PRESENTS, - -} 
mii e RY USEFUL AND ORNAMENTAL: :-.© fel 
COMPLETELY | FIVE GUINEAS & UPWARDS. © |) 
N FITTED, OPERA AND: FIELD -Í 
Ñ o TEF GLASSES = ° 
Nis AH Sizes in Stock. : oe ; 
i W BARONETERS, &. ..! a 
ae i D eect e a a' 
SPECIAL « | Illustrated Price Lists postad Free, `- SE ” 
DETALED LIST ee ee e - 
; : e FREE. š NEGRETTI, & . ZAMBRA, - ° 
ae e SCIENTI“GIC INSTRUMENT. MARERS TO 
OXFORD STREET, WEST END; AND r © Her Mayesty THÈ Queen, ~ “38 
MANSION HOUSE BUILDINGS, CITY, * HOL 2N VIADUET; © - i 
LONDON, ° æ, CORNHILL, & JE, REGENT STREET, LONDON °. . 
EN AO aie Royal Plite and Cutlery Works, a aa > S GRAPHE CRYSTAL PA Lee, SYDENGIaNe e f 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
° Microscopy. 


.@ s 
. Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. <À 


~ EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


@be sent to 


as 





UNIVERSITY OF LONDON, 


NOTICE is Hereby Given, that on WEDNESDAY, 25th of April next, 
the Senate will proceed to elect Examiners in the following Departments :— 


Eaaminerships. Salaries. 
ARTS AND SCIENCE. (Each) 


Present Examiners, 


£ i ps S. Reid, Esq ‚LL. M., M.A. 
Two in Classics see woe see ons zo Í Pe te Esq, PhD., LL.D., 


“Two in the English Language,| 260d. {Pi J. W. Hales, M.A. 


Literature, and History ... Prof. Henry Morley, LL D. 
Two in the French Language and) Soal {È P: Buleon, Eei, M.A. 
teratūre se see see so oe rof, Cassal, LL.D. 
Two in the German Lan e Prof. Althays, Ph D. 
ond Literatira. ae ner ce ze) sok {Rev C. Schoell, Ph.D. 
Two in the Hebrew Text of the. 


Old Testament, the Greek ‘S| oa Rey. Prof, ‘Leathes, D.D., M.A. 
e 


of the New Testament, the Vacant. 


Evidences of the Chnsnan Re- 
ligion, and Scripture History 
Iwo in Mental and Moral Science rao/. { ames Ward, Esq, M.A. 
Two in Political Economy ... s 302. {emi Bonamy Price, LL.D., M.A, 


Two in Mathematics and Natu- PINS {7 Williamson, Esq., M.A., F.R.S. 


ral Philosophy s.. ase Vacant, 
Two in Experimental Philosophy ræ% Loe ale Garnett, M.A. 
z Prof. Dewar, M A, F.R.S. 
Two in Chemistry se see sas oe 2000, \ Pro? T. E Thorpe, Ph D , F.R.S. 
Two in Botany and Vegetable] sh Sydney H Vines, Esq., D.Sc ,M.A. 
Physiology ... a sef 756 Vacant. 
(Pre A, Macalster, M.D, M.A., 


Two in Comparative ey) rool} FBS. 
and Zoology sse sm om me [Pee Milnes Marshall, M.D., 


; Prof, P. M. Duncan, M.B., F R.S. 
Two in Geology and Palæontology 752. {Re pane Roberts, Esq, D.Sc, 


Laws. 

Two in Jurisprudence, Roman W.A. H Esa., LL.D , M A. 
Law, Principles of Tegisation t 100k. Yan" DIET LSet) » 
and International Law... «.. T. Waraker, Esq.) LL.D. 

Ewo in Equity and Real Property} sol. ay Mi Bunting, Esq, M.A. 

Ca ee ee ee i 

Two in Common Law and Law ap {James Anstie, Esq, BA, QC. 

~ end Principles of Evidence 504 (F, A. Philbrick, Esq , B A., Q.C. 

Two in Constitutional History of) asd. Oscar Browning, Esq , M.A. 
England wa « wd 754 (Vacant. 


MEDICINE, 


Two in Medicine as 1507. {G Hilton Fagge, Esq, M.D, 


[Sapa MacCormac, M.Ch., 
F, . 


ae 


A. 
Prof. John Woòd, F.R.S. 
H. G. Howse, Esq., M.S , M.B. 
Vacant. 
Prof. A. Gamgee, M.D., F.R.S. 
e Vacant. 

Twoin Obstetric Medicine m wu 752 (hae Teaca sda MoD, LL.D. 
Twoin Materia Med’ca and Phar} 52. pr F9 T. Roberts, M.D., B.Sc. 
maceutical Chemistry y asm) 75 ee ite MS AEB 

: A tA, J. Pepper, », M.S. »B. 
Two in Forensic Medicine ave UProf G. HP Boore M.D P ER.S. 
The Examiners above named are re-eligible, and Mend to offer them- 
selves for ré-election. x 
Candidates must send in their names to the Registrar, with any attes- 
tation of ther qualifications they may think desirable, on or before Tuesday, 
March 7th. It is particularly desired by the Senate that 10 personal ap- 
pheatioh of any kind be mékle to its individual Members. 
e * e By %rder of the Senate, 
University of Lyndon, è ARTHUR MILMAN, M £, 
Burlington Gardens, W., Restar. 
T . March 6th, 1883. 
® 


YORKSHIRE COLLEGE 
. SCHOLARSHIPS., 


The ANNUAL EXAMINATION for SCHOLARSHIPS of the 
Aggregate®walue of & co, tenable atthe Yorkshire College, Leeds, from 
next Octolags, wM be held on the 2sth Apni Natmes of Candidates must 

e Registrar on or bef&re April 18th. The value of the Scholar 
ships in the Science Department yaris from £20 to 45 per annuw, each 
tenable dor tw years. The Clog workers’ Comp cholarships in the 
Textile Industries and Dyeing Department are of Me value ef £25 each, 


Two in Surgery 


ore TOOL, { 
oe 2004, { 


Two in Anatomy 


‘Two in Physiology ... 


sol 





and are tenable for one year. Particujars may®be obtained from the 

Registrar of the Collgge. . 
. 
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LIVING SPEGIMENS FOR THE MI DSBOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATRALISTS’ 
STUQIO, 57, NEWHALL eo REET, BIRMINGHAM. 


T. B. has last week sent to his subscribers af Infusorian, Hemfhidium 
nasutum, with drawing and description, it is new to Great Britain, and has 
not been previously figured. He has also sent cut Lophopugerystallinus, 
Cristatella mucedo {Just hatched from the satoblast), Argulus foliaceus, 
Glass Larva, Frog Spawn, Crayfish, Mussels, Hydra, &cy 
_ Weekly Arnouncements vall be made in this place ef Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post-frea ` 


Twenty-six Tubes in course of Six Months for Subscription S418, 
or Twelve Telgs for ros% 6d. ° 
e 


Portfolio of Drawings, Nine Parts, 1s, each, « @ 


oo ~~ 
ROYAL INDIAN ENGINEERING, COL- 
LEGE, COOPER'S HILL, STAINES. 


e 

The Secretary of State tor India is still open to recyve, through the Pre- 

sident of the College, applications for the Appoimtmept ofp Profes@r of 

Mathematical and Experimental Physics at fhe- Roy@? Civil Engineering 
College at Cooper’s Hill, 





é Salary 1s to be®£450, with Bach@or Quartgys (including Coals and 
Candles) in the College. . 
The Appointment will not be subject to any reĝuiremenseff respect of 
Religious Tenets or Observances, ° 
A statement of the duties may be obtained from the Secrefary at the Col- 
lege, to whcm applications, accompanied by Testimonials, may be made 


before the 3xst March, 1883. r 
JULAND DANVERS, Secretary, 
Cooper's Hill, roth February, 1883. Public Works Department. 


BRADFORD TECHNICAL COLLEGE. 


Wanted, about the Middle of April, a Master to@teach English Subjects. 
Applications to be sent to CHRISTOPHER GATENBY, Secretary, on or before è 
the zoth March. 


o 

LONDON UNIVERSITY CORRE... 
SPONDENCE CLASSES conducted by a D.Sc. of the University, é 
Pupils very successful in recent Exams, Full particulars on receipt of 
stamped envelopes. —R. H June, D.Sc, M.A, 8, Glogcester Terrace, 
Elswick Road, Newcastle-on-Tyne. , . 7 


LUNESDALE, near WESTMORELAND. 


-TO LET, Well-furnished, Old-fashicned, Warm, Dry@ Sheltered, 
Commodious HOUSE, many Rooms, Piano, Harmopium, good 

| Garden, small Vinery, Conservatory, Stovaghouse, Stalle, Carriage- 
house, Cottage, Loits, Piggery, Fowl-house, Bee-cotes, a little: Land if 
desired, all m gocd conditin; near Church, Station, Post; good 
Society, good Fishing, Country Healthy, Beautiful ~-Address C. R. 
MELLING, Carnforth. , 


NON-MAGNETISABLE WATCHES.. 


WATCHES which cannot be f MAGNETISED,”? constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 


e 
Only Addresses :—61, Strand, and 34, Royal Exchange London. ® 
e N.B,—Watches can be conv@rted to this plan, 


i 
GEOLOGY AND MINERALOGY: 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


A STUDENTS’ COLLECTIONS—SPECIAL, 
New Lists of Collections, Cabinets, Books, Sections of Rocks ang Minerals 
e 

















for Microscope free on application of ° 
e 
JAMES R. GREGORY, ~ 
Extensive Geological Stores, 


88, CHARLOTTE STREET, FITZROY SQUARE, LQNDON. 
MICRQ-PEBROLOGY. 


A large series of Rock Sectioftsp comprising Anamesite, Aplée, Basalt, 

iabase, Dionte, Dolerite, Elvans, Gal bro, Gm iss, Granite, Granulhite, 
pan Liparite, Napoleonite, Nephelenite, Ob:dian, Perthite, Piknite, 
Phonobte, Quartzite, Rhyolite, Schorlite, Syenite, 
6d. and 2s, each. Sections of Sedimentary 
Corals, Shells, Xanthidiz, 
-@ 


Pitchstone, P&phyry. 
Tachylhite, Trachyte, &c., ts 
Rocks, shpwing Foraminifera, Sponge Structure, 
&c. 


THOMAS D. RUSSELL, 
. ' 48, ESSEX? STREET, STRAND, W.C 
e . e 
A . 
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.MINERALOGY AND LITHOLOGY. 


Mr. HENSON HAS JUSf RECEIVED OME GOOD EXAMPLES 
OF NEW AND*RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS pO HIS EX- 
TENSIWE SERIES OF FOREIGN ROCKS. 

é A List on Application. 
* Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. 
Catalogues free. 
“SAMUEL HENSON, 
e 
° 277, STRAND, LONDON, 


~ ’ ii .° Opposite Norfolk Street, 
MUSEUMS: AND 





CQLLECTORS. 


Mr.«DAMON, of WEYMOS8TH, will forward an 
abriéged ilge of his Collections in Natural History 
Objects, includiñg RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 


MARINER ZOOLYGY, &c., &c., &e. 
DIAMONDS IN MATRIX. 


R C NOCKOQD. Diamond and Oriental Stone Cucter and Dealer, has 
on sale Specimen of th@above; also Cut Precious Stones in all Colours, 


Precious Stones valued and bought. 
zz, FRITT STREET, SOHO, W. 








@ 
MACMILZULAN’S MAGAZINE, 
° No 281, FOR MARCH, Price rs. 

CONTENTS. 


“2! The Wizaré Son?” By Mrs Oliphant Chapters XIII.—XV. 
2— Addington” By Rey W Benham s 
43 —“ Home Rule under the Roman Empire.” A Note By Rev. Prafessor 
© Church 
—'The Humorous in Literature ’’ By J. Henry Shorthouse_ 
s.—* The Disadrous Results of Sobriety Again ” By A. J Wilson. 
6.2“ Creighton’s History of the Papacy ” By Thos. Hodgkin 
7.—“ The Vulgar Tongue.” By Godfrey Turner 
.—‘‘Some Statistics of a Great War ” By Lieut -Col. Lonsdale Hale, 


9.— Under the Snow.” By Mrs. Macquoid. 
MACMILLAN & CO., LONDON. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, ` 
With the Assistance of 
FrgpeERIck Bonn, F.Z S, | Pir A. Powgr, M.D. 
Epwarp A. Mirch, F L.S. . Jenner Warr, F.L.S. 
F. BucHanan Wuire, M.D. 

Contains Articles by well-known Entomologists on all Branshes of the 
Science ; off Insects injuriqys or beneficial to Farm or den; Notes on 
Mabits, Lift-Histories; o@currence of Rarities, &c. ; there ate Monthly 
Lists of Duplicates and Desiderata " 

Numerous WoopcuT Ittustr@tions, to the printing of which especial 
attention is give, and occasional LITHOGRAPHRD and Cxromo-LiTHo- 
GrApHEy PLATES. 

SIMPKIN. MARSHAIM. & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper gevoted to the Protection of Brewers’ Interests, 











Licensing, Legal, and Parliamentary Matters. ê 
Review orrue Marr anp Hor TPADES; AND WINE AND PIRIT Trobe 
e e Recor. 
The Organ of the Counfty Beewers e 


“The Bre@ers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s 6g per annum@post free, dating from any quarter-day. 
Sing.e copiesxs each Registered for tr@smission abroad 


Offices—s. Bond Court, Walbrook, London, E.C. 





On the rst d every Mapth. s 
-JOURNAL OF*BOTANY, 
BRITISH AND FOREIGN. . 
Edited by James Britten, F.L S., British Museé&im. 


Contents —Original Articles by leading Botanists.—Extracts, and 
‘Notices of Beoks and Mtmoirs —Articles ın Journalsg—Botanical*News.— 
“Proceedings of Societies. , è 
Price xs 3d. Subscription for One Year, payable in adW€nce, 123. 


London: WEST, NEWMAN, & CO., 4 Hatton Garden, E.C- ba 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8yo, with occfsional Illustrations 

Conducted by C G. Barrerr, J. W. Douctas, R. McLACHLAN, F. RS. 
E C. Rys, FZS, E Saunpers’ F.L.S , and H T. STAINTON, F.R S. 
° This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entamology, and especially qp the Insects of 
tke British Isles e 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year, 

Vols. I to VI. (strongly bound ın cloth) may be obtained by purchasers of 
the entire set to date, at the increzsed price of ros. each; the succeeding 
vols. may be had separately or together, at 7s each 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B —Communications, &c., should be sent to the Editors gt the above 
address. x 


LELECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REV¥E HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes*les expositions électriques, et de tous les 
progrès de l’électricité, 


Rédacteur en chef: W. de FONVIELLE, 
E. de CLISSON: Directeur. 
, Subscription Yearly, 16s.; Six Months, 9s. 





Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, BupGz Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls, Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francais pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne- 
ment franco par la poste—un an, =5s. 2d; six mois, 7s. 7d. Prix 3d. 

© chez tous les librawies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those English 
readers who`may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic prin? 
It certainly merits success,’’—Graphic, 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full-of good things.. . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 


with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done.” —Queen. 
‘TERMS OF SUBSCRIPTION !— s. d 
Three Months ... oes ove oe oo. 3 I0 
Six ya one one one on one - 7 7 
Twelve ,, see ase ave ove ae oo I5 2 


P.0.0. payable to T. Spanswscx, at King Street, Covent Garden, W.®, 
Publishing Office, 37, Southampton Street, Strand, W.C, 


NORTH BRITISH AGRICULTURIST 


- is the only Agricyjtural Joarnal in Scotland, and circulates extensively 
amongst Landed roprietors, F; setor Far: » Farm-bauliffs, and others 
interested ın the management of landed property throughout Scotlan 
and the Northern Counties of England. meas : d 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australa, and the Colonies. e 

The AGRICULTURIST is published every*Wednesday afternoon in 
ting for the evgning mails, and contains Reports of afi the principal Mitish 
and Irish Markets of thegweek, besides Telegraphic Reports of those held 
on the day of pulfiication. 

The Veterinary Department is edited by 8ne of the leading Veterinari% ® 

ein the country, and ıs iraluable to the breeder and feeder aya guide to th® 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Socie! 

of England, the Royal Agricultural Society of Ireland, the Highland po 

Agricultural Societ? of Scotland, th® Scotts! Chamber ®f 

and all the principal Agricultural Associations throughout Great 
land e 





riculture, 
ritainend 


Te e e 
For Advertisers addresgjng themselves to Farmers £ better megjum does 
not exist. e 


Priced. By post33¢. Annual Subscription, payable in advance, 1. 
ign Eg High street, Edinburgh ;®and 145, Queen Victoria Street, 

ndon, E. 
‘ Bost-Ofice Orders pay&ble to Charles Anderson, Jun., Edinburgh, 

° ESTABLISHED 1843, ° e 
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, ° Just published, Crown 8vo, 5s., cloth boards. With numerous Ill®trations. . é m à 
° b = . 
' ANTS AND THETR WAYS 
i if > ° Te . 
b a f i š ian =o m aee 
With a Complete List of Genera and Species of the Bfitish Ants. . 
e * By the Rev. W. FARREN WHITE, M.A., Vicar of Stonehouse. he he 
` e 
London: 56, Paternoster Row, ° 7 oar 
rc ___&. Me 
ON THE tath INST. WEATHER FORECASTS, AIR „AND 
z : TIDAL CURRENTS, and RATES of STORMS fpr 283. By D. 
Tn 4to, cloth, price 30s. DEWAR. gvo. Is. 
“ Reliable prognostics."—Hawich xpress © * 
VOLUME XV. (LOO—MEM) London: JAMES BLACKWOOD & CO. govs Goatt, 
OF THE Paygrnoster Row. ê $ pe 
ENCYCLOPÆDIA E ; 
WEATHER, TIRES, CAPILLARY AT- 
BRIT AA WNIic asy TRACTION, EVAPORATION, and SUN “SPOTS. ePrice B. 6d. 
° : London: W REEVES, r8sgFleet Syaat. © . 
EDITED BY e 
Ready Thig Day, with Ilustgtions, crown Bvo, 55. 
„PROFESSORS THOS. SPENCER BAYNES, LL.D, | MICRO-PHOTOGRA PHY; includiġg a de- 
AND . scnpticn of ae aast Cetlodion and rae aes e Processes. 
By A COW , B A, M B., B.Ch., TC 9. 
W. ROBERTSON SMITH, LL.D. London: H K. LEWIS, 136, Gower Street, W.C. 
e a 
Edinburgh: ADAM & CHARLES BLACK. TRANSIT TABLES FOR 4883, gfving® the 
` Greenwich Mean Time o Transit of he Sun, and of about Twenty 
tars, for evi ayin the year, with other astronomi: information 
. WORKS BY for popular use. By LATIMER CLARK, Memb Inst C.E Crown 
at c oth, price as. 6d. post free. y Facet 
g i tables, t tai rt 
ARCHIBALD GEIKIE, LL.D., F.R:S., | | EKSi oT Streit Sir tne ma be obin d man man 
Director-General of the Geological Survey of Great Britain and | TREATISE ON THE TRANSIT INSTRUMENT, as applied to the œ 
Ireland, and Director of the Museum of Practical Geology, determination of ne forthe Se are Jon parl g 
London ; lately Murchison Professor of Geology and AN IMPROVED TRANSIT INSTRUMENT of the highest quality 
Mineralogy in the University of Edinburgh ; Price £8. 
and Director of the Geological Survey of Scotland, ALFRED J. FROST, 6, Westminster Chambers. Ldbd.n, SW. 
A TEXT-BOOK of GEOLOGY. With ` 16s. per Ann., 20s, Post Free. 
numerous Illustrations. Medium 8yo. 28s, DER NATURFORSCHBR 
‘* The Text-Book, in our estimation, contains a more complete account of Wochenblatt aur Verbreitung der Fortschritte in den 
the Science of geology, in its Jateat gerelopmen. s pan is to be found (ia any Naturwissenschaften, 9 
similar English work... . In a clear, straightforwar d methodi 
manner he brings out the principles of his pace traces’ them ihrough ail Herausgegeben von Dr. WiLueLM SKLAREK, 
their ramifications, and marshals all lis facts and deductions This ıs as it A Weekly Periodical devoted to Natural Science 52 Nos., 165. Speci- 
should be... , Leading features of the work are clearness, caution, and | men-Numbers may be had through any Foreign Bookseller, 1883 will com- 
exhaustiveness.”’— Tite Times. mence the XVIth volume. p 
“t By this comprehensive arrangement every branchof yf is bi ht in: DÜ | 
unger he attetlon of the reader, and 5 discussed with suficie fulness for Berlin: DUMMLER, 77, Charlottenstrasse; STW yand all Booksellers; 
í all ordinary oses. In fact, the student who ca t laborat ; 
e treatise may look with camie and confidence m the face of the móést severe JO H. AMBR. BARTH , éditeur 
examiner. urther, the bouk contains numercu: t i l i 
sources, thas rendering it a valuable book of reference: on all atleta LEIPZIG, Johannesgasse 34 
geological. + + « It will certamly step at once mto the foremost rank among PERIODICA. ë 
qur etandaga textbooks Sarid Le Arkenæuy Annalen der Physik und Chemie, % Herausgegeben vor 
GILBERT (vo bis 1824), von, POGGENDORFF (von 1825 bis 1876), von 
GEOLOGICAL SKETCHES; at HOME j yle Qe vara” Jabtich wide oleros Fete. Bo. at sx 
@and ABROAD, With Illustrations, Demy 8vo. 10s, 6d. Beibfatter zu den Annalen der Physik und Chee Merans e- 
á Ar eai j . geben seit 1877 von G.u. E WIEDEMANN. Japrhch 12 Hefte off 16. 
dite ton eect orice oe fe pA Sa ane Journal fiir praktische Chemie (von 1828 bis 1834 unter dem 
e pe oe Journal fur Mga oo) una economische C nemirs ”) speeder ba 
. wnann, Schweigger-Sedel, Marchan ‘erther ; (bis 
OUTLINES of FIELD GEOLOGY. Third Tsg) “Neue Folge (seit 1870) eransegegehen von H, Korg und E. v. 
Edition. With-nunferous Illustrations. Fcap. 8vo. 3s. 6d. MEYER. Jahrlich 2 Bande in 22 Heften. 98° * Af 22, 
e Volefandige Verlagsverzeichn'sse Werden jederzeit, auf Verlangen franco 
. . t 
A PRIMER of GEOLOGY. With numerous — —eo—_* » 
Iiustrations. 18mo. | Is, (METS. e 
Thustrations, 1800. 1 _[Saence Friner. le MINERALS AND PRECIOUS STONES. 
A PRIMER of BHYSICAL GEOGRAPHY. | Mr. BRYCE-WRIGHT begs to call,attention to his exten- 
ee » With numerous Illustrations, r8mo. Is. sive and valuable collection @f he K 
ry Serence Primers, 
: T | MINERALS AND PRECIOUS STONES, 
7 MACMILLAN & CO., LONDON, from which sthgle spe@imens can af all times be selected vat 
3 NEW EDITION OF WEBB’S CELESTIAL OBJECTS moderate prices, i" 
s: fs e Boxes sent on approval to any part of the world. 
Tu crown &m, with Map of the Moons Chart of Mays, Diagram of thesComet Gems an@ Precious Stones can be purchased either mounted 
- of 19 in Transit over the gun and 14 Wood€uts, price 9s cloth or unmounted 
“CELESTIAL OBJEGTS FOR+COMMON ° BRYCE-WRIGHT, . 
aig OPES. Ey Eeh WiEBE: oe ER à S. Four Mineralafist and Expert in Gems and Precious Stons. 
" e Wendon: LONGMÊNS & CO. œ . 204, REGENT STREET, LONDON, W. 
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* DIARY OF SOCIETIES 
. 
e.. f 
« THURSDAY, MARCH 8 
Rovagt SOCIETY. at 4.30 ® Notes of the Absorption of Ultra-violet Rays 
by Varicus Substances; Notes on the Reversal of Hydrogen Lines, and , 
on the Optbursg of Hydrogen Lines when Water 1s dropped into the Arc, 
Note on theeOrder of Reversibihty of the Lithium Lines’ Profs Liveing 
and Dewar, F R S, *° 
MATHEMATICAS SOCISTYa at 8.— On Motge’s ‘ Mémoire sur la Thécrie des 
Déblais et degRemblais”: Prof. Cayley F R.S.—Calevlanen of the 
Hygerbolic Logarithm of 7: J W L Glaisher, F.R S. 
Ror INSTITUTION, at 3.—The Spectroscope and its Applications Prof. 
ewar. © 
SocIETY OF PELEGRAPH ENGINEERS at 8—Cn some New Forms of 
Telephone Transmittera, with a S qe on the Action of the Microphone: 
JobneMunro. 
Sociery”ot Arts, ag 8,—Self-purification of River Waters: W, N. Hartley. 
= Lobon Instirugion, at 7 — Gas Storeg Prof. Armstrong 


z e FRIDBY, MARCH 9 
Rovar INSTITUTION, at 9.-The Ulta-Molet Spectra of the Elements 
Prog G. D8 Liveing, . 
Ravat Astrénomecat SOCIETY, at 8 è 


. © 8 S4YURDAY, MARCH 10 


Puvsicar SocIRTY, at 3.~—On Method of Measuring Electrical Resistances 
with a Constant Ca@rent: Shelford Bidwell,—(h Certain Molecular Con- 
stants Prof. Guthgie, F R.S 

ROYAL INSTITUTION, at 3 — Music as a Form of Artistic Expression H H. 


Statham.e è 
SUNDAY, Mawce ir. 
Sunnay Luc@pre Socrery, at 4.—Religious Liberty. Miss Orme 
` > 


” © MONDAY, MARCH 12. 


ROYAL GEOGRAPHICAL SOCIETY, at 8 30. 
LONDON @nstrtution, at 5 —The Great Pyramid: R. A Proctor. 


e TUESDAY, MARCH 13. 
e ANTHROPOLOGICAL JnstiruTE, at 8 —Report on the Ethnology of Timor- 
laut: H O. Forbes (communicated by the Committee of the Briush Asso- 
. ciation through John Evans, F R b.)-—-On the Classification of Lan- 
guages: Dr, Gustay Oppert 
Puorocraruic Sociary, at B, 
» ORTICULTURAL SOCIETY, at x —Scientife Committee 
ovat INSTIIUTION at 3—The Supreme Discoveries in Astronomy (The 
Astronomigal Significance of Heat): Prof R, S Ball. 


s WEDNESDAY, MARCH 14. 
RovAt MICROSCOPICAL SOCIETY, at BOn a Batch of New Floscules: 
De. C. T. Hudson, 
e 


, 





. è 
LONDON 


THURSDAY, MARCH 15. ‘ 


RoOvar S@clETy, at 4 30. ‘ 
Linnean Society, & 8—On Sunondsia paradoxa and Spherularia 
bombi : Dr T. Spencer Cobbold —Moths of the family Urapberida: A. 
G Butler —Mollusea of Challenger Expedition (part 18): Rev R. Boog 


Watson. ae À 
LONDON INSTITUTION, at 7 —Electric Lighting and Locomction Prof. 


Rovat fusrrrerios, at 3.—The Spectroscope and its Applications: Prof. 
nie FRIDAY, MARCH 16. 
ROYAL INSTITUTION, at 9 —Thoughts on Radiation, Theoretical and Prac- 
tical. Prof. Tyndall 
SATURDAY, MARCH 17. . 
RovavSInsTITUTION, g 3.—Music as a form of Artistic Expression: Mr 
e H, FP Stathan - 


TWOGUINEA SILVER KEYLESS 
. LEWER WATCH 


(OPEN-FACED) GUARANTEED FOR FIVE YEARS 
Je%velled in 6 holes, with crystal glass Cannot be overwound. 
PARKINSON & FRODSHAM, 
4, CHAYGE ALLEY, CORNHILL, LONDON | 
Makers of Capt Nordenskjold’s Chronometer, also of Dr. Livingstone’s 
e 


and of Capt, Nares’ 
e WRITE FOR DESIGNS. «© 
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LIGHTNING CONDUCTORS. . 


Experience. accumulated since the fime of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all apghances for the protection of every description of building from the 

destructive efi€ets of hghtning. 


NEWALL & Co.’s 
` PATENT 7 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, mose Kiffective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


R S NEWALL & CO, 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, AN DERSTON QUAY, GLASGOW, 
MANUFACTORY- GATESHRAD-ON' TYNE 


FLETCHER’S COMPOUND CONCEN.- 
TRIC BLOWPIPE, 


IMPROVED FORM. 








The revised pattern of this 
needs no hghting-jet, and gives 
instantly any flame from the 
finest point to an immense rough 
plane It is suited for all work, 
from the largest to the smallest, 
and has the special advantages 
that the two blowpipes are con- 
centric, not requiring the work to 
be removed and recentred, and 
also that a shght movement of 
one lever, controlled by either 
hand or foot, makes instantly all 
changes of plane at wall. 


PRICE 325. 6d. 





Complete Illustrated List of Lahoratory Furnaces, Blowers, &c., 2d by 
post; Complete List of Domestic Heating"and Labour-saving Apparatus, 


ad. by post 
THOS. FLETCHER, 


Offices—Tuynne STREET; Works—Museum STREET, WARRINGQON. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC), 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Smees aud Railway Compamies throughout 
reland. 


It writes almost instantly Full Black 
Does not corrode Streel Pens 
fs cleanly to use, and nêt hable toBlot. 





Flows easily trom the Pen @ 
lotting-paper may be applied at the 
moment of writing, 





Can be obtained in London, through Mefrs. BARCLAY & Sons, Faring- 
don Street, W, En a ARDS, Old Change, F. Newsngry & Sons, Newgate 
Street; J. Aust®N v Col, Duke Street, Liverpool; and to be bad of all 

Stationers. 


BEWLEY & DRAPER (Limited), Dubha. 





A PRICE LIST OF F « 


5 FE. BECKER. & COSI ~ 


‘MICROSCOPIC ‘REAGENTS AND SUNDRIES” 


. bs e 
(ar ong the former Stains for BACILLUS TUBERCULAQSIS, and all the latest novelties for Stafning) wifl_ be sent Post Free on 
d z e 


application to 


. e 
Cd - 


rr. Es BECHER « co. . -” 


2 e + e 
34, MAIDEN LANE, COYENT GARDEN,, LONDON, W.C. 


e e 
. 
a 2 è 
. e ef 
° ° > 
. ee ee a, 9:8 N 
A i . . 
e e +» * K e s 
. ee 











a oe ry 

. . t ° 

, he ae NATURE eh oe 

. HARVEY A. RY ID PE AE, š 


a SCIENTIFIC 


BEAK STREET, REGENT STREET, LONDON, W. 
° ° THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. 


SUCCESSORS TO W. LADD & CO., 
INSTRUMENT MANUFACTURERS,» 


\ i 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS* INSTRUCTION IN 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &e. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, ` go 





ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 
WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured agamst by the RAILWAY PAS- 
SENGERS” ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds Subscribed Capital, 
$1,000,000 Paid-up Capital and Reserve, £230 000 Moderate Premiums. 
Bonus allowed to Insurers after Five Years 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
, 8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 








PATRONISED BY HER MAJESTY THE QUEEN. 
First Prize Medals Brussels and EN on International Exhibitions, 
6 


7 
Silver Medal Crystal Palace Electrical Exhibition, 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sout Inventors oF tux SOLID COPPER TAPE LIGHTNING CON 
DUCTOR in Continuous Lengths without Joints, as now being fixed by us 
to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 
the City of London Schools, Thames Embankment, City Guilds Technical 
. College, &c. 
COPPER ROPE CONDUCTORS from One SHILLING per foot. 


ELECTRIC BELLS, PNEUMATIC BELLS, PPEAKING 
TUBES, &c, 


° LEADENHALL HOUSE, 


Leadenhall Street, London, “E.C. 
(Late 44, Esse% Street, Strand, W.C.) 


SECOND EDITION, 
GRIFFIN’S 


IOI, 





CHEMICAL, HANDICRAFT.: 


ye PRICE 4s 9f POST FREE. 


~ A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLŲSTRAŤTED,® CLAS SIFIED, DBSCRIPTIVE. 
Deify By, a8app., Iustrated with 1,600 Woodcuts. á 


-e 
` _ Mot Complete and Chéupest List of Apparatus 
JOHN J.“GRIFFIN anD SONS, 22, GARRICK STREET, 


LONDON, W.€. x 
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G. TISLEY: &. Co” 


S. 
OPTICIANS, 


BROMPTON ROAD: s.w. 
(Close to Sôuth Kensington Ypuseum.fes | è S 


THE PHONEIDOSÇOPE 


An Instrument for Observing the Colour-Figures of Liquid Filggender the 
action of Sonorous Vibrations, 


Being a visible demonstration ofsthe Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONELDOSCOPE, with 3 Discs, Bottle @f Scio Descriptive 
Pamphlet, &c., in Cardboard Box, 10s. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


NOTICE OF REMOVAL.” 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, AND 2, FOSTER Lanr). 
HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


FRYS — paris exmmrmon. 
COCOA 


172, 








In Packets and Tins. Pure 
Cocoa only, with the super- 
fluous oil extracted. 


edited ly Dr. Hassall, 
J. S. FRY & SONS, Bristola and London, 


ELECTRICAL AND SCIENTIFIC APPA. 


RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Ilugrated. a pages, post free, Four Stamps. Special Terms to 
Sence Teachers and Schools,—H. and E. J DALE, Manufacturing 
Electricians, 26, Ludgate Hill, and 4, Little Britain, Longon, E. © » 


A CERBAIN 
REMEDY 


OLD WOUNDS, and SORES, If 
md Chest, it cures SORE 


“If properly repared, there is no nicer 
or more wholesome preparation of 
cocoa," Food, Water, and Air, 








Yor BAD BREASTS, 
effectually rubbed on tip Neck 
THROATS, BRONCHITIS, COUGHS and COLDS; and for” 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





—e 
The MORPHOLOGY of the SKULL. By 
W. K. BARKER, F.R.S, Hunterian Professoy Royal College of 
Surgeons, and G. T. SELLANY. B Sc., Lecturer on Botany fa uy’s 
Hospital Medial School. Illustrated. Crown 8vo. ros 
MACMILLAN & CO., London. 
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“t To the solid grouna $ 
Of Nature trusts the mind which builds Jor aye.” — YN ORDSWORTH 
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THE 


ELPHINSTONE AND VINCENT conTINUOUS 
CURRENT BYNAMO-ELEGTRIC MACHINE. 


SHUNT MACHINES TO DRIVE “400 SWAN LAMPS, NOW READY, 
For prices and other partyulars, apply to 
* Me. THEODORE BAXTER, 79%, Gracechurch Street, E.C. 


a Important Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Tater as lete Edition, including-all the Supplements; 9 Large Vols. 

EW (Longmans, 188r), for £8 8s., carriage paid sells at 
a 25, = "EARLY APPLICATION NECESSARY t3 secure above at this price, 
Apply direct to Wy, F! Cray, Bookseller, 2, Teviot Place, Edinburgh. 





' Tinportant Historical Work! Offered Cheap. 


IHNE’S (WILHEIM) HISTORY of ROME. 
Complete English, Edition, with Notes, &c., &c., .by Rev Sir G. W. 
cox, > 5 Large Vols. 8vo; Cloth, New (Longmans, 1882), for 
38s. 6a (carriage paid). (Sells at "£3 178.) 

“WM. F. CLAY, Bookseller, 2, Teviot Place; Edinburgh. 
Catalogue of Cheap Books Gratis to Book Buyers. 


UNIVERSITY COLLEGE, LONDON. 
A Coffrse of about Twenty Lectures on ‘Quantitative Analysis will be 


e given by R. T. PLYMPTON, Ph D., commencing APRIL 13, at 3 p.m. 


Fee £r rxs, 6d. 
è TALFOURD ELY, M.A. a Seca: 


MAPPEN So WEBB’S 
; CHESTS 





PLATE 
` CUTLERY 


COMPLETELY 
FITTED , 


° Au Sizes izes in Stock, 


SRECIAL 
DETAILED LIST 
. eF RÉE. 





OXFORD STREET, WHST END; AND 
MANSION! HOUSE BUILDINGS, CITY, 
° LONDON? $ 
MAN UFACTORY—Tfie Royal Plate and Cutlery Works SHEFBIELD® 
e i ° © e 


. ’ . ‘a 


DRY PLATE PHOTOGRAPHY. 


Joun BROWNING hegs to state that he‘has prepared a set of 
apparatus, consisting of a Mahogany Camera, with bellows body, 
and .one dark back, to take two dry plates, 4} inches by 3} 
inches. Landscape ‘Lens, Camera Stand, one dozen Chapman’s 
Sensitive Dry Plates, Developer,, and fixing Solution and 
Chemicals, three Ebonite Trays, Non-actinic Lantern, and 

















Focusing Cloth, complete, in case, £3°8s. 6d. Full instructions 
for exposing and developing the dry plates are inclosed. ` 

Sole London Agent for Chapman's. Celebrated Dry Plates, 
Descriptive Catalogue sent free. 


JOHN BROWNING, -- - 


Optician to Her Majesty's Government. 
63, STRAND, LONDON. ESTABLISHED too YEARS. 


NEGRETTI “3 

NP itis 4 

ZAMWMBRA’S *, e 
WEDDING œ 


AND ® 
BIRTHDAY PRESENTS, | 
USEFUL AND ORNAMENTAL, 
PIVE GUINEAS & & UPWARDS, « 


OPERA AND FIELD 
GLASSES, BE- 
BAROMETERS, &, « 


Illustrated Price g Lists posted Free, ~ 


. NEGRETTP È ZAMBRA, e 
SCIENTIFIC INSTRUMENT" ‘MAKERS TO 
e Her MAJESTY THE:QUEEN; . ` 
HOLBORN VIADUCT ° 
46, CORNHILL, & 122, REGENT SJREET, LONDON, ® 
PHOJOGRAPHERS- CRYSTAL Papacr. SYDENHAM» 
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MICROSCOPES, 


Unequalled by any other Maker at the same Price. Intending Purchasers 
shoudd apply to te Manufacturer, e 


EDMUND WHEELER, 


48n,, Tollington Road, Holloway, N , London. 
PEE 


ST. JAMES’S HALL, REGENT STREET, 





MR. RICHARD A. PROCTOR, 


Editor of Ate Author of “Science Byways,” “The Borlerland cf 
Science,” "The Poetry of Astroncmy,” &c., has engaged to deliver a 
COURSE OB SIX LECTURES on Astronomy, which will be Illustrated 
by the Oxyhydrogen Lantern, with over Two Hundred Photographic Views. 


Lecrure I, on WEDNESDAY, Marcu arst, 1883, at 8 o'clock p.m., 
“ BIRTH AND DEATH OF WORLDS.” 


Nature shows us development on many scales—In the solar system there 
are orbs in various stages of growth—Law for distinguishing the younger 
from the older-—-The sun an infant orb—Evidence that he is young (not in 
years but in development)—Fiery youth of a planet—Jupiter and Saturn 
shown to be in this stage—Mid-life of a planet: our F&rth as an example~ 
Planetary old age: seen in Mars—Decrepitude and death of planets- Our 
Moon shown to be a dead world, airless, waterless, lifeless—Summary and 
Conclusion. . 

Tickets may be obtained of Chappell and Co , 50, New Bonê Street, and 
15, Poultry ; Keith, Prowse, and Co, 48, Cheapside, Barr’s. Queen Vic- 
tona Street, opposite Mansion Hcuse Station, A. Hays’, 4, Royal Exchange 
Buildings ; and at-Austin’s Ticket Office, St. James's Hall, 28, Piccadilly 
Sofa Stalls, ss.; Reserved Seats and Balcony, 3s., Area, 23 , Admission, 
1s. ‘lickets for the Course of Six Lectures, March 21, 28, April 4, 7, 11, 
and 14 (for Syllabus see current number of Knowledge); Sofa Stalls, num: 
bered, 41 1s.; Reserved Seats and Balcony, not numbered, rgs., Area, 9s 


ROYAL INDIAN ENGINEERING COL- 
LEGE, COOPER'S HILL, STAINES. 


_ The Secretary of State for India 1s still open to receive, through the Pre- 
sident of the College, applications for the Appointment of Professor of 
Mathematical and Experimental Physics at the Royal Civil Engineering 
College at Cooper's Hill 

The Salary 1s to be £450, with Bachelor Quarters (including Coals and 

Candles) in the College. 

The Appointment will not be subject to any requirement in respect of 

Rehgious Tenets or Observances. = 

A statement of the duties may be obtained from the Secretary at the Col- 
lege, to whom applications, accompanied by Testimonials, may be made 


before the 3xst March, 1883. 
JULAND DANVERS, Secretary, 
Pubhe Works Department 


NEW ATHENAUM CLUB. 
e (Founded May, 1873) 
For Graduates of Universities and Fellows of Scientific Societies, 

The*additional Club Premises, No. 3, Pall Mall East, are now open and 
ready for the use of Members. New Members can now be admitted. 
Admission Fee (at present)‘ Three Guineas; Annual Subsenption: Town 
Members, Four Guineas; Country Members Two Guineas. Apo to 
the SECRETARY, New Athenæum Club, 26, Suffolk Street, Pall Mall, S.W, 
March, 1883. 


YORKSHIRE COLLEGE 
SCHOLARSHIPS. 


The, ANNUAL EXAMINATION for SCHOLARSHIPS of the 
Aggre#ate value of £600, tenable at the Yorkshire College, Leeds, from 
next October, will be held on the 25th April Names gf Candidates must 
be sent to the Registrar on or before April 18th. The value of the Scholar, 
ships in the Sctence bag iy varies from £20 to 435 per annum, each 
tenable for two years The Clothworkers’ Company Scholarships in the 
Textile Industries and Dyeing Department are of the yalue of 425 each, 
and are tenable for one yeare Particulars may be obtained from the 
Registrar of the College ® 


ST. PAUL’S SCHOOL. 





Cooper’s Hill, roth February, 1883 

















An Examunation for filling up about Six Vacancies on the Foundation will” 


be held og April xo and two following" days For information 
CLeRrk to the Governors, Mercers’ Hall, E.C , or to the Scu 
TARY, 40, St Paul's Churchyai™l, E.C. s ° 
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LƏNDON UNI 


apply to the 
L SECRE- 





VERSITY ° CORRE. 


SPONDENCE CLASSES conducted by a D.Sc. of the University, 
Pupils very successful ın recent Exams Full yarticulars on receipt of 
stamped envelgpes —R. HøJunr, I} Sc, M.A, 8, Gloucester Terrace, 
Elswick Road, Newourtle-on-Tyhe. ° 


- e PEPRIMÆVAL MAN. 

@uplicate Examples of PALÆOLÍTHIC IMPLEMENTS from most of 
the E@glsh Positiqns, from the Collegior of Worthington G. Smith, maf be 
bought of A E. SMITH, tog, Cheapade, London, Hotgs to till 4. Price 
from 4s to 20s. each Erampiss from the South oast, Lonfion, and 
Bedford; these localities are almost unrepresented in other qllections.— 
Carriage free.@ e ê 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS and NATURALISTS’ 
STUDSO, 57, NEWHALL STREET» BIRMINGHAM. : 
° e 


T. B. has last week sent to his subscribers the Entomostracan, Cantho- 
camptus minutus, with drawing and, description Heehag abso cent out 
Larval Specimens of the Acorn- Barnacle, Ealanys balanoides, in the Nauplius 
stage, Argulus foliaceus, Trout Eyy, ‘&c. 

_ Weekly Announcements will be made in thif 
is supplying. z 

Specimen Tube, One Shilling, post-freg. ° 
Twenty-six Tubes in course of Sex Months Jor Subscripfon of 41 18, 
or Twelve Tige. Sor 108, §d. . 
Portfolio of Drawings, Nine Parts, rs. each, . 9° 

A 2. o— 
° 

TELESCOPE FOR SALE.~-Owner leaving 


Residence. A First-class %8-inch Reflector by CALVER ; Substantial 
Equatorial Mounting, read® for Clockwork, Large @rkss Divided 
Circles; complete, with ten excellent Eyepieces, Sune Diagonal, and 
various Appurtenances;"in good working order; cted only three 
years age. Price moderate—Apply “Z5” W. H. SsurH and Son, 
Putney Station, S W. m 


DIAMONDS IN MATRIX... 


R.C NOCKOLD, Diamond and Oriental Stone Curter®an® Dealer, has 
on sale Specimens of the above; %lso Cut Precious Stones in all Colours 


Precious Stones valued and boug @ 
12, FRITH STREET, SOH6, W. 


TO ASTRONOMERS. « 


Intending Purchasers of ‘Telescopes should send for ‘‘ Hints on Silvered 
Glass Reflecting Telescopes,” by G, CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and “Appendix,” containing important Testimomals 
as to their efficiency, &c.,&c. Post free Nine Stamps A 


G. CALVER, F.R.A.S., 


HILL HOUSE, e 
WIDFORD, 
e CHELMSFORD, 
N.B.-—-Second-hand Reflectors and Refractors frequently for Sale. « 


NEW ZEALAND 
JOURNAL OF SCIENCE. * 


Devoted to the furtherance of Nature and Apphed Science throughout 
the Colony. Price 2s. 6d. per Number. A Specimen Number sent for 


30 Stamps. 
Dunedin J. WATKIN & CO. 
London Agents: SAMPSON LOW & CO., «88, Fleet Street. 


GEOLOGY AND MINERALOGY. - 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS--SPECIA L. ° 


place of Organisms T: B. 





Cad 








- 








New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals e 
for Microscope free on application of e 
e 
JAMES R, GREGORY, e ° 


o e 
Extensive Geological Stores, 
e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. £ 
e Senne 


~~ MICRO-PETROLGGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, gBasalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gaciss, Grasite, Granufite, 
Lya, Lipafíte, Napoleontte, gNepkelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry. Rhonchte, Quartzite, Rhyolite, Schorlité, Syenite, 
Tachylite, Trachyte, &c', rs 6d. and 2s. each Sections of Sedffientary 


Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 
e z 


&e. 
THOMAS D: RUSSELL, . 
48, ESSEX STREER SERAND, W.C. 


a E 
TWO-GUINEA SILVER KEYLESS 
. CLEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass Cannot be overwound 
© PARKINSON & FRODSHAM, e 
4, CHZNGE ALLEY, CORNHILL, LONDON | 
Makers of Capt Nordenskjéld's Chronometer, also of Dr Livingstone’s 


and gf Capt. Nares’. . 
WRITE FOR DESIGNS. 
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a o Nof ready, gto, cloth, price fs ; in half-russia, 36s MIN ERALOGY AND LITHOLOGY. . 
if ° 
A —MEM) ° Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
VOLUME ad (£60 ) ! OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
bd ê OF STHE ATTENTION OF TEACHERS AND SCIBNTISTS TO HIS EX- 


ENWCYCLOPZEDIA 
BRITANNICA. 


PROPÉSSQRS THOMAS SPENCER BAYNES, LL.D., 


e ; ps ee? 
** W. BOBERTSON SMITH, LL.D. 





e 
e 
* , PRINCIPAL CONTENTS, 
O. ° WENRY Jones. ° 
Beira EINHOLD Paur, LL.D 
7 LOTTER > W C SMITH. ° 
* LÜBKICANTS Prof R. H. SMITH. 
LUCAN RICHARD GARNETT. 
LUCERNE Jeux BAL® ° 


LUCRETIUS Prof W Y. SELLAR $ 
LUK Ee Rev Epwin HATCH. . 

LULLY, Rev Epwin WALLACE é 

LUTHER and LUTHERANS T°M Lrnpsay, D D 
LYCIA @E BUNBURY 

*LYCUMGUS. aw J. BRODRIBB 

LYDIA. Rev. A H. Saycer. 

LYLY. Mrs Humeury WARD. 

LYRE. A. J HIPKINS 

LYRE-BIRD. Prof ALFRED NEWTON. 

LYCIAS Profa R. C. Jzss, LL D. 

LYTTON. Prof. W Minto 

MACAULAY Rev Marg PATTISON. 
MACEDONIA, Rev H. F Tozer. 

MACEDONIAN EMPIRE Rev. C. W, BoAsE. 
MACHIAVELLI. J. A SYMONDS. 


MACHINE TOOLS. C, P. B. Sufirey, 
* MADAGASCAR Rev J Sipree, Jun. 

MAI E B Tror, D . 

MAGIC, WHITE ALGERNON CLARKE 


* MAGIC SQUARE." Rev A H. Frost. 


LAGNESIUM. Prof W DITTMAR 
MAGNETISM Prof, GrorGE CHRYSTAL. 
MAGNETISM, ANIMAL Prof M'KENDRICK. 
MAHMUD. Gen. R. Mactacan, R E. 
MANRATTAS , Sir Ricuard TEMPLE, Bart. 
MAIMONIDES S M. Scuruter-Szinessy, Ph D. 
MAIZE Rev Grorce HensLow 
MALACHI. Prof. W ROBERTSON SMITH. 
+ MALARIA Cunas CREIGHTON, M D 
MALAY PENINSULA and MALAYS. A. H. KEANE and.R. 
Rost, Ph D. 
MALDIVE ISLANDS Col H Yve. 
MAMMALIA Prof, W H FLOWER. 
MAMMOTH CAVE, Rev H. C. Hovey 
MANDAEANS. Prof K KESSLER. 
MANDEVILI E, BERNARD de. Prof Miyro 
MANDEVILIE, JEHAN de Col, Yure and E, B. NICHOLSON. 
MANICHAEISM Prof. AnoLYt HARNACK., 
MANTEGNA @V M ROSSETTI. 
MANURE, Prof, A VOELCKER, 
MAP. Sornus Ruce Ph.D. 
MARERE F W Rubuer. e 
MARCANTONIO _ Prof. Srpsey Cotvin 
MARINES Çanjain C. Kine. 
MARITIME PROVINCE. P. A KROPOTKINE 
MARE. Rev E HATCH 7 
MARLBOROUGH W. P, Courrney. 
MARLOWE AtGernoy C SWINBURNE. 
MAROT. Gworce Saintspury, 
MARRIAGE. Prof EDMUND ROBERTSON., F 
ARTIAL Prof SgeLLAR. e 
e MARTINEAU. Miss CLEMENTINA Brack, © 
MARVEL Osmunp Alry 
MARY et VIRGIN) Rev. J? Su@eRLAxy BLACK” 


MARY (of ENGLAND) James GARDNAR. 

MARY (of SCOTLAND) A C. SWINBURNE. 
MASANTIELLO, G H Brancu 

MATCHES Jamzs Paton.o 

MATHEMATICS Prof Curysran 

MEASLES Dr J. O. AFFLECK. e 
MEASUREMENT ReS Barı, IIL D. 

MECCA Prof Wọ ROBERTSON SM$rH. a 

MECHANICS Prof P.G TAr 

MECHANICS, APPLIED Prof W. J. Macguvorn RANKINE. 
MEDICAL JURISPRUDENCE- Dr. THOMAS STEVENSON, © 
MEDICI Prot P Virrarr `^ 


e 
MEDICINE. (SYNOPTICAL VIEW) CHarLEs CREIGHTON, M.D ; 
(HISTORY) J F. Payne, M D 9 ; 
MEDITERRANEAN J Y Bucwanane bd 
MELANC!HON Rev Jons Wiison, - @ 


MEMLING J. A. Crows ‘ ° 
` . e: k 
Edinburgh ; ADAM & CHARLES BLACK? 


TENSIVE SERIES OF FOREIGN ROCKS 
] List on Application. 
Hammers, Chisels, and Hammer Straps e 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Apparaius, 
Catalogues free. 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Counties of England. . 
The AGRICULBURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. a 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening‘mails, and contains Reports of all the principal British 
and Trish Markets of the Week, besides Telegraphic Reports of those held 
on the day of publication. . cee 
The Veterinary Departmen: is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease. _ 
Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultm al Associations throughout Great Britain and 
Treland. 
For Advertisers addressing themselves to Farmers a better medium does 
not exist. 
Price 3¢. By post ale. Annual Subscription, payable in advance, 14s. 
Oiese 377) High Street, Edindurgh; and 145, Queen Victoria Street, 
London, E.C. 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843, 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, we, 

LA SEMAINE FRANÇAISE : Journal Français pour 
l'Angleterre ; Politique, Littérature, Sciencés, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par la poste—un an, ss. ad.; six mois, 7s. 7d Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s'abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Eran-- 
çaise ' has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print, 
It certainly merits success."’—Graphic. 

LA SEMAINE FRANCAISE,—* The numbers before e 
us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done,” —Queen, 








‘Terns OF SvBScRIPTION:=— a ae 
Three Months see ove ae oe ove we 310 
Six ñ a ae A ees isi œ 7 9? 
Twelve es eu e ren so toe we 15 2 


P.O.O. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 
= -o amne aeee ea 
LELECTRICITE: 
Chaque Samedi, =6 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, ` 


Scientifiqħe, illùstrée, spéciale, seul journal tenant les lecteurs 
au courant degoutes les expositions électriques, et de toat les 
pregrés de l'électricité, : 3 





Rédacteur en chef: W. de FONVIELLE, » ° 
* B de CLISSON? Directeur. . 
. Subscription Yeatly, 16s. 5 SigeMonthaegs, i 
. Agency for Engħnd and Cofonies—* a 
LE FEVRE ANB CO., ENGINEERS,’ 
*26, BURGE Row, CANNON STREET, LONDON, 
A ¢ Specimen Copy sent post fige. e 
P S J æ . 
e See w oo : caer : 
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m g CARAT GOLD. 
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* BRACELETS. 
i BROOCHES. 
NECKLACES. 
. LOCKETS. 





NATURE  , 


MR. STREETER, 


GEM MERÇHANT AND GOLDSMITH, 


THE INTRODUCER oF 18-CaratT GOLD J EWELLERY, 


BOND STREET, W., 
LONDON, CEYLON, JAPAN. 
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(“PRECIOUS STONES ‘& GEMS?’ 
By EDWIN W. STREETER, F.R.G.S. 
THIRD EDIqon. Price Ms, 


>. THE GREAT , 

DIAMONDS QF THE’ WORLD. 

By EDWIN W. STREEGER, F.R.G.S. 
SECOND EDITION. Price 74% 6d. 








e 
BELL & son, York Street, Covent Garden. 
J i . 





ANTS 


Just published, Crown 8vo, 5s., cloth boards, With numerous Tllugtrations. 


AND THEIR, WA 


With a Complete List of Genera and Species of the British Ants®,, -e 
By the Rev. W. SARREN WHITE, M.A., Vicar of Stonehoyse, 
ee 
e London: 56, Paternoster Row. . as 





WORKS BY 


ARCHIBALD GEIKIE, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and 
freland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and 
Mineralogy in the Umversity of Edinburgh ; 
and Director of the Geological Survey of Scotland. 


A TEXT-BOOK of GEOLOGY. With 
numerous Illustrations. Medium 8vo. 28s, 


‘* The Text-Book, in our estimation, contains a more complete account of 
the science of geology, in its latest developments, than is to be found in any 
similar Enghsh work ... In a clear, straightforward, and methodical 
manner he brings out the principles of his sctence. traces them through all 
their ramifications, and marshals all his facts and deductions This 1s as it 
should be... Leading:features of the work are clearness, caution, and 

vexhaustiveness."’—The Limes. 

* By.this comprehensive arrangement every branch of geology-is brought 
under the attention of the reader, and is discussed with sacie fulness tor 
all ordinary purposes. In fact, the student who can master so elaborate a 
treatise'may look with calmness and confidence in the face of the most severe 
examiner. Further, the book contains numerous references to original 
sources, thus rendenng ıt a valuable book of reference on all matters 
geological, . . . It will certainly step at once into the faremost rank among 
our standard text-hooks "— The Atheneum 


GEOLOGICAL SKETCHES; at HOME 
> and ABROAD. With Illustrations. Demy 8vo, 10s. 6d. 


“Mr Geikie’s ‘Sketches’ show that he is one of the most eloquent and 
attractive scientific writers of the day.”— The Times. ~ 


OUTLINES of FIELD GEOLOGY. Third 
Edition. Waith numerous Ilustratiéns. Feap. 8vo. 35. 6d, 


A PRIMER of GEOLOGY. With,numerous 


Illustrations. 18mo. 1s. [Setence Primers. 


A PRIMER of PHYSICAL GEOGRAPHY. 


‘With numerous Illustrateons, 18mo. 15, 
@ [Science Primers, 


MACMILLAN & CO., LONDON, 


eet A a 
THE. ENTOMOLOGIST’S MONTHLY 
- MAGAZINE. d ° 


Peivewixpence, Monthly, 24 page®8vo, with occasional, Illustrations 
Condweted by C G. BARRETT, J. W. Doucras, R. McUAcHLAN, F.R.S., 
E. C. Rvs, F.Z S., E. SAUNDERS, F.L.S , and H. T. STANTON, F.R.S. 

ghis Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially ongthe Insects of 
© tke British Isles. e m e e 
Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the §yne numlser in each year. ® e . 
Yls_ I to Vip (stromgly bbund in cloth) may be obtain@d by purchasers of 
the entire set to-date, atthe increased® price of ros. each; the succeeding 
vols. Thay be had separately or together, at @. each. . . 
Loson: JOHN VAN VOORST, z, Paternosteg Row. . 


. N.B,~-Communications, &c., should be sent fg the E@tors at the above 
address, è R e 
° © 
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TRANSIT TABLES FOR 1883, giving the 
Greenwich Mean Time of Transit of the Sun, and of bout Twenty 
Stars, for every day in the year, with other astronomica# inform&tion 
for popular use. By LATIMER CLARK, Mémb Inst. C E. Crown 
8vo, cloth, price.2s, 6d post free. : h , 
By the aid of these tables, accurate time may be obtained im any part 
of the world. i : 
TREATISE ON THE TRANSIT INSTRUMENT, as applied to the 
determination of time, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb. Inst. CE. Demy 8vo, cloth, 5s. post free. 
AN IMPROVED TRANSIT INSTRUMENT of the highest quality 
Price 48. i 
ALFRED J. FROST, 6, Westminster. Chambers, London, S W. 


NEW EDITION OF WEBB’S CELESTIAL OBJ@CTS 
In crown 8vo, with Map of the Moon, Chart of Mars, Diagram of, the Comet e 
of 1819 in Transit over the Sun, and 14 Woodcuts, pricegs cloth.e 
CELESTIAL OBJECTS FOR COMMON 
TELESCOPES By the Rev T. W. WEBB, M A., F.R.A-S® Fourth 
Edition, Revised and Enlarged. e 
Londont LONGMANS & CO#e 





Just Published, 64 pages, limp cloth, price xs. 6d., post free. 
CHARLES DARWIN, HIS LIFE AND 


WORK. By Prof. L. C. MIALL, of the Yorkshire College. 
Leeds: RICHARD JACKSON, Commercial Street. 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 
PERIODICA. ` 


Annalen der Physik und Chemie. Merausgegebea von 
GtLBERT (von 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 
G WIEDEMANN (seit 1877). Jahrhch 3 Bd@ oder x2 Hefte. 8°. M 31, 

Beiblátttr zu den Annalen der Physik und Chemie, ® Herausge- š 
geben seit 1877 von G u. E WIEDEMANN. gdahrligh r2 Hefte. 8°. M 16. 


Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal für technische und oconomische Chemie ’’) her®usge- 
geben von Erdmann, Schwergger-Serdel, Marchand, Werther; (bis 
1869) Neue Folge (seit 1870) herausegegeben von H. Korse und E. v 
Mever. Jahrlich 2 Bande in 22 Heften. 8°. Ld M 22. 

Volistangfke Verlagsverzeichmisse werden jederzeit, auf Verlangen franco 


zugesandt © . 


eMINERALS AND* PRECIOUS STONES, 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable collection of e . 


MINERALS AN PRECIOUS STONES, 


from which single“ specimets gan at all*times be selected at * 
moderate prices, © 

Baxes sent on aSproval to any part of the world. 

Gems and Precious Stones can be purchased either mounted 


or unmounted, 
* BRYCE-WRIGHT, ¢ . 
o Mineralogist od Expert in Gens and Precious Stones, 
e 204, REGENT STREET, LONDON, W. 
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Marches, 1883] ° 
+ « DIARY OF- SO¢LETIES 


* e ô LONDON 


bg THURSDAY, MARCH 15. 


Royat Socimry, at 4.30 *-On the Changes which take place 1 in the Devia- 
tions of the Standard Compass in the tron Armour-plated, Iron, and Com- 
posite-buik Ship#of the Royal Navy, on a considerable Change of Mag- 
netic Latitude: Staff-Compander Creak.—-Atmospheric Absorption m the 
Infra-red of the Solar Spectrum: Capt. gbney, F R S , and Col. Festing. 
—<An Experiméhtal Investigation of the Circumstances which determine 
wae the Moffon of Water shall be Dire& or Sinuous, and of the Law 
of Resisgance in Parallel Channels: Prof. Osborne Reynolds, F.R.S. 

Linngaw Society, at 8—On Stmendsta paradoxa and Spheiularia 
ombi: Dr. Te Spencer Cobbold.—Mgths of the family Urapberide: A, 
B estien: «Mollusca of Chalen gir, xpedition (part 18): Rev. R Boog 

atso; 





Ray eee dusritvtion, at 7.—Electric Lightmg and Locomotion Prof. 

yeton 

` Roya DatiroridN, at 3 —The gpectroope and its Applications: Prof. 
Dewar. « 


° FRIDAY, Maren 16 
Rovay Instimtion, at 9.~Thoughts orRadiation, Theoretical and Prac- 
tipal: Prof, ‘Tyndall. 
eo Cm SARURDAY, Maren 17. 
Roya cerns, at 3. sis asa Form of Artistig Expression. Mr. 


a è 
e SUNDA Y, MarcCR 18. 
SUNDAY imeve Socdlary, at 4.—The Bntish Stage’ Moncure D. Conway. 


oe MONDAY, Maken 19. 
LONDON INSTITUTION, at 5.— Original and Borrowed Civilsation E. B. 


lor, 
ARISTOTELIAN Soci®ry, at 7.30.—Kant’s Critic of Pure Reason: Rev E 
Serymgour. 
TUESDAY, Marcu 20, 

Zoorocicat. Soctery, at 8.30.—On the Oviduct of Osmerus, with Remarks 
on the Relations of the Teleostian with the Ganoid Fishes Prof. Huxley 
—-Description of a New Species of Bufo from Japan: G A Boulenger. ~ 

e Remarks on the List of Bntsh.Birds‘ Mr. Sclater 

King’s CoLLEGE SCIENCE DR at 8.--Birds’ Nests: E. S. Hasel. 
© STATISTICAL SOCIETY, at 7.4 

Sociæry or Axrs, at 8.—New $ Zealand: W, Delisle Hay. 


> WEDNESDAY, MARCA 21 
Gflorogican SocieTy, at 8—On the Supposed Pre-Cambrian Rocks of 
Bo Prine, Archibald Gakie, F.R $, F.G.S,—Additional Note on 
Q ers Q 


ornblende de prente near the Western Coast of Anglesey: Prof 

T: G Bonney, MA, F.KS 

METROROLØLICAL SOCIETY, at 7 —Notes on a March to the Hills of Beloo- 
chistan in North-West India, with Remarks on the Simoom, and on Dust 
Storms # Henry Cook, F R.G.S 


. THURSDAY, MARCH 22. 
LONDON INSTITUTION, at 7.—Becthoven’s Later Sonatas: Ermit Pauer, 
Socimry or Arts, at 8.—Self-punfication of River Waters: W. N. Hartley. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


e PRICE 4s. 7d, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


s ILLUSTRATE? CÊASSIFIED, DESCRIPTIVE, 
. , Demy 8vo, 480 pp., Illustrated with x,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOHN, J. GRIFFIN anp SONS, 22, GARRICK STREET, 
° LONDON, W.C. 





PRICB LIST OF 


| 
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e 
LIGHTNING CONDUCTORS. ° 
. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusivel ly that a Conductor made of Copper of adequate size is the best 


of all appMances for the protection cfg-very description of building re the 
destructive effects of lightning. 


NEWALE, & cos 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings a and Shipping ì in all 
with unvarying success; is the most Trustworthy, most 
the Cheapest Conductor ever cffered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot far the standard size, which insures safety 
in any storm. 


R. S°? NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY —-GATESHEAD-ON-TYNE, 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMEN T MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St., AND 2, FOSTER LANE) 


HOW’S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


ts of the world 
fective, and also 








1852. 





PATRONISED BY HER MAJESTY THE QUEEN. 


First Prize Medals Brussels and Philadelphia Internationa? Exhibitions, 
1876. 
Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTUREES OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sore Invenrors oF THE SOLID COPPER TAPE LIGHTNING CON- 

R in Continuous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, ipa Embankment, City Guilds Technical 
lege, &c 


COPPER ROPE CONDUCTORS from One SHILLING per feot. 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &. 
LEADENHALIL HOUSE, 


Ior, Leadenfall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C.) 


ooh E. BECKER Zs COS . ° 


MICROSCOPIC REAGENTS. AND. SUNDRIES 


{among the former Stains for BACILLUS TUBERCUL OSTS, and all the latest novelties for Staining) wilebes pon’ ott F ree on 


application to è 
° bd o 
; ry 

=". E. BECHER e & CO., ° 

s4, MAIDEN, LANE, COVENT GARDEN," LONDON, WG. 
° r i e 

e . . . e. 

> r Be a 2 5 pS s ee, e -7 ad : p 
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“SUBSCRIPTIONS TO “NATURE.” 
Bs d. 


Sa 
Yearly -es s s 1 + + o + 280 
Halfyeariy. . $% 2. 2... . MG 
Quarterly . s a 2. 5 2 ew w 7 6 n 
To tke Snited States, the Continent, and all places 
within the Postal Union :— 


sod, 
Yearly . . 6. eee ee ee 30 6 
Half-yearly , 2 2. a 1 8 6 ee 15 6 


Quarterly . . 2. + 2 ew es 8 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. 9d. per Line after. 


4s 4. 
One-Eighth Page, or Quarter Column. . . . 018 6 
Quarter Page or Half a Column. . . . « » E15 0 
Half a Page, ora Column. . . s e... 3 5 9 
Whole Page . . s 1 - ee we Oe . 6 GO 


Post Office Orders payable to MACMILLAN & CO, 


OFFICE: 29, BEDFORD STREET, STRAND; W.C. 
ELECTRICAL AND SCIENTIFIC APPA- 


RATUS —New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Illustrated. 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 26, Ludgate Hull, and 4, Lattle Britain, London, E. C. 





On the xst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
Freverick Bonn, F.Z.S | oun A. Power, M.D. 
“Epwarp A. Fircn, FLS i Jenner Wem, F.L.S. 
F. Bucuanan Wurre, M.D 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHRED and Curomo-Litruo- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
oth atters of general interest to those who dehght in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translationg from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuta® 

JOHN VAN VOORST, r. Paternoster Row. 


Ibs, pe? Ann., 20s, Post Free, 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den 
s Daturwissenschaften. 


a 
s Herausgefeban von Dr. WILHELM SKLAREK. ẹ ¢ 


A. Weekly Periedical devotdll to Natural Science.® g2 Now., 16s. Speci- 
mga Numbers may be had throughany Foreign Bookseller. 1883 will com- 
megtethe XVIth volume. e 


Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 
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THIS 

bs raie adie Y MEDICINE 
Iw a Certain Cure for all Disorders of the LIVER, STOMACH 
ANS POWEIS. 


Powerful Invigorator of the System, in casts of WEAKNESS 
AND DEBELITY, and is unequalled jn Female Complaintg. 





nt ay eh 





A Great sPURIFIER ofgthe BLOOD; a, 


e . Ld 
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SPrECERA L OFFER, 
To READERS OF “ NATURE.” —A GENUINE IMPROVED 
“ ADMIRAL FITZROY ” BAROMETER for 215.91! Size, 
Guaranteed equal to those sold 





og — 


« ‘© Villa Medita, East, Cowes. 

o‘ Dear Sit}—I beg to acknowledge 

ethe safe arrival of thf Barometer. I 
think it is very cheap at the price. J 
, have compared it with Baroyheters sup- 
Se plied to H.M. Service,eand find it is 
7 guiteuogrrect, 9 our obedient Seevant, 
Lieut, t he Hon. FoLEY C. P YEREKER, 
RN’ ° e . 
“The Ratent having? now expired, ar- 
rgngements havé been made f produce 
pd wonderful Barometgrs at a’ price 
never dreamed of bythe-Inventor, It 
° is a.well-knoyn fact ébat Agimiral Fitz- 
roy’s celebrated Barometers are usually 
sold at paice rangjng from £5 55, to 
£21. These really beautiful fnstruaments 
are fitted in a polished Afnerican Ash 
case, contain two burn&h& brass indi- 
cators, and full directions for use, to- 
gether with Admin Fifgoy’s Special 
Remarks on the &tmosphere and the use 
of the Barometer. 

In addition to the BAROMETER, 
there are given a FAHRENHEIT 
THERMOMETER and a specially- e» 
prepared STORM GLASS, together 
with a diagram of the ATMOSPHERE, ~ 
all fitted in an elegantly-made case, 
f&rming a distinguished ornament fore 
any home. R 

Cheques or P.O.0. may@e post-dated 
ten days, and Money will be returned åf 
goods are not approved. a 

All orders must be made payab je to 
T. SMITH, 15, Wine Office Co urt, 
Š: Fleet Street, Landon, E.©., where 

Specimen Barometers may be seen. P.O.O. payable at Ludgate 
Circus, Cheques Crossed City Bank. 


s. C. TISLEY & gy 
OPTICIANS, ; 
BROMPTON ROAD, 8S W. 


(Close to South Kensington Museum, ) . 


THE PHONEIDOSCOPE 


. 
An Instrument for Observing the Cojour-Figures of Liquid Fitms under the 
° 





ue rah ees 


WIDTH*8 IN. 


LENCTH =J FTE IN, 








— 


172, 


action of Sonorous @ibrateons, = 
Being a visible demonstration of the Vibratory and Molecular Mouon of a 
Telephone Plate bs 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BÈ p 
S&C TIŞLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
° TELEPHONIC, ELECTRICITY. All Materials supple, for 
C 
Experimental Purposes. 


Price Lists of Electrical and Acoustic dpparatus, itt Drawings and 
Description of the Hanonograph. Post Free, 2d , 








THE BREWERS’, GUARDIAN: 


A Fortnightly Paper devot%d tæthe Protection of Brewers’ Inteyests, 
Licensing, Legal, and®Parliamentary Matters 


Review oF THE Maur AND Hop Trapes; AND WINE AND SPIRIT TRADE 
9 CORD. 
The Organ of the Country Brewers 


“The Brewers’ Guashan ” is published on the evenings of evefy alternate 

Tuesday, and $s only journal officially connected with brewing interests. 

ubscription, ras 6d per annum, post free, dating from any quarter-day. 
Sing e copies rs each. Registered fr transmission abroad 


Offices, Bond Cougt, Walbrook, London, E.C. ® 
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' Messrs, MACMILLAN. & 00. 8 NEW | BOOKS. ` 
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è ` Now Ready, TWENTIETH THOUSAND. POPULAR EDITION. Crown a 65. 


JOHN INGLESANT. A Romance. By J. H. SHortuouss. *Popular 


bis Complete ın 1 Vol. Crown 8vo. 65, 
MR. WILLIAM BLACK’S NEW NOVEL. 


SHA'NDON BELLS. By Wiıruram Buack, Author of “A Princess of . 


e'Thule,” ‘Maficap Videt” &c. 3 vols. Crown 8vo, 31s. 6d. 
“Fie is a magter of the art, “and he has seldom displayed his mastery more fully than in * Shandon Bells,’ ”-— Zhe Atheneum, 
ae Throughout there are many beautiful word-pictures, executed with a taste and delicacy almost unrivalled, and quite worthy 


of those which have wade tl fame of Mr. Black’s earher novels, ... . Altogether ‘Shandon Bells’ is, taking it for all m all, a 
chaxming , bdok. "Morning Post, Si 
K zaor ‘MACMILLAN’ S 4s. 6d. SERIES._-NEW VOLUMES. 


A NEW NOVEL BY MISS YONGE. 


STRAY PEARLS. Memoirs of Margaret de Ribaumont, Viscountess 


of Pelaio. By CHARLQTTE M. YONGE, Author of “The Heir of ‘Redelyffe,” &c, Two ‘vali Crown 8vo, 9s. 
° DR. GEORG EBERS’S NEW NOVEL. 


ONLY A WORD. By Dr. Grore Exers, Author of “The Egyptian 


_ Pyincess,” “ The Burgomaster’s Wire, ”&c, Translated by CLARA BELL. Crown Svo, 4s. 6d. 
A NEW NOVEL. 


Ee „STORY OF MELICENT. By Fayr Mapoc. Crown 8vo, 


` [Ready March 19. 





e Inthe Press, preparing for Immediate Publication. 


E CQLLECTION OF PAPERS AND DISCUSSIONS ON THE 
e. CONSERVATION OF SOLAR ENERGY. By C. WILLIAM SIEMENS, D.C.L., F.R.S., &c. ith, ate 


= TWENTIETH ANNUAL PUBLICATION 
(Revised after Official Returns) of 


THE STATESMAN’S YEAR-BOOK. A. Statistical and Historical 


Annual of the States of the Civilised World. For the Year 1883. Crown 8vo. Ics, 6a. 

“Mr. Martin’s successor, Mr. Scott Keltie, bas endeavoured to the utmost of his abihty, and within the limited time at his 
disposal, 1x0 remove the maccuracies of the past, . As it stands, however, ‘The Statesman’s VYear-Book’ for 1883 i is a most 
decided and encouraging improvement on its more immediate predecessors. Almost every page bears evidence of revision, and of 
anxiety on the part of the editor to bring it up to time,” — Zhe Spectator. 


THE POETICAL WORKS OF ROBERT BURNS. Edited from 


* the best Painted and Manuscript Authorities, with Glossarial Index and a Biographical Memoir, By ALEXANDER 
SMITH. New Edition, With Portrait and Vignette. Two vols. fcap. 8vo. 103. 


: ON ‘THE PATHOLOGY OF BRONCHITIS, CATARRHAL PNEU- 


MONIA, TUBERCLE, AND ALLIED LESIONS OF THE HUMAN LUNG. By D. J. HAMILTON, M.B., 
F.R .C.S.E., FE.RS.E., Professor of Pathological Anatomy (Sir Erasmus Wilson Chair), Uyiversity of Fabian With 
Iustrations. Demy Bvo. 8s. 6d. [Zn a few days, 

eg Se ee a ae ee Sy a 


PRICE w. EACH, O8 BOUND IN CLOTH rs. g¢7. EACH, : 


‘DICKENS'S DICTIONARIES. 


< + DICKENS'S DICTIONARY OF LONDON. ° 


DIGKENSS DICTIONARY OFTHE THAMES. “* 
DICKENSS DICTIONARY OF PARIS; e `. 





DICKENS'S CONTINENTAL ABC RAILWAY- GUIDE E 


Is Published on the First of evary Month. The Number for Mateh i is now ready. . Price One Shiljing. | e 
E Seen 








. MACMILLAN AND CO, BEDFORD STREET, LONDON, W.C. š é À 
. . -. 
> « j ia e e G - e . 
aa . . ‘ k i . R ee, . sie aed 7 
Pi £ es e f» 7 e te e: ” w id i : 


cix a e; . NATURE a [Mageh 1%, 1883 
: CHARLES COPPOÇQE, 


(LATE PARTNER WITH R. & J. BECK.) 
roo NEW BOND STREET -LONDON, W. r 
° OPTICIAN AND MANUFACTURER OF SCIENTIFIC, INSTRUMENTS, 

















INCLUDING 
MICROSCOPES. CLINICAL THERMQMETERS, — 
ASTRONOMICAL AND OTHER ‘TELESCOPES. OPHTHALMIC INSTRUMENTS. ' e` 
STANDARD AND OTHER METEOROLOGICAL | OPERA AND FIELD GLASSES. . 
INSTRUMENTS. a ts SPECTACLES AND EYE GLASSES.e s. x 
SURVEYING, READING GLASSES, se `.» ao 
NAUTICAL, AND HAND MAGNIFIERS. r ae 
DRAWING INSTRUMENTS, INCLUDING STEREOSCOPES. ° : ° 
ARTISTS MATERIALS. i POCKET AND CHARM Acuvicens ee. 
OCULISTS PRESCRIPTIONS RECEIVE PERSONAL ATYENTION. mtb. 
100 NEW BOND STREET, LONDON, woe 
626 
HARVEY AN D PEAR, ` 
SUCCESSORS TO W. LADD & CO., . ; 


SCIENTIFIC INSTRUMENT MANUFACTURERS, e 
BEAK STREET, REGENT STREET, LONDON, W. 


' THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION IN: e 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 





NO Third Edition, with Numerous Illustrations and Diagrams, Feap. 8vo. 4s. 6d. 


ELEMENTARY LESSONS : 
ELECTRICITY AND MAGNETISM. 


BY SILVANUS P: THOMPSON, B.A, D.Sc. F.RAS., 


Professor of Experimental Physics in University College, Bristol. 


*¢ An excellent little text-book. . . . The book contains a large amount of information, clearly’ “stated, assisted by useful figures, 
and:furnished with exercises. . . . It is a’book which we may commend to the beginner‘as an excellent introduction to the subject. 
— Westminster Review, 
“ We have at present met with no elementary work on the science which deals with it in a more genuinely scientific manner. 
. The author is thoroughly master of the theory of the science and of its various practical applications . . . the lessons are 
admirably arranged. The work is a good text-book for schools, and is particularly well adapted as an introductory work fog those 
who intend to carry on the study into its more advanced stages. *"_ School Board Chronicle. s . ‘ 


MACMILLAN AND CO, LONDON. " 








e 
. SECOND EDITION, REVISED, WITH 112 ENGRAVINGS AND MAPS OF THE STARS. 2 


POPULAR ASTRONOMY. 


By SIMON NEWCOMB, LL.D., F.R.S., 


Professor in the U.S. Naval Observatory. With 112 Engravings and MBps of the Stars. Second Edition, Revised. 8yo, a. 18s, 


“ When we take up a book written by one of the foremost astronomers, pathematically and practically, 
of the day, we need mot fegr ‘that, however popular, it @ill be inexact dn its language ‘or evasive “gy its 
descripttons. Nor 4re*we disappointed in the book béfore -us. Throughout the whole of it we are struck 
by the total absence of fhe defects so commo in popular writings. . . . It is unlikewnything“elseof its kind, 
andewitl be of more use in ‘circulating a knowledge of asteonomy than ‘ninte-tenths of the books which’ have 

a appeared on the subject of late years.” — Saturday Review. $ 
e A work which we can heartily tecoņmend. It records the results of the *most recent researches on ` 
matters of genetal intereSt, and is always thoroughly readable.” —- Westminster Review. 

Thisjs by far the best written bopk on astronomy for the genesal reader we have seen for some time ; 
itsestyle is sp luéid dnd it is so full of stefling information that a perusal of it cannot fail to impart a On 
of the salient features of a branch of solenos which may be well cohsidgred the most ancient of the wortd., 
Philosophical Magazine. ¢ . 

MACMILLAN ‘& co BEDFORD STREET, LONDON. 


Printed by R Cut, Sons, AND TAYLOR, & 7 and 8, Bread Street Hill, Queen Victona Street, in ps City of London, and published by by 





e MACMILLAN AND Con at the Office, a9,and 30, Bedford Streat, Covegt Garden.—Tuufspav, March 15, 1883 e 
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be held on April ro and two following days. 
Cret to the Governors, Mercers’ 
TARY, 40, St. Pagl’s Churchyard, E.C. 


b (Founded May, 1878) 
For Graduates of Universities and Fellows of Scientific Societies. 
The'additiofal Club P 
ready for the use of Members 


the Secrerary, New Athenæum Club, 26, Suffolk Street, Pall Mall, 
March, 1883. 





Important Historical Work! Offered Cheap 








IHNE’S 
COX, Bart, 5 L 
38s Ga’ (carriage paid). (Sells at 43 17s ) 
“wht. F CLAY, Hookseller, 2. Teviot Place, Edinburgh. 
Catalogue of Cheap Books Gratis to Book Buyers. 


—<@- R 
MAFPIN & WEBP’S 
9 } CHESTS 


PLATE, 
AND 





COMPLETELY 
FITTED. 


SPECIAL 
DETAILED LIST 
FREE. * 

LJ 


STET . 
OXFORD STREET, WEST END; AND 


k LONDON. e bd 
ANUFACTORY—TRe Royal Plate and Cutlery Works, SHEFFIELD. 
"i es . 
s . 7 e + 
- 4 


A Course ef about Twenty Lectures on Quantitative Analysis will b 
ven by R. T -PLYMPTON; Ph D , commencing APRIL 13, at 3 pm. 


An Examination for filling up about Six Vaqancies on the Foundation will 
For information apply to the 
all, 2C, or to the SCHOOL SECRE- 


“NEW ATHENZUM CLUB. 


ises, No. 3, Pall Mall East, are now open and 
New Members can now be admitted 
Admisston Fee (at present): Three Gumeas, Annual Subscription’ Town 
Members, Four Guineas; Country Members, Two Guineas. Apply ay 


(WILHEIM) HISTORY of ROME. 


Complete English Edition, with Notes, &c., &c; by Rev SirG W. 
arge Vols 8vo, Cloth, Naw (Longmans, 1882),~for 


CUTLERY 


i GAUGES, 5-inch, 
; All Sizes in Stock. 


ANSIQN HOUSE BUILDINGS, CITY, 









































_| THE RAIN-BAND SPECTROSCOPE, 
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At the suggestion of J. RAND Capron, Esq., JOHN BROWNING 
has produced a Rain-Band Spectroscope, with a Fixed Slit, at 
,the lowest price at which it is possible to make an efficient 
Instrument, 

The dispersive power is exictly the same as the higher priced 
Spectroscope, and the Fixed Sht makes it easier to use. The 
results obtained by observers last year have proved the great 
value of the Ram-Band Spectroscope for predicting the coming 
of rain, and the adoption cf the Instrument by Agriculturists 
might be a matter of national importance. s 

The price of the new Rain-Band Spectroscope is £1 12s. 6d., 
Leather Case rs. extra, sent Dost free. 

The ‘ Plea for the Rain-Band,” by FX. Rand Capron, Esq., 
ERAS., which first popularised the use of the Rain-Band 
Spectroscope, will be sent post free for Four Stamps. 


SOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 
RAIN GAUGES. 


GLAISHER’S RAIN GAUGE, 8-inch. 


THE METEOROLOGICAL OFFICER, RAIN 
í -GAUGE, 38-inch. * . ° 


e 
SYMONS’ IMPROVED snowpon RAIN |. 





v 


With Graduated Measuring Glasses divided to 
xioth of an inch. 
@ e 


._ e e 
SPECIAL RAIN GAUGES of LARGE CAPACITY 
$ for Tro$ical Countries, ae 


nen Sn eo 
- NEGRETTI &,ZAMBRA,. , ° 
e SCIENTIFIC INSTRUMENT MAKERS 10 
Her Mayesry THE QUHEN, 





i : 
48, CORNHILL, & 1229 REGENT STRE®T, LONDON, 


PHOTOGRAPHERS—CRYSTAL PALACE. SYDENHAM. 
e 7 Tlustraged,Price Lists posted | free. oe : 
. « 
E ‘be ry eo *e ry 
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MICROSCOPIC OBJECTS LIVING SPECIMENS FOR THE MICROSCOPE, 
e a R . . hed 
OF superlative perfection; net Soy tlogy and every branch of | THOMAS BOLTON, MICROSCOPISTS andeNAPURALISTS' 
; -STUDI w : 
. Catalogues post free and gratis on application, | -* aes oo NEWRALIS Se TE BIRMINGHAM A 
f bad ? Bat B has ilast week sior to kis subceters the Larva of the Acorn- 
arnacle, Balanus balanoides, in the first, or Nauplius and én the second 
N W EDITION, 1880, NOW READY, stages, with drawing. and description. ie bas also vent out she Mednsi 
7 i orm Gonozoid of Syncoryne eximia, Trout , Fro hilodi 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N, | roseola, Cristatella mucedo, &c. : Rone 2 mee eee 
- : , Weekly Announcements will be made in this place @f Organisms T. B. 
SCIENCE AND ART DEPARTMENT |" Plime °° 
OF THE COMMITTEE OF COUNCIL Specimen Tube, Qne Shilling, post-free. 
ON ED UCATION A Twenty-six Tubes in course of Pi Months Nr Subscription of LP 1s , 
SOUTH KENSINGTON. or Twelve Tubes for 108. of ae. 
SCIENCE AND ART EXAMINATIONS, 1833. Portfolio of Drawings, Nine Parts, fugeach. 8 
ART, g 
rd May, Thursday g to8 pm. and Grade Art, Model Drawing. ROYAL INSTLTUTION OF GREAT 
3 > 8 15 to 9 45 p m. 2nd Grade Art, Freehand Drawing s BRITAIN, . . 
4th? Friday z to 8pm. and Grade Art, Practical Geometry S N , ° 
” 8.15 to 9.45 p m, 2nd Grade Art, Perspective ALBEMARLE STREET, PECCADIIAYN, 19. ‘ 
SCIENCE, eeonwX— Oe 
2 Pee g i Machine®Construction and Drawing. LECTURE ARRANGEMENTS AFTER EASTER, 1883 
Sth =» Saturday 6 to zo pm r e ` Lectus Hour 3 o'clock p.m. oa 3 
jth » Monday 7to1o, Mathematics, Stages 1,'2, 3. Professor JOHN G. KcK&NDRICK, M.D., FRE, Prof of Inst. 
8th ,, Tuesday ” Sound, Light, and Heat, of Med Univ. of Glasgow, Fullerian Prof. of Physiology, R.I —Ten Lec- 
gth ,, Wednesday  ,, Magnetism and Electcity. tures on PHYSIOLOGICAL Discovery: A RETROSgECT, Bistonican, Bro- 
roth ,, Thursday n Animal Physiology. GRAPHICAL, AND CRITICAL! on Tuesdays, April 3, 10, ®, 24, Monday, 
g Principles of Mining. April 30; Tuesdays, May 8, 15, 22, 29, and June 5. One Grenea 
mth ,, Friday v j Mathematics, Stages 6 and 7. Dr. WALDSTEIN., Hon M A. Cantab — Four Lectures cn the ART oF 
Principles of Agriculture. Pumpras ; cn Thursdays, April 5, 12, 19, 26. Half-a-Guing. 
wath =,, Saturday 6tozo Practical Plane and Solid Geometry. Professor TYNDALL, D C.L; LL.D, F.R.S, M,R /.~-Three Lectures 
21st ,, Monday 7 to 10. {Revgation, cn Counr Rumrorp, Originator of the Royal Tgstitution; cn Thursdays 
Xi ology May 3, 10, 17.. Halfa-Guinea, 
22nd ,, ‘Tuesday » Physiography. . REGINALD STUART POULE, Esq , of the British Museum, Cor. Ins?" 
33rd ,, Wednesday  ,, Theoretical Mechanics, France.—Three Lectures on Recent DISCOVERIES IN (1) EGYPT, R 
24th Thursday ” Applied Mechanics, CHALDAA AND Assyria, (3) CYPRUS AND ASIA MINOR; on ‘Thursdays, Mawi 
ast » Friday a Inorganit Chemistry. 24, 31, and June 7. Haif-agiumea E 
28th , Monday . „ Mathematics, Stages 4 and 5, ARCHIBALD GEIKIE, Esq , LL D., F R.S , Director-General of 1k, 
'agth „ Tuesday i Bio Pay š Geological Survey or the Ditea ingdóm. Six Tecturer on GEOGRA TICA 
goth ° Wednesday ‘i Elementy Botany. ea on Saturdays, April 7. 14, ri 28, an day 8, 2 Ate 
Thi » Mineralogy, Professor C. E. TURNER, of the University of St Petersburg.—¥ou» 
gists ursday ” {Natta a Ee Lectures, Histone SKETCHES 5 OF RUSSIAN Socar Lirs On Satw 
3 Friday 7 1 ays, May 19, 26, and June 2, 9. a- Guinea . 
rst J une, r y » Steam f} Subscription (to N on-Members) to all the Courses ie Season, Tw 
Candidates who do not belong to any regularly constituted Science or Art Guineas, Tickets issued daily at the Institution, or sent by,post on receig 
Class should apply before 25th March to the Special Local Secretary of the ~ of Cheque or Post-Office Order. e 
district or, in case they do not reside within a Special Local Secretary’s 
aasma hia the ony rs the nearest Clais which is to pa examined in the EVENING LECTURES TO WORKING MEN.- 
subject they require. fee for each candidate not exceeding 2s. 6¢ per m~ 
è evening may be eer bytke ee ts ors pecial Local NORMAL SCHOOL OF SCIENCE ANC 
ecretarys e Speci: 0 ecretaries for the London districts are as |. 
follows:—Chelsea (East), and Westminster, J. R. Langler, Esq, 130, ROYAL SCHOOL OF MINES. 
x Horseferry Road, Westminster, S.W. ; City (West) and Finsbury, W, The Third Course, consisting “of Six Lectures on “The Earth and. 
Cutler, Esq., 210, Goswell Road, E.C ; City (East) and Hackney, A | Movements,” by Mr. J. NORMAN LOCKYER, F R.S , will be delivere 
Lovell, Esq., 14, Brampton Road, Cassland Road, South Hackney, E.: | at the Museum cf Practical Geology in Jermyn Street, S W., commencing « 
e Greenwich and Deptford, J. J. Pakes, Esq., 10, Malpas Road, Breckley, | 8 o'clock on MONDAY , April 2, 1883. Tickets may he obtamed by worki 
S.E.; Lanfbeth (East), F Dugard, Esq., g Sibella Road, Çlapbam, S.W.; | men only cn application at the Museum on Saturday, March 31, between 7 ar 
Lambeth (West), F. Dugard, Esq., 3, Sibella Road, Clapham, S.W.; ' yo o'clock pm Each applicant is requested to bring his Name, Addres 
Marylebone, F Pope, Esq., 18, Baker Stfeet, Portman Square, W.; and Occupation written on a piece of papergfor which the Picket will ` 
Southwark and Lambeth (Nona, A. Bourne, Esq., British and Foreign exchanged. Fee for the Ccurse, 62. © . ür 
Sgool Society, Borough ae saa i ps Hamlets, w Morris, Esq; 1 ? 5 = 
1%, St. Pauls Road, Camden uare, oW.5 Woolwich an umstead, 
~ RT Smith, Esq, 13, Crescent Road, Plumstead. LONDON UNIVERSITYe CORRE 
. Individual candidates who do not reside negr apy place where a Special SPONDENCE CLASSES ®ondugted by a D.Sc, of the Universis 
Local Secretary has been a ghpointed, or a Lecal Examination Committee Pupils very successful in recent Exams, @Full particulars on *receigt 
formed, may be examined! econd Grade Drawing and in Science at the stamped envelopes.-R. H Jupe, D.Sc., M.A, 8, Gloucester Terrat 
South Kensington Museum, as far as rcom will allow, on payment of a Elswick Road, Newcastle-on-Tyne. e 
reperation Tee of epi f Ppylication Ae pace 2 Form 0, 325 before : bij 
rsth April, and 5s. afterw up to 30 pril, for each evening on w 
ie they wish to be examined, or a composit@n fee of tos. for any number of | | EASTER HOLIDAYS IN THE NEW 
evenings. Applicatfons for examination at South Kensington cannot be | “® FOREST 
received after 30th April. Schools and Classes cannot be examined at oy $ 
South Kensington ?. VISKTORS should inspect the FREEHOLD BUILDING 8ITES 
 Srnmi By ordg ofthe e @| ASHURST, CLOSE to@YNDHURSE£ ROAD STATION. 
mmittee of Counciltn Education. e e Plans and Particelars can be obtained of Mr. T. A. SKELTON, 2, Porla 
ee ae ne a ee Street, Southampton. . baal 
*sROYAL INDIAN ENGINEERING COL- ee 
Z LEGE, COOPER'S HILI! STAINES., | EQUATORIAL TELESCOPE.—Mr. Cor 
e be ee - ae mon’s fine x84”, the mounting described by him in a paper read bef 
_ The Secretary of State for India is still opeg to rece.ve, through the Pre- the Royal Astronomical So@iety, complete with clcckwork; 7 powt 
. sident of the College, applications for the Appointment of Professor of some Phefograph Agparatus, fine pagallél Wire Position Microme 


Marhematici and dirpenmeral Physics at tbe Rdyal Civil Engineering 
ollege at Cooper’s Hill. x . 
The ry,is fb be £450, wit? Bachelor Quarters (including Coals and 
s Candles) in tffe Gollege. e y we 
x The Appointment will not #e subject to any requirement in respect of 
Religious Tenets or Observances. @ e 
A@tatemeht of the duties maf be obtained from the Secretary®*at the Col- 
a lege, to whom applications, fccompanied by Testimonials, may be pade 


the gst March, 1883, . 
gt ene SULAND DANVWERS, Secretary, 


td e 
un at g Cooper's Hill, oth February, z883. `  @Public Works Department. 
oe e.- z .. 
. . @6 . . bl 
g .. . oe a t . e 
? 7 s a Ld : 
e e o 9 x 
«4 ® ae ee « 


Eyepieces and Slipping Pce. 
Widfard,QChelmsford., 


*DIAMONDS IN MATRIX. 


R. @ NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, 
on sale Specynen#of the above; also Cut Precious Stones ia a'] Colours 


Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


Price Moderate —Apply G. Cav 
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*, TWO-GŲINEA SILVER KEYLESS |LA SEMAINE FRANÇAISE: a Wêekly 
"+. LEVER WA?CH aaa ee ea a Beckighee tele 


e (QPEN FACED) GUARANT®ED FOR FIVE YEARS . 
Jewelled in 6° holes, with crystal glass © Cannot be overwound. 


* PARKINSON & FRODSHAM, 
ey CHANGE, ALLEY, CORNHILL, LONDON. 


Makers of Capt. Nordenskjold’s Chronometer, also of Dr Livingstone’s 
and of Capt Nares’. i 
` e , WRITE FOR DESIGNS 


GEOLOGY*AND MINERALOGY. 


Specimens, Cfllections, Cabinets. Hammérs, Satchels, and every neces- 
sary for {he Study, Preservation, and Display of Specimens in Museums, &c. 
e 


éTUDENTS’ COLLECTIONS—SPECIAL. 


NewLists of Collectifs, Cabindts °Books, Sections of Rocks and Minerals 
for Mic®acope free gn application of 


® 

e JAMES R GREGORY, 

7 i g ° Extensive Geologi®al Stores, 
988). CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


i MICRO-PETROLOGY. 


A large,series of *Rock Socfons, comprising Snamesite, Aphte, Basalt, 
Diabase, Quorite, Dolerite, Elvans, Gabbro, Gotiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nepheleyjte, Obsidian, Perthite, Pikrite, 
Pitchstone,@Po@physy, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachy te, &c., 1s, 6d. and 2s% each. Sections of Sedimentary 
Rocks, showang Foraminifera, Sponge Structure, Corals, Shells, Xanthidie, 


&c o e 
THOMAS D. RUSSELL, 
e 48 ESSEX STREET, STRAND, WC 


MINERALOGY AND LITHOLOGY. 


Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
> OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 

a TENSIVE SERIES OF FOREIGN ROCKS 


List on Application. 
Hammey;, Chisels, and Hammer Straps. 
* PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus, 
Catalogues free. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 
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On the rst of every Month, price Sixpence, ` 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 


e With the Assistance of 


e Frapericx Bonos F.Z.S. | Joun A. Powgr, M.D. 
Epwarp A. Frrea, F.L S. J. Jenner Wem, F L.S. 
F. Bu@uanan WHITE, M.D 


e e 
e Contains Articles by well-known Entomologists on all Bran thes of the 
Science ; on Insects injugiouser beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c ; there are Monthly 
Lists af Duplicates and Desiderata 
Numerous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-Lirno- 
GRAPHED PLATES, @ 


SIMPKIN, MARSHALL. & CO., Stationers’ Hall Cour’ @ 


~ w mowe 
* THE ZOQLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. ® 





J 
Third Series. Edited by J E. Hartine, F L S., F.Z.S , Member of the |@ 


Pritish, rnithplogists’ Union ; contains— 

Origin Articles by well known nffuralists in every branch of zoology 3 
habits of animals ; arrival and departure of migratory birds ; occurrence ef 
rare birds, distribution and migraigon of British fresh-water fish; new or 
rare marine fish; local aguari#: British reptiles; Byjtish land and fresh- 

“water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Revjews 
of natural history books Occasional translations from foreign zoo'ogical 
journals of important and interesting articles in various brfinches of zoology. 
‘There are occasional woodcuts. 


a JOHN VAN VOORST, 1, Paternaster Row. ° 
e 


the Railway Bookstalls Office, 37, Southampton Street, Strand, W.Ce 

LA SEMAINE FRANCAISE: Journal Francais pour 
V’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Nges Un exemplaire par la poste, 3}¢., en timbres poste. Abonne- 
ment franco par la poste—un ah, zys 2d; six mois, 7s. 7d. Prix 3d. 
chex tous les librairies et cux gares des chemins de fer. On @abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of @hose English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular ic print. 
It certainly merits success, "= Graphic, 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things... .. It will be far better for most than any 
one of the best papers putlished in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done.” —Queen. 
TERMS OF SUBSCRIPTION :— s. d 
Three Months ş + oe ows vee an 3 I0 
Six z oo oe te ae ave ow 7 7 
Twelve ,, TAR ren oe ae aay ws IB 2 


P.O 0. payable to T Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C, 
—— OED 


NORTH BRITISH AGRICULTURIST 
is the only Agrieultural Journal in Scotland, and circulates extensively 
amonggt Landed Propheters, Factors, Farmers, Farm-bauliffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 

Continent of Europe, America, Australia, and the Colonies, E 

The AGRICULTURIST is puòlished every Wednesday afternoon in 
ume for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland an 

Agricultural Society of Sootiand, the Scottish Chamber of Agriculture 

snd alike principal Agricultw al Associations throughout Great Britain and 

rel 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post ga Annual Subseription, payable in advance, 14s. 

tere are igh Street, Edinburgh; and 145, Queen Victoria Street, 

London, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrerc, J. W. Doucras, R. MCLACHLAN, F.R.S., 
E. C. Ryg, F.Z.S., E. Saunpers, F L.S , and H. T. SrainTON, F.R.S. 

This Magazine, commenced in 1854, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles. 

Subscription—Six. Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols, I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros, each; the succeeding 
vols. may be had separately or together, at 7s. each. R 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address, e 


z vs : Pa 
LCELECTRICITE: 
Chaque Safedi, 16 pages, grand in 8vo, 2 colonnes, 


-REVUË HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 











au courant de toutes les exposkions élecțriques, et de tous les- 
° -e Progrès de Pdlectficité, i 
Rédacteur en chef: W. de FONVIELLE, ,, 
E. de CLISSON ; Directeur. s 
Subscription Yearly, 16s, ; Six Months, 9s. . 


“Agency for Enflawd and Calonie®— 3 
é LE FEVRE ANÐ cCoO, ENGIŅEBRS, 
26, Bunce Row. CANNON Srrzefr, Lo&por. 


td s Specimen Copy sent post free. =. e 
e ° , s 
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DIAMONDS. | MR. STREETER, |e p TEE GREAT e n 
aa se 7 DIAMONDS OF THE ORED. 
ry ` 
$ ; GEM MERCHANT AND GOLDSMITH, By &.e W. STREETER, F. G2, ° 
* CAT’S-EYES. ` ER Gold Medallist of the Royal Qgder of Fregeric, &e , &c. 
. -t e BOND STRE ET, w 4 Seconn Eprrion. Price 7s. 6d. a 
e g A . - © 
SAPPHIRES. | LONDON. CEYLON JAPAN. |“ PRECIOUS STONES AND GEMS?” 
a e * 3 3 7 By E. W. STREETER, F.R.GS, » XC. 
i NO LOWER STANDARD OF GOLD USED Tairp Episi0x., Price i 
EMERALDS. THAN 18-CARAT. BELL'& SON, York Street, Covent ong 
- e 
e 
Just published, Crown 8vo, 5s., cloth boards. With numerous MUnstrations, 
"With a Complete*List of Genera and Species of the “Brittsh Ante % 
j By the Rev. W. FARREN WHITE, M.A., Vicar of Stonehouse. e 
° e K e 
London: 56, Paternoster Row, i 7 oe *%o È 
R i ° 
EDWARD STAN FORD’S NEW LIST. Now ready, with Ilustraticns, 4on or n Cron 8vo, 7s. Gd. 
; ° ‘| ON THE PRINCIPAL SOUTHERN AND 
SWISS HEALTH RESORTS: their Climate and®MAlical Aspect, 
<=" Bgm With 27 Maps, medium 8vo. cloth, rzs- 6d.) B By cian} MARCET,°M.D., F.R S., Fellow of the e Royal College 
ped rE » ysicians 
BRITISH ISLES.— CONTRIBUTIONS J. & A. CHURCHILL, Londen; and gl Boctseifts ° 
TO THE PHYSICAL HISTORY OF TBE BRITISH ISLES; 
with a Dissertaticn on,the Crigin of Western Eurcpe and of the In x val. 8vo, with above 12,000 Woodcuts, price 42.@ 
Atlantic Ocean. With 27 Coloured Maps.) By EDWARD HULL, 
M.A., LL.D., F.R.S., Director cf the Geolcgical Survey of Ireland ; ever SSA PNDC OF ERR aE 
Author of “ The Coal Fields of Great Britain,” &c, History, Application & the Arts, and every other desiratle Particular 
respecting oe Plants Fndigenone to, Cultivated m, or Introduced ,, 
‘ into Britain. Corrected by Mrs. LOUDON; assisted by GEORGE 
Crown 8vo cloth, ras 6d. DON, F L.S., and DAVID WOOSTER. 
THE SUN, ITS PLAN ETS, AND THEIR “This celebrated work is of the greatest utility to gardeners, and, indegd> © 
é to all who have not access to great hbraries, The great recommendati i 
SATELLITES : a Course of Lectures upon the Solar System, read in of the work has always been its woodcuts, which, although oly mimatures, 
Gresham College, London, in the Years 1881-82, pursuant to the Will | were nevertheless drawn by Mr. Sowerby with ch happy art, and so ski, 
of Sir Thomas Gresham. By EDMUND LEDGER, M.A., Rector of fully fag gtae by Branston, that bile piamts could awaye e recogniseg am 
Barham, Suffolk, late Fellow of Corpus Christi College, Cambridge. | by those little acquainted with the vegetable langdom.”"— Garden 
Illustrated by 94 Woodcuts,,8 Woodbury and Lithographic Plates, and London: LONGMANS & CO. ° 
a Chart of Mars, Se a Cee ey 
° 
Oe ea eas WATT’S DICTIONARY of CHEMISTRY. 
eine ae < New. Nme Vals. 8vo, Cloth (Longmans, 1881), £8 os. oa.—Address 
WATER AND ITS TEACHINGS IN | Gromsn Narune Ofo 29, Bedford Stee Wie ° 
CHEMISTRY, PHYSICS, AND PHYSIOGRAPHY.' A Sugges- 7 g 
e tive Handbook, By C. LLOYD MORGAN, F G.S., Associate of the Now ready, in One Volume, 8vo, pp 698, Cloth, 30s. 
Royal School of Mines, &e. THE ZOOLOGICAL RECORD FOR 1881. 
Being Vol, xviii of the “ Record of Zoological Literature,” serving as a 
ad R j Complete Guide to what has been published in the Department of 
Feap. Folio, ras 6d. Zoology during 188x. 
e PHYSICS IN PICTURES: the Principal London: JOHN VAN VOORST, r, Paterm ster Row, E.G. 
Natural Phenomena and Appliances described and Illustrated by 30 m 
Coloured Plates, for Ocular Instruction in Schools and Families. With | Im Verlage von C A. Schwetschke und Sohn (M Bruhn) i in Braunschweig 
Explanatory Text prepared | by THEODORE ECKARDT, and ist soeben erschienen und durch jede Bughhandlung zu beziehen: . 
TAuslated by A, H. KEANE, M A.I. HILFSBUCH ZUR AUSFUARUNG 
> praem f MIKROSKOPISCHER UNTERSUCHUNGEN IM BOTANI 
` SCHEN LABORATORIUM. Von WILHELM BEHRENS. Mit 
` London: EDWARD @TANFORD, 55, Charing Cross, ae und 132 Abbildungen in Holzschuut Price 12s, or*Bound, e 
135. é 
TRANSIT TABLES TOR 33883," ee one (JEW EDITION OF WEBB’S CELESTIAL OBJECTS. 
reenwich Mean Time of Transit of the @&n, and of about Twen 
ro In crown 8vo, with Map of the Moon, Chart of W. ars, Diagram of ring 
pony ty ‘By LATIMER wih ghe sae pare Aare of Ee in Teall over the Sun, and 14 Weev cuts, ps es gs. clo! 
sva oth, price zs. 6d, pest GELESTIAL OBJECTS FOR COMMON 
og nalts id of thesegables, accurate time may be obtained in any part | ~ PET ESCOPES, BP the ih T. W. WEBL M A., F.RAS* Fourth 
u - ‘PREATISE ON THE TRANSIT INSTRUMENT, as applied to the Edition, Revised. And Enlarged: ak 
odermination of time, for the wse of Country Gentlemen. By LATI- London: LON@MARS & do . 
MER CLARK, Memb. Inst. CE. Demy Svo, clagh, 5s. post free. rere LE a LES 
e AN IMPROVED TRANSIT INSTRUMENT | of the highest quality - MUSEUMS AND-COL1,2CTORS. 
© Price £8 
s ALFRED J. FROST, 6,eWeymigster Chambers, Landon, S.W. Mr. DAMON, of WEWM OUTH, will forwayd an” 
abridged Catalygue of his Collection 1» Natural History 
GREEKeand ROMAN COINS., Catalogye | OBjects, incding RECENT SHE'.LS (Foreign and 
e of the Codlectiof Egauted by GEQRGE SIM, F. Sm. Scot., Edinburgh. British), FOSSIL REM AINS, MIN is RALS, ROCKS, 
astor price 21s. MACMILLAN & CC®, LONDON. © MARINE ZOOLOGY, R&C &e., &e e è 
s . e ° e’ 
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SUBSCRIPTIONS TO “NATURE.” LIGHTNING CONDUCTORS. i 
a . 6 s d Experiendm, accumulated since the time of Benjamin Franklin, proves 
` Yeariv *. s i 28. 0 conclusively that a Conductor made of Copper of adequate size js the b&t =" g. 
e Half- earl faces NE T S A e j 14 6 è of all appliances for the protection of every description of building from th8 | 
Qrtutesly y : rrr 7 6 destructive Lectt of lightning. ` 
i a Ge ual hw $ as ie : š 
To fhe United States, she Continent, and all places REW LA Enia & Co.’ sS ° 
within the Postal’ Union :— : m PATENT 


Os a re 6 COPPER LIGHTNING CONBUSTOR, ` 


Py + 
Half-yearly , . -wr + + + 15 6 As applied to all kinds of Buildings and Shippi 


g in all parts of the world 
Quagerly BoB Ba SEE 9 mg GER OAR Ie 8 o with unvarying success; is the most ‘Trustwonh Hi 


n 
y, most Effect, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs * 


CHARGES for ADVE RT I S E M E N TS. only ONE SHILLING per Foot for the standard size, which insures safety e 


in any storm. 


e Three Lines if Colum? 2s, 6d. gd. per Line after, R. S NEWALL & CQ, 


























Bn Richth . o cA & A A 7 x30, STRAND, W.C.; 35, WATERLOO ROAD, LIVERPOOL 
e-Kighth Page, or Quagter Cdlumn . . . . OI 
Quarter Page or Half a G lumn E EE E 0 68, ANDERSTON QUAY, GLASGOW, 
Half a-Page, or 2 Column. . a eh eae BO MANUPACTORY—GATESHHBAD-ON-TYNE, 
Whole Pages. o 1. 1 1 we et et ee tw 6 EO 
e e . x 
Post®@O§h@ Orders ejayable to MACMILLAN & CO, NON-MAGNETISABLE WATCHES. 
-o i ATOnES Which ganot be “£ MAGNETI SED ” constructed Lat 
. the recommendation of W, Crooxss, Esq., F.R.S , and as exhibited at the 
OFFICE 229, BEDFORD STREET, STRAND, W.C. Electrical Exhibition, Paris. , , 
LJ 
< z. DENT & CO., Makers of the Primary Standard Timekeeper of th 
* DIARY OF SOCIETIES Royal Observatory, Greenwich. 3 ee 
e LONDON Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
° e . è N.B.—Watches can be converted to this plan. 
THURSDAY, MARCH 22, 
Tonnon Reranch, at ig Beethoven s Later Sonatas: Ernst Pauer. 16s. per Ann., 20s. Post Free. 
CIETY OF ARTS, at 8.—Self-purification of River Waters: W. N. Hartley, DER NATURFORSCHER., 
o TUESDAY, MARCH 27, Wochenblatt zur Verbreitung der Fortschritte in den ` 
Roya. Horricutrurat Society, at 1.—Scientific Committee. Naturwissenschaften. 
FRIDAY, MARCH 30. ` Herausgegeben von Dr. WrLHELM SKLAREK. 
CuesicaL Soctery, at 8 —Anmversary. A Weekly Ferigdical devoted te Natural Science, ga Noss, zés, (preci 
men Numbers may be ha ough any Foreign Bookseller. 1883 will com- 
Ëssex Fitio Cirò aA TURDAY, Marcu 31 mence the XVIth volume. $ 
a feds Berlin : DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 
. , C—O A NNT CE CL CET AN 
MEET E HERS COMPOUND SCONCEN: JOH. AMBR. BARTH, éditeur, 
. OWPIPE. LEIPZIG, Johannesgasse 34 
e IMPROVED FORM. PERIODICA. 
: ; Annalen der Physik und Chemie. Herausgegeben von 
The revised pattern of this GILBERT (von 1799 bis x24), von POGGENDORFF (von 1825 bis 1876), von 
needs no lighting-jet, and gives G WIEDEMANN (seit 1877). Jëhrhch 3 Bde oder r2 Hefte 8° M3r 
instantly any flame from the | Beibldtter zu den Annalen der Physik und Chemie. Herausge- 
Gaest Pot ee ated forall us h geben seit 1877 von G.u E, WIEDEMANN., JahrhchzeHefte 8°, 1626. 
from the largest to the smallest, Journal fiir praktische Chemie (von 1828 bis 1834,unter dem 
and has the special advantages Titel: ‘‘ Journal fur tecknische und oconomische Chemie’’) herausge- 
that the two blowprpes are con- geben von Erdmann, SchweiggerSerdel, Marchand, Werther ; (bis 
centric, not requiring the work to 1869), N Ti Folge (cort 1870) sruúsegegeben von H Korse ana E. v. R 
be removed and recentred, and EYER, Jahrlich 2 lein22 Heften. 8°. 22. 
also ae a ie eae Vollständige Verlagsverzeictnisse werden jederzeit, auf Verlangen franco 
one lever, controlle either zcgesan 
i hand or foot, makes instantly all z ° 
Y changes of flame at will. JOURNAL ‘OF BOTANY 
\ 
’ 
PRICE 325. ,6¢, BRITISH AND FOREIGN. . 
Bey j " Edited by James BRITTEN, F.L S., British Museum. 
~ Complete Illustrated @List ®f Laboratory Furnaces, Blowers, &c., 2d. by Contents. Orgi A . : a 
mp K 5 : $ ; .—~@rigmal Articles by leading Botanists.—Extracts, and 
post igcomplete ‘List of Domestic Heating and Labour-saving Apparatus, Notices of Books ned Mermcirs.—Articles in Journald=Botanieal News 
. voceedings of Societies. — | ° ' 
THOS. FLETCHER, Price rs 3d. Subscription for One Year, payable in advance, 123. 
Offices—Tuynnz Street , Works—Museum Strest, WARRINGTON. London: WEST, NEWMAN, & Cp.. 54, Hatton Garden, E.C- 
*e è ng ¢ 
e by . e 
i E B BECKER & COS | 
. 5 e 
id . * e 
PRICE {IST OF, ; ° ° 
i e e e ° ° . . b 
° ° 
MICROSCQPIC REAGENTS -AND SUNDRIES 
> ° : i. s: - 
{ameng the former Stains for BA CYLLUS TUBERCULOSIS, and. all the latest notelties for Staining) will be sent Post Free @n 
application to e ee ° ° ° 
‘ â . : 
e a e oe 
rE. EF. BECKER & COx.s°.* ` . 
e 
"34, “MAIDEN LANE, “COVENT GARDEN, UPNDON,, W.C.e 
. . e ° ° 
. . e © . $ 
. a ` é e s s e 
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; " HARVEY AND PEAK, wae i 
Sa SE a SUCCISSORS TO W. LADD & CO, * ° i 
i SCIENTIFIC INSTRUMENT MANUPACTURERS,” 
A . BEAK STREET, REGENT STREET, LONDON, w.’ . A 
9 THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. . 
° PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION IN 
$ ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c, @ 


" gg, TISLEY & 0g 
° OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum, ). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Fi gures of Lifuid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard. Box, xos. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Fret, ad. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Review or THE Matt AnD Hor Trapgs; AND WINE AND SPIRIT TRADE 
CORD. 


172, 





The Organ of the Country Brewers. 


ae The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected ning brewing interests. 

Subscription, 16s 6d per annum, post free, dating from any quarter-day, 
Single copies 1s each. egistered. for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 
SECOND EDITION, 
GRIFFIN’S 


- CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


~ A CATALOGUE OF CHEMICAL „APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 600 Woogcuts. 
e 
Most Complete « and Cheapest Listeof Apparatus, 





2 e 
In Packets and Tins. Pure 
t: If properly ee they is no o nice 
or mose wholesome preparation of 
cocoa.” — Fag, iag and Air, 


JOHN J, GRIFFIN anp SONS, 22, GARRICK STREET, 
i ERY S GOLD MEDAL,’ 
Coogg. only, with the super- 
eiited by Dg. Ha® 


LONDON, W.C 
s 
PARIS EXHIBITION. 
2 
is COCOA ous oi] extracted, 
e eo S, FRY k SONS, Paria and Landon, 
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~ ILLUSTRATED CATALOGUE, PRICE SIXPENGE. * 





PATRONISED BY HER ER MAJESTY THE QUEEN,” 
First Prize Medals Brussels ang Philadephia IntePnational Exhibagons, 
197 LJ 


Silver Medal Crystey Palach Electral Exhibifion. ° 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF ivin DESER TION or 
. 


LIGHTNING CONDUCTORS, 


Sore Invenrors or TRE SOLID COPPER TAPE §IGHTNING ÇON- 

DUCTOR in Continuous Lengths without Jointsas now being fixed by us 

to Westminster Palace, the Roya! Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, Thames Embankment, City Guildg Technical 
College, &c. 


COPPER ROPE CONDUCTORS from One §HILLING per foot. 
6 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 


TUBES, &c. g 
LEADENHALL HOUSE, Ae 
ror, Leadenhall Street, Londone E.C. 
(Late 44, Essex Street, Stranfl, W.C ) ° 


NOTICE OF REMOVAL. 


JAMES HOW & €o, ° 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, ‘LONDON 


(Late or 5, Bribe St., anp 2, Fosrer Lanz). 


HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. ! 


BEST BLACK INK .,KNOWN. 
DRAPER'S INK (DICHROIC). 
DIFFERING FROM ANYTHING zie EVER PRODUCED, . 


Writing becomes a pleasure when this Ink% usd. lt has been ado ted ” 
by the principal Banks, Public EEA and Railway Companies thragghout 
(3 





It wntes almost instantly Full Black. 
Does not corrode Steel Pens, Blotting-paper may be applied at the 
Is cleaglg to use, and not liable toBlot. | moment of wnting, 


Can be obtained În London, through Messrs, BARCLAY & Gons, firme. 
don Street; dV. Epaanps, Qld Change’ F. Nuwaney & Sons, Newgate 
Steet; J. Fr x Cos : Street, Liverpool: and to be “ead o all 

tationers. 


BEWLEY & DRAPER Ciymited), Dublis; 


HOLLOWAYS IN! 
W "i LOW YS: me leer’ 

For BAD RBRRASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLDS; and for 
aout, RHEUMATISM, and all Skin Diseaseseit is unequalled, 


Flows easily from the Pen, 
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` Megers. MACMILLAN, & 00.9 NEW BOOKS. : 


eNow Ready, TWENTY-FIRȘT THOUSAND, POPUI9AR EDIT ION. Crown 8vo. Gs. 


J OHN INGLESANT. A Romance. By J. H.Snotrmovse. Popular 


Éditor, Sepa intr Vol, Crown 8vo. 6s. 
MR. WILLIAM BLACK’S NEW NOVEL. . 


SHANDON BELLS. By Wittram BLACK, Author of “A Pringgss of © 


* Thule,” “Madcap Violet,” &c. 3 vols. Crown 8vo, 31s. 6d, 
“ Thde is a most gratefuluteshners of mar ner as well as of sut ject in Mr. William Elech’s ‘Shandon Bells.’ . Altcgetker * 
the interest cf ‘Skgrdon Bela’ is exceedingly human. . . . The teok is em rently pleasart to rerd, and theré are exceedingly “ ew ° 
classe of readers who will not find in the novel something hke perroral interest to them-elves, if cnly for the sake cf its Fyely 
s@cial sketches 8f the hour.” Zhe Graphic. 


nae . MACMILLAN’ S 4s. 6d. SERIES.-NEW VOLUMES. 
A NEW NOVEL BY MISS YONGE. 


‘STRA¥ PEARLS.- ‘Memoirs of Margaret de Ribaumont, Viscountess 


of Bellaise, By CHARLOTTE M. YONGE, Author of ‘The Heir of Redclyfie,” &c. Two vali; Crown 8vo, 9s, 
ee 
= DR. GEORG EBERS’S NEW NOVEL, 


ONLY À WORD. By Dr. Grore Exgrs,’Author of “The Egyptian 


Princess,” ‘ The Burgomd&ter’s =e ” &c, Translated by CLARA BELL. Crown 8vo, 4s. 6d. 
t< nly agi ord’ is altogether a pleasant book.”—St, Fames’s Gazette. 3 


A NEW NOVEL. 


IBE, STORY OF; MELICENT. By Fayr Mapoc. Crown 8vo. 








In the Press, preparing for Immediate Publication. 


THE CONSERVATION OF SOLAR ENERGY: a Collection of 
Papers and Discussions. By C. WILLIAM SIEMENS, D.C.L., F.R.S., &c, Wath Tilustraticns. Demy 8vo. 


[Zn the press. 
e 


. e TWENTIETH ANNUAL PUBLICATION 
(Revised after Official Retuins) of 


THE STATESMAN’S YEAR. BOOK. A Statistical and Historical 


® Annual of the States of the Civilised World. For the Year 1883. Crown 8vo. tos. 6d. 

-7 © Mr, Martin’s succes: or, Mr. Scott pee has endeavoured to the utmost of his ability, and within the limited time at his 
disposal, to remove the inaccuracies of the past. . As it stands, however, ‘The Statesman’s Year-Book’ for 1883 is a most 
decided and erccwaging improvement on its more iw mediate predecessors. Almost every page bears evidence of revision, ard of 
anxiety on a ae of the editor to bring it up to time.” — The Spectator, Ba 


FOURTH EDITION, REVISED, 


A: TEXT-BOOK OF PHYSIOLOGY. By Micuarn Foster, M.A.. 


M.D., F.R.S.. Fellow of, and Piælector in Physiolegy in, Tıinity College, Camtridge, With Illustrations, Fourth 
Edition, Revised, Svo. 21s. 


THE POETICAL WORKS OF ROBERT BURNS. Edited from 


the best Printed and Manuscript Authorities, with Glossarial Index ard a Biographical Memor, By ALEXANDER 
SMITH. New Edition. With Portrait and Vignette. Two vols. fcap. vo. ros, [7n a few days, 
. 


~ ‘ON THE RAFHOLOGY OF BRONCHITIS, CATARRHAL PNEU- 


° MONIA, TUBERCLE, AND ALLIED LESIONS OF THE HUMAN LUNG, By D. J. HAMILTON, M.B, « 
F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy (Sir Erasmus Wilscn Chair), University of Aberdeen, With 
Tihustrations. Demy Svo, 8s. 6d, 





PRICE 1s. EACH?gOR BOUND IN CLOTH y 6d. EACH, 


“DICKENS DICTIONARIES. 


eo p . DICKENS'S DICTTONARY OF LONDON. 
DICKENS'S DICTIQNARY OF THE THAMES. sa 


oa a ao PENO YARI: OF PARIS. - 


DICKENS'S CONTINENTAL ABQ RAILWAY “GUIDE ` 


. Is*Published on the First of oer Mopth. The Nunha for March i is: now Reine supplied. Prise Dne Shilling, © 
o 
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SAMPLES | 


THESE 
TEAS 


CONTRAST 
WITH ANY 





Prices: 








Are of the HIGHEST QUALITY, = °° ^ 
Are supplied at the WHOLESALE- PRICE. 


Are forwarded CARRIAGE-PAID TO ALL 
PARTS. : ne 
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1/8 to Ə/- per Ib. e eer 





‘ELLIS DAVIES’& Co, 1 
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Lightness, Compactness, &c. Every 


Rambles. Circular and Price List sent for 1 Stamp - 

Messrs. C, CHURCHILL & CO. are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
Sawing Machines, ove: 800 Fret Designs, 12 variettes of prepared. Fret Woods, 
Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 
; “HOUSEHOLD ELEGANCIES.” 
~ A New Book for Ladies, Hundreds of Illustrations, with Hints ho% to Orna- 
À ment their Houses cheaply and tastefully, 
AMATEUR CATALOGUE, 160 pp. (Photolitho). with 700 Hlustrations, 

sent on receipt of 6d, 


4, LORD ST, LIVERPOOL, 
‘CHAS. ‚CHURCHILL & CO.,° 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C’ 


AMATEUR PHOTOGRAPHY. 
WALKER’S AMERICAN CAMERAS surpass all others in-Completeness, 


— 
oe *@.. 





Tourist should have one on his Summer 


300 pp. 8vo, Post free, 6s. 6d. 





THE. 


Now Publishing, in Crown Buo, price 3s. 6d. each. 


ENGLISH CITIZEN? 


A SERIES OF SHORT BOOKS ON 


HIS RIGHTS AND RESPONSIBILITIES. ‘ 


e 


Edited by HENRY CRAIK, M.A. 


This series is intended to meet the demand for accessible information on the ordinary conditions and the current terms of our political life. 
‘The series will deal with the details of the machinery whereby our Constitution works and the broad lines upon which it has been constructed, 
The books are not intended to interpret disputed points in Acts of Parliament, nor to refer m detail to clauses or sections of those Acts; but to select 


° A : : 7 Z > 
and sum up the salient features of any branch of legislation, so as to place the ordinary citizen in possession of the main points of the law. 


The following are the Titles of the Volumes :— 


1. CENTRAL GOVERNMENT. H. D. TRAILL, D.C.L., 
late Fellow of St. John’s College, Oxford. (Ready. 

“ Mr, Trail gives a chapter to executive government under the constitu- 
tional system. another to the cabinet, and then one apiece to the great 
offices of State. , . . This scheme Mr. Traill has carried out with a great 
deal of knowledge and in an excellent manner. . , . A cfearpstraightforward 
style enables him to put his knowledge in a way at once concise and lucid.’ 
~-Saturday Review . 

2. THE ELECTORATE AND THE LEGISLATURE. 
SPENCER WALPOLE, Author of “The History aan doe ee 
15.” Ready. 

“Mr. Walpole traces the growth of the power of®Parliament through all 
those stages with which we dte now familiar, and he does so very clearly 
and suceinctly.""— St. Yames's Gazette. 


3. LOCAL, GOVERNMENT, M. D. CHALMERS. 
a} [Nearly ready. 
4. JUSTICE AND POLICE. F. Pottocy, late Fellow 
~ of Trinity College, Cambridge, &c. 
5. TRE NATIONAL BUDGET: THE NATIONAL 
DEST, TAXES, AND RATES. A. J. WILSON [Ready 
*"We have, ere now, had occasion t8 warmly commend the English Citizen 
ergs Not one of these works has better deserved th® highest encomiums 
than Mr, Wilson’s book .. . It isecalqulated to do mych in@the way of 
@alightenment.”"— The Witizey $ 


6. THE STATE AND EDUCATION. HĘNRY Crarx,, 
A. e e 

7, THE POOR LAW. Rev. B. W. FOWLE, M.A. 
e 





° R 
8. THE STATE IN ITS RELATION TO TRADE. 
T H. FARRER. e [Ready 


“ The subject is one on which Mr. Farrer, from his official patios eaks 
with a fulness of knowledge such as fev possess, and this knowle: ge be 
has the faculty of conveying to others in a vigdfous @nd attractive way ” 
The Economist. 3 


9. THE STATE IN RELATION TO LABOUR. 
STANLEY JEVONS, LL D., M A., F.R S. [R 


e 
W. 
eady 


‘This little book is full of useful information, well and thoughtfully 
digested @¥he facts are convemently grouped, either to illustrate principles 
which the author desigs to inculcate, or in accordance with the partinta 
branch of law to which they relate ”—Law Times. has 


10. THE STATE AND*THE LAND. F. POLLQÇK 
late Fellow of Trinity C8llege, Cambridge. Un the press 

11. THE STATE AND THE QHURCH.« Han. ARTHUR 

“Tins is an excellent work-—judicious, candid, and impartial 

Brittsh Dariy Mail, . e. 

12. FOREIGN RELATIONS. Srefcer WALPOLE, 
Author of “The History of England from x815.”” Ready. 

heart "'®.-Glasgow News i 

13 (1) INDIA. J.S. COTTON, late Fellow ọf Queen’s 


ELLIOTT, M.P. iran: 
North « 
+ 
t: L 
“CA work which everW student of public affairs should almost know by 
College, Oxferd. $ [In the press. 


a * [Ready, © e 
ts e, isei ittl@summary. .. Itg 2 NIS AND DEPENDENCIES. E. 
Pe it ia The Pana ae iw worthy of S . {2}, COLON, of University,College, Oxford. Lin the press 
` "MACMILLAN AND CO, “LONDON. 2 . 
So a EA, SEES E EN =e 
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e Printed by R. Cray, Sons, anp TAYLOR, at 7 and 8, Bread Street Hill, Queen Victgria Street, in thCity of London, and published by 


MACMILLAN ann Co. at the Office, 29 and 30, Bedford 
‘ . s 
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KcKENDRICK, M.D, FRSE, Prof of Inst. 
of Med Univ. of Glasgow, Fullerian Prof. , RI —Ten Lec- 
tures on PHYSIOLOGICAL Discovery: a RETROSPECT, HISTORICAL, Bro- 

bd fap AND CRITICAL: on Tuesdays, April 3, 10, 17, 24; Monday, 

pal 30; Tuesdays, May 8, 15, 22, 29, and June 5. One Guinea 
r WALMSTEIN, on M.A, Cantab.—Four Lectures on the ART oF 
er HAIDIAS ; on Thursdays@April 5, 12, 19, 26. Haly-a-Guinea. 
ARCHIBALD GEIKIE, Esg., LL D., F R.S , Director-General of the 
Geological Survey of the United Kingdom -—Sia Lectures on GEOGRAPHICAL 
EvornTIoss on Saturdays, April >. x4, 21, 28, and May 5, 12. One 
THOR 
Subscription (to Non-Members) to all the Courses during the Season, Two 
Guineas, Tickets issued daily at the Institution, or sent by post on receipt 
of Cheque or Post-Office Order 
Members may purchase NOT LESS THAN THREE SINGLE LECTURE 
Tickers, available for any Lecture, for Half-a-Guinea 
Featpay Eventnc Mgeting April 6, at 8 pm Mr. ARCHIBALD 
GEIKIE on The Caitons of the Far West, at 9 p m. $ x 


EQUATORIAL TELESCOPE.—Mr. Com- 


of Physiolog 
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%7 ¢ A, WEEKLY ILLUSTRATED JOURNAL ‘OF SCIENCE 
. 7 $ i - a _ To the sohd ground as a : 
e ` £ .’ ' Of Nature trusts the mind which builds for aye.” —WoORDSWORTH ` 
baad e . a ER 
No, 700, oL’ 2] THURSDAY, MARCH 29, 1883 [PRICE SIXPENCE’ . 
— s = mmt = 
“ Regist@ed@as a Newspaper at the General Post Office ` ee [All Rights are Reserved. 
‘ROYAL PE a OF GREAT |THE RAIN-BAND SPECTROSCOPE. 
> ALBEMARLE STREET, PICCADILLY, W. Fs See ee = 
1 STREET PICCADI I 1 PARCARI ca a 
LECTUREeARRANGEMENTS FOR NEXT WEEK ae VE: c= E 
= toa - Lecture Hour 3 o’clock p.m. Y 
Professor JOHN G 4 ý 





7 PCOLLNGS. 


At the suggestion of J. RAND Capron, Esq., JOHN BROWNING 
has produced a Rain-Band Spectroscope, with a Fixed Slit, at 
the lowest price at which it is possible to make an efficient 
Instrument, i 

The dispersive power is exactly the same as the higher priced 
Spectroscope, and the Fixed Slit makes it easier to use. The 
results obtained by observers last year have proved the great 
value of the Rain-Band Spectroscope for predicting the coming 
of rain, and the adoptior of the Instrument by Agriculturists 
might be a matter of national importance. 

The price of the new Rain-Band Spectroscope is £1 12s. §d, 
Leather Case 1s. extra, sent post free. 

The * Plea for the Rain-Band,” by F, Rand Capron, Esg., 
ER.A.S., which first popularised. the use of the Rain-Band 
Spectroscope, will be sent post free for Four Stamps. — . 

SOHN BROWNING, 
Optical and Physical Instrument Maker to HM. Government, 
63, STRAND, LONDON, W.C, 










PLATE 


, CUTLERY 


SPECIAL 
DETALED LIST 
Sa FREE. 
e bd x e 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 





, LONDON. 
MANUFACTORY —The Royal Plate and Cutery Wêrks, SHEFFIELD. 
° 
© ee . e 
š 7 t ° * 3 


. All Sizes in Stock? a . 
| SPECIAL RAIN GAUGES of LARGE caraciz¥ ~k 


NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 


RAIN GAUGES, -<° S 










. GLAISHBR’S RAIN GAUGS, 8-inch. 


THE METEOROLOGICAL OFFICE RAIN L37 
GAUGE, 8-inch, “2° L | 87 

SYMONS’ IMPROVED SNOWDON RAIN’ |- 
e GAUGES. 5-inch, eR ge a 

With Graduatgd Measuring Glæses divided to. |f 
reyth of an inch. e i 
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for Topical Countries; he Ti 
ner 


` > ee 

; NEGRETTI ZAMBRAʻ +- 

SCIENTIFIC INSTRUMENT MAKERS 19 e 
> Her Mayesr@rug Queen, *  ' @ 

* HQLBORN VIADUCT, `. .... 
45,,CORMNHILL, & 198. REGENT STREET, bONDON, 
e PHOTOGRAPHER®-CRYSTAL PALACE. SYDENHAM. 

' o THustrated Price Lists posted gree. a 
. bd . .’ o 
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b anes OO L1 e eM ~ . 
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-e 4-7 MICROSCOPES. LIVING SPECIMENS GOR THE Mit ROSCOPE. 

$ . e e e e 
Unequalled by any other Maker at the same Price, Inteuding Purchasers THOMAS BOLTON, MICRDSCOPISTS’ and NATURALISTS’ 

should,apply to the Manufacturer, - . ® 
. Ww E 2 STUDIO, 57, NEWHALL STREET, BIRMINGHAM, 
bd EDMUND HEELER, - © e e` bj ` 
$ < +s T. B. has last week sent to his subscribers the Rotifer, Syncheta. 
‘ 48N, ‘Tpllington Road, Holloway, N., London. mordax, with drawing and descriptions He has also sent out Stentor niger, 
Philodina, s roseola olvox globator, Hødra viridis, Nitella, Trout Fry, 
' A og’s Tadpoles, &e e 
CITY AND GUILDS OF LONDON ¢ eekly Announcements will be made in this place of Organisms T. B. 
INST?PTUTE for the ADVANCEMENT of | is supplying. ‘ Be gene Za 
‘ - 
. - TECHNICAL EDUCATION. Specimen Tube, One Shilling, post-free.e .- 
TECHNOLOGICAL MINATI ; ? 
TARE . Q Ie EXA ATIONS, 1883 Twenty-six Tubes in course of Six*Monghs for Subscription of £1 xs.5 
Examinations jn Technology will take place at the different Provincial or Twelve lubas gpr tos. 6da e 
Centres throughout thè Kingdom on Wednesday Evening, May 30, 1883, e 
at 7 o'clock. Portfolio of Drawings, Nine Parts, xs. gach. oe 
B eeretatics as intooned that tha et date ie sending in pete of f 
andidates who wish to be examined in May next ATURDAY, ril 28 
after whieh gate no application can possibly be received F DANEI OWENS COLLEGE, “AN CHESTE É, 
ndividual ndidates who are unable to arr to be examined at a eee í r 
Provincial Science Centre can, on application to the Director and Secre 7 Ye Gcholarship of the N been 50, a ae q tedpbie for three 
be exam ined in London at the Finsbury Technical College, Tabernacle “highest at the June Matriculati8a Examination of the Unitegsty gf Londo, 
The Examinations will be held in 42 subjects ° provided he pass in the Honours Division. y 
A Programme containing Syllabus of each subject and last year's Candidates, whose age must not be over Twenty on the day of the publi- 
Examination Questions can be obtained from ihe Central Office of the | cation of the Honours List®f that Examinatf@n@are regyired to send in their 
Institute, Gresham College, London, E.C ee) memes Al peg ir pala ie’ Age and Feanimonial as fo Character, to the 
; ; pe z rincipal of the College, before the xst June. . 
f PHILIP MAGNUS, Director and Secretary ad HOLME NICHOLSON, Registrar. 
CITY AND GUILDS OF LONDON METALLURGICAL DEPARTMENT, 
INSTITUTE. KING’S COLLEGE, LONDON, ° 
TECHNICAL DAY SCHOOL, Under the direction of Prof. A. K HUNTINGTON. | - 
7 In the Laboratory Metals and Alloys are examined mechanically with th 
The Summer Term commence gror New Students on THURSDAY, aid of powerful Testing Machinery, as well as chemically; Extraction and 
S Manufacturing Processes investigated, and Assaying ahd Analyses made. ~ 
TECHNICAL DAY SCHOOL comprising Departments of—~ A few Free Entries to the Division of Studies (day or evening) are 
Mechanical Engineering. obtainable through the City and Guilds Institute. 
Pectin Engineering 
a aday. ST. PAUL’S SCHOOL. 
Applied Art, An Examination for filling up about Six Vacaucies on the Foundation wi? 
„ The Students attend daily and receive Lecture and Laboratory Instruc- |' be held on April\zo and two followmg days. For informationgapply to the - 
tion in Applied Mathematics, Mechanics, Physics, and Chemistry, Lessons | Cuerr to the Governors, Mercers’ Hall, E.C., og to the SCHOOL SECRE- 
in Drawing and Modelling, in French and German, and m Workshop Prac- | TARY, 40, St. Paul's Churchyard, E.C. Pea! 
TSERCHNICAL EVENING SCHOOL Conies of T; for A 
~—Courses of Instruction for 3 
prentices, Workmen, Foremen, &c., in Mechamcal Engineering, Electrical WATT S DICTIONARY of CHEMISTRY 
Engineering and Technical Chemistry, Carpentry and Joinery, Metal Plate New. Nine Vols. 8vo, Cloth (Longmans, 1881), £8 os. od g-Address 
Work, plumbers Work, Bricklaying, Cabinet-making, and other branches | © Cuuaist, NATURE Office, 29, Bedford Street, W.C. 
of Applied Art. 
Laboratories, Workshops, and Art Studios open from 6 till 9.30 every Important. Histozical Work! Offered Cheap. 
' evening except Saturdays 
Apprentices admitted to all Evening Courses at half the ordinary Fees, IHNE’S (WILHEIM) HISTORY of ROME. 
á For Programme, and further particulars, apply at the Offices of the Insti- Complete English Edition, with Notes, &c., &ci, by Rev. Sir G. W, 
at Peon pti Gollege, T Q or at the Finsbury Technical College, COX, Bart., 5 Large Vols. 8vo, Cloth, New (Longmans, 1883), for 
AE SCIEN 7 PHILIP MAGNUS, Director 38s Get (carriage paid). (Sells at £3 175) ; : 
e = z i at WM. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 
ROYAL INDIAN ENGINEERING COL. Catalogue af Cheap Books Gratis to Book Buyers. 
bd LEGE, COOPER’S H ILL, STAI NES: Important Work offered New at less than the usual Second-Hand Price. 

5 ‘The Secretary of State for India is still open to receive, through the Pre- WATTS'S DICTIONA RY of GHE MISTRY. o 
sident of the College, applications for che Appointment of Professor of Latest Complete Edition, including all the Supplements; 9 Large Vols, 
Mathematical and erimental Physics at the Royal Civil Engineering 8vo cloth, New (Longmans, 188x), for £® 8s, carriage paid (sells at 
Colteg® at Cooper’s Hal, 415 2%.) EARLY APPLICATION NECESSARY to secure abote at this price, 

- The Salacy is to be £450, with Bachelor Quarters (peluding Coals and Apply direct to Wm. F. Cray, Bodkselleg, a, Teviot Place, PMinburgh. e 
Candles) in the College. 3 ae e.. I ge 
Religious Tencts ot Observando noe to any requirement in respect of | ELECTRICAL AND SCIENTIFIC APPA- | 
A statement of the duties may be obtained from the Secretary at the Col- RATUS.—New Edition of our complete and comprehensive Descriptive’ 
lege, to whom applications, aggompanied by TestimoniMis, may be made Catalogue of Electric Apphances, Instruments, end Materials, full 
before the 31st March, 1883 gn PP: : Tsai $ y 
A è JULANIP DANVERS, Secretary, TiyStrated. 72 pages, post free, Four Stamps. Special Terms to 
Cooper's Hill, roth February, 1883. Public Works Department. Science Teachers and Schools.—H. and E. J. DALE, Manufgqturing 
' Electricians, 26, Ludgate Eill, and 4, Little Britain, Lomdon, E.C, © 
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UN[VERSITY SCOLLEGE, LONDON. 


R T. PLYMPTO 


given, b 
11s. 6d 


Ph.D., commencing APRIL %3, at 3 p.m. 
eive y Ph.D. By at 3 p 


TALFOURD ELY,"M.A., Secretary. 


Te NEW ATHENAZZUMeCLUB. 
z be o (Founded My, 1878) @. © 


® 
For Gradaates of @niversities and Fellows of Scientific Societies. 

e The‘additignal CMb mises, No. 3, Pall Mall Egst, are now open’ and 
ready for the use of Members. Wew Members can now be admitted. 
pegs Fee (at present): Three Guiggas; Annual Subscription: Town 
Members, Four Guineas; Country @Menbers, Two Guineas. Apply to 
the Szcrerany, New Atheneum Cisb, 26, Suffolk Stramt, Pall Yall, S.W. 
° March, 1883. ne ' ° 
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A Course of about Twenty eLectures, on Quantitagive Analytis will bo 

















GEOLOGY AND MINERALOGY, 


Specimens, Collections, Cabinets, dlamnftrs, Sachel®, and every neces- 
gary for the Study, Preservation, and Display of Specimens in Musgums, &c, 


STUDENTS QOLLECTIQNS SPECIAL, 
e 


New Lists of Collections, Catinet®, Books, Sections of Rocks and Minerals 
for, Microscope fredon application of _ 


fAMES R. GREGORY, 
s Extensive Geological Stores, © e 


8 B8, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
.. 
° è . s 
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4 % - e a 2 : . 
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e .MICRO-PETROLOGY. 


Diabase, Drorite, Dolerite, Elvans, Gab 
Lava, Lipari, 


Tachylit® Trac’ 


.° + ° THOMAS D. RUSSELL, 
48. ESSEX STREET, STRAND, W.C 


® A large serif af Rock Sections, arate ing Anamesite, Aplite, Basalt, 

©, Grass, Granite, Granulte, 

Napoleenite, Nephelenite, Obsudian, Perthite, Piknite, 

Pitchstone, Porphyry, Phonolite, Quartzite, Rhyohkte, Schorlite, Syenite, 

te, &e.grts 6d. agd as. each Section? of Sedimentary 

Boclier showing Foram era, Sponge Structure, Corals, Shells, Xaathıdiæ, 
C, 







Fa + a on cae ee 
LA SEMAINE FRANCAISE: a Weekly, @. 
Newspaper and Review~in the French Language, Politics, literature e 
Science, Art, Varieties, Notzs.® Price 3d., through Booksellers, and at ry 
the Railway Bookstalls. tice, 37. Southampton Street, Strand, We: 
LA SEMAINE FRANCAISE: Joutnal Français pour e 
V’Angleterre ; Politique, Littératufe, Sciences, Arts, Variétés, No@velles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco la poste—un an, z5s 2d; six mois, 7s. 7d. Prix 3d. 
chez tous les libraries et aux gares des chemins defer, gOn s’abonne ¢ 
aux bureaux, 37, Southampton Street, Strand, Londres, W C. 


LA SEMAINE FRANCAISE.—“‘La Semaine, Fran- 
















MINERALOGY AND LITHOLOGY. 


TENS! Vie SERIES OF FOREIGN ROCKS. 
. e List on Applies tion. 
- 5 Hammets, Chisels, and Hammer Straps. 
* PRIVATE- LESSONS AND “EVENING CLASSES, 
° x eBowprpe Cases and Apparatus. 
` Catalogues free, 


"| SAMUEL HENSON, 


. $ 2774 STRAND, LONDON, 
ee Opposite Nnrfolk Street. 


e 
, Mr. BENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
ATPENTION OF TWACHER® AND SCIENTISTS TO HIS EX- 





= “TO, ASTRONOMERS. 









Glass Reflecting Telescopes,” b 
Ealing Reffgctor, &c.), and ** 
as to their efficiency, &c-, &e ‘ost free Nine Stamps 


G. CALVER, F.R.AS., 


HILL HOUSE, 

. WIDFORD, 
CHELMSFORD 

a N.B.—Second-hand Reflectors and Refratiors frequently for Sale. 


ISH AGRICULTURIST 













NORTH® BRI 
» is ae only Agricultural ournal in Scotland, and circulates extensively 
$ an nest Lan ed Proprietors, Factors, Farmers, Farm bailiffs, aag others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. a 
The AGPICULTURIST has also a very considerable circulation on the 
Continent o! rani Are2rioa, Australa, and the Colonies. 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication 
The Veterinary Department is edited by one of the leading Veterinarians 
tn the country, and ıs invaluable to the breeder and feeder as a guide to the 
g of animals, and their treatment when labouring under disease, 
Full Reports are given of the Meetings of the Royal Agricultural Socie! 
of England, the Royal Agricultural Society of Ireland, the Highland an 
Agricultural Society of Scotland, the Scottish Chamber of iculture, 


and all the principal Agricultw al Associations throughout Great Britain and 
Ireland. 


For Advertisers addressing themselves to Farmers a better medium does 
ect exist. > 


Price 3d. By post ae Annual Subscription, payable in advance, 143. 


Offices—377, High Street, Eqjnburgh; and 145, Queen Victoria Street 
London, E.C. e e. 


Post-Office @rders payable to CharlesgAnderson, Jun., Edinburgh 
æ °* FRrastisiep 1842. 


. "JOH. AMBR. BARTH, éditeur, 
YEIPZIG, Johannesgasse 34 


PERIODICA. *e 


Annglew der Physik und Chemie. Herausgegeben von 
GILBERT (vor1799 bis 1824), von Poggenporrr (von 1825 bis@876), von 
G Wrapgmann (seit 1877). Jabrhch 3 Bddoder r2 Hefte. 8°. M3r. 

Beiblattar zu den Annaien der Physik und Chemie. Herausge- 
geben seit 1877 von G u. E Winpemann. Jahrlich 12 Hefte 8°. 3216 


Journal fiir prakfiscHe Chêmie gvon 1828 bis 1834 unter dem 
















geben von Erdmann, Schweigger-Seidel, Mgrchand, Werther; (bis 
1869). Neue Folge (seit 1870) erafisegegeBen von H. Korse und E. v. 


« MEYER. Jahrlıch 2 Bänd in 22 Heftgn. M 22. 
Vollständige Verlagsverzeichnisse werd@®n jederzeit, auf paee franco 
zugesandt. 6 








The MORPHOLOGY of the SKULL. By 
W. K. PARKER, PER Hunteran Professor, Royal College of 


Intending Purchasers %€ ‘Telescopes should send for “ Hints on Silvered 
y G. CALVER (maker of the 37-inch 
ppendia,” containing important Testimomals 





Titel: % Journal für technische und oconomische Chemie”’) herausge- |e 


Surgeona and G. TIBE Y, B.Sc., Lecturergon Botany‘in Guy’s 
Hospital Medical School. Illustrated. Crown 8v0. 1% 6d. 
MACMILLAN & CO. London. 
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çaise’ has been brought out in London for the benefit of th&@@" English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly ments success.’""—Graphic, . 

LA SEMAINE FRANCAISE,—“ The numbers before 
us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very wel) 


done. ”—Queen. 
TERMS OF SUBSCRIPTION :— s d 
Three Months... æ w one toe E 10 
Six y ave ose ‘on hoa toe ow 7 7 
Cwelve ,, ier PN ies aus: w ~~ 15 3 


P.O.O. payable to @ Sranswizy, at King Street, Covent Garden, W.C 
Publishing Office, 37, S» thampton Street, Strand, W.C. 





P On the rst 8{ every Month, price Sixpence 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
Freperick Bonn, F.Z S. | Joun A. Power, M D. 


Epwarn A, Fircu, F LS. J. Jenner Warr, F.L.S. 
F. Bucnanan Wurtz, M D. 


Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there aie Monthly 
Lists of Duplicates and Desiderata 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRaPHED and CHROMO-LITHO- 
GRAPHED PLATES. 


SIMPKIN, MARSHALI. & CO , Stationers’ Hall Court 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J E. Hartine, F.L S., F.Z S., Member of the 
British Ormthologists’ Union ; contains 


Original Articles by well knows naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new Sr 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and bd 
other matters of general interest to thore who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translations from foreign zoo'ogical . 
journals of important and interesting articles in various branches of zoology. 
‘There are occasional woodcuts. 


JOHN VAN VOORST, x, Paternoster Row 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. e 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C, G. Barterr, J. W. Dovcias, R. McLacnian, F.R.S., 
E. C. Ryg, F.Z.S , E. Saunpers, F.L.S, aad K. T. Srainron, F.R.S 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connegted with Entomology, and especially on the Insects of 
the Brinsh Isles. e 

Subscription—Six Shilingy per Volume, post free. The volumes com- 
mence with the June number ft each year . 

Vols. I to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s each, the succeeding 
vols. may be had separately or together, gt 7s eath . 


ry Longon: JOHN VAN VOORST, x, ®atemnoster Row. * 


N.B.—Commynicatiofs, &c., should be sent%o the Editors at the above 
address, . 
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On the ist of every Month. Š - 
JOURNAL OF BOTANY, 
* BRITISH AND AoREIGN, ° . 
Edited by JAMES Brirreny F.L S., Bntish, Museume 
s 
_ ContznTs,—Original® Articles by leading Botanists. — Exte, and ° 
Notices of Books and Memoirs —Articles in Journals ~Botanical New s.e 
Proceedings of Societies, e ` 
Price 1s. 3d. Subscription for One Sear, payable in advance, ms., 
London: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C. 
e 
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BENTHAM and HOOKER. Genera Plan- 


tarum ad exemplaria imprimis in Herbanis Kewensibus cabs definita; 
auctoribus G Bentham et J D Hooker. Tom, IIF. Pars II (Moro- 
cotyledones and Index), completing the work. The price of Vol. JII. 
complete, cloth, is 56s, . of the complete work, 46 12s 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


° TRANSIT TABLES FOR 1883, giving the 


Greenwich Mean Time of Transit of the Sun, and of about Twenty 
Stars, for every day in the year, with oiher astronomical information 
e for popular use. By LATIMER CLARK, Memb Inst. C.E. Crown 
8vo, cloth, price 2s. 6g. post free 
By the aid of these tables, accurate time may be obtained in any part 
e of the world. 


TREATISE ON THE TRANSIT INSTRUMENT, as applied to the 
determination of time, for the use of Country Gentlemen. By LATI- 
MER CLARK, Memb. Inst. C E. Demy 8vo, elcth, 5s. post free. 


AN @MPROVED TRANSIT INSTRUMENT of the highest quality 
« Price £8. 


ALFRED J FROST, 6, Westminster Chamber® London, s w. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protectian of Brewers’ Interests, 
Licensing, Lega¥, and Parliamentary Matters. 


aô a 7 x 
E. . > 
é E s . ° 
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al e AR AT GOLD., MÈ. STREETER, “PRECIOUS STONES & GEMS.” 
By ERWIN W. STREETER, F.2G.S.4 
i e |GEM MERCHANT AND GOLDSMITH, Tarp EDITOR Eria ioe 
* BRACELETS. “THE GREAT na 
B RO 0 CHES. Tue INTRODUCER OF 18-CARAT GOLD JEWELLERY, DI AMONDS OF THE , WORLD. 
: By EDWIN W. STREETER, F.R.G.S. 
. “NECKLACES. f BOND STREET, W. SECOND EDITION., Prige 7s. 6d. 
+ * . 
LOCKETS. LONDON, CEYLON, JAPAN.| BELL & SON, York Street, Coyent Carden. 
z ei z 
JUST PUBLISHED, Complete in One Handsome Volume, 358, . ` 
e 
EUROPEAN BUTTERFLIES AND Morus. 
By W. F. KIRBY, Assistant in the Zoological Department, British Museum, and Secretaty to* ‘the 
Entomological So@ety, London. With 6] Lifelike Coloured Plates. =% % i 
z “ Hitherto no work available for the English public upon the f distinctions of print.e Whether as agguéde to scientific study, or 
natural history of butterflies and moths hag taken a wider scope | an ornament to the library or diawing-room féble, the volume i is 
than the study of British species, -Entomologrts and tourists | worthy of all the recommegdation we, can Bestow upon 1t, ”=— 
will n consequence welcome the publication of the comprehen- | Zhe Saturday Review, è . o 
sive and handsomely illustrated guide to the Macrolepidoptera of 
Europe compiled by Mr. Kirby upon the basis of Berge’s ‘¢ This is a superb volume on the Lepidoptera of Birope: Has 
Schmetterlngsbuck, the best and most widely used German | A magnificent and most comprebentive work, spleRdidly itus- 
manual of this engaging branch of natural history. . The | trated, each cf the sixty-three coloured plates including from two 
value of the book is appreciably enhanced, both for the method- | to thirty specimens, with their favourite plants, their calprpillars, 
ical study of the entomologist and for reference by the casual | and pupæ. Mr. Kirby’s description of the habits, habi'at, and 
inquirer, by the two indexes appended to it, the one giving the other paiticulars of the various species is admirably thorough 
English names of butterflies and moths mentioned in its pages, | and clear... . This valuable book should be in the possession 
the other an exhaustive alphabetical catalogue of the genera and of every one interested in entomology who is likely to go abroad 
species, the classification being made clear to the eye by suitable | either fcr travel or residence.” — The Standard, 
CASSELL, PETTER, GALPIN, & CO., LUDGATE HILL, LONDON ; AND ALL BOOKSELLERS. j 
Impl. 8vo, cloth, price 32s. 
a LELECTRICITE: 








e Review OF THE MALT AyD Hor Trangs; AN Wine AND Srrrir TRADE 
~ Record. 
s The Orgag of the Country Brewers. 


te “Th "Brewers? Guardjan ” is pubbshed on the evenings of every alternate 
Tuesda’, and is the only jounal officially connected with brewipg interes 
ts Subscription, 16s 6d per aynum, post free, datinggrom an Re orter-da e 
VF copies rs, each, Registered for transmission abroad 


Offices—5, Bond Court, Walbrook, Londons E.C. 


. ` THE* HANSA,” 


e Published since af in Hamb ig the only pdepengient professional 

paper in Germ dedisated excMisively to MarRime Objects Essays, 

Critiques, jews, rts, Advertisepents Strict eye Kept upon the deve- 

opment of ae À ‘airs in every respect. Evesy second Sunday one 

Numbersn to at Tas. frequent plements and @awings. subscri ton 

agany time ; preceding numbers of “the ne year “‘uratshed subsequently. Price 

125. @r twelve months. Advertise: 4d. a line wid@ly spread hy this 

paper; : @onsiderable abatement foros '3, 6, 12 months gnsertion Business 

° Office: Aug. Meyer and Dieckmann, Hamburg, Alte wall, 28, @Edited by® 
W. v PREEDEN, DMLR , Hamburg, Alexander Street. ‘ 


as 








Chaque Samedi, 16 pages, grand in 8vo, 2 colénnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l’électricité, * 


Rédacteur en chef: W. de FONVIELLE. 
5 E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 


Agency for England and Colgnies— ° 
LE FEVRE AND CO., ENGINEERS,’ * 
36, Buper Row, CANNON STREET, LENDON, i 
Specimen Cop} sent post free. e . 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on * 
Chemistry in St, Mary’s Hospital Medical School. With Tilustrationr. 


e’ MACMILLAN & CO., LONDÔN. - 


MINERALS AND .PRECJOUS STONES.” 


Mr, BRYCE-WRIGHT begs to call attention to"hjg exten- 
sive and valuable collection of 


MINERALS AND ‘PRECIOUS STONES, 


from which si a specimens «an, at at times be selected at 
moderate price 

Boxes sent non to% any part of the world. -9 
Gems and Plecious Stones can be purchased either mounted 
or unmounted, = « 


BRYCE-WRIGHT, 
i Mineralogig! afd Expert in Gems and Precious Stones, 
204, REGENT STREET, LONDON, W. 
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" SUBSCRIPTIONS TO “NATURE.” 
a ‘ ° 


® e ‘. ~? Ss de, 
‘Yearly a 2 ee we ee y 28 0 
dalfi year, 2. 6 oe ee ew WK 
® Quarterly; = > > > 2 ee ee 7 6 


*To the United States, the Continent, and all places 
withirt the ePostal Union :— 
e 


& od 

Yearly 10. 1 ee Me we ee 90 «6 
If-yearly., e. 4 4% 3 6 
Quarterly . . et e o 


CHARGES for MDVERTISEMENTS. 


e Three Limes in Column 2s, 6d. od. per Line after. 





e e Es d 
Oife-Eighth Pagë, or Quarter Golumn . .. 038 6 
*Quartes Page or Half a Column. . . .. . IIJ O 
eo Half a'Pagg, or a Column. . w» - + + + 3 § 9 
. Whg Pæ . e. 2 we ee te te GB HO 


‘ 


Post Office Orders yable to MAQGMILLAN & CO, 
° 
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OFEICE: 29, BEDFORD STREET, STRAND, W.C, 
e DIARY OF SOCIETIES 
- 





° “LONDON 


ë FRIDAY, MARCH 30. 
CuemicaL Socimry, at 8 —Anniversary Meeting. 


SATURDAY, MARCH 3r. 

Essex Fiero Chus, at 7.—On Evidences of Glacial Action on the Thames 
and in South Essex: F. C. J Spurrell, F.G S —Notes on a Post-Tertiary 
Deposit ın the Cann Valley, Essex: R. Miller Christy; with Remarks 
on Similar Deposits in Essex, by W H Dalton, F G S.-—-Notes on Pumu- 
lace: Prof G, S. Boulger, FLS » 


i MONDAY, APRIL 2. 
ROYAL INSTITUTION, at 5 —General Monthly Meeting 
Vicrorta Instrruve, gt 8.—The Arguments m 1egard to the Descent of 
Yan: Archdeacon Bardsley. E 
SOCIETY OF LREMICAL ĪNDUSTRY, at 8 —-On the Strassfurt Salts and their 
Mode of Treatment C. Napier Hake. 
ARISTOTELIAN SOCIETY, at 7.30.—Kant’s Critic of Pure Reason: E B. Bax 


e TUESDAY, APRIL 3. 

Zoorocicat SOCIETY. at 8.30.—On the Arrangement of the Orders and 
Families of Mammals’ Prof Flower, F R.5.—Un the Limnaima and 
Euplecina, two Groups cf Diurnal Lepidoptera belong.ng to the Sub- 
family Eupleine, with Deseriptions of New Genera and Species: 
F Moore . 

ROYAL INSTITUTION, at 3.—Physiological Discovery: Prof McKendrick. 


WEDNESDAY, APRIL 4. 
ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY, APRIL 5 

Royat SOCIETY, at 4.30. , 

CuemicaL Sociery, at 8—On the Estimation of Hydrogen Sulphide and 
C#bonic Anhydn¢e in Coal Gas: Lewis Wright. 

Linwzean_Societyat 8.—On the India Rubber (Landolphia Owariensis) 

~ of the Gold Coast: Alf Moloney—New Species of Infusorian allied to 
Gerda: F. W, Philhps On the Genus Hemicarex and its Allies: C B. 
Clarke. © ° 

m Re x ` x 
Roya Qnstirution, at 3—Artef Pheidias: Dr. Waldstein. 


. DIAMONDS IN MATRIX. 


R.C NOCKOLD, Diamond and Oriental Stone Custer and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours, 


® Precious Stones valued and bought. 








NEWALL & Cds 


PATENT . 6 


COPPER LIGHTNING CONDUCTOR, 


- with unvarying success; 1s the most Trustworthy, most 
the Cheapest Conductor ever offered to the Public. 
It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. s 


R. S. NEWALL & CO., 
z30, STRAND, W.C.: 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATESHHAD-ON TYNE. 


SECOND EDITION, 
è 'G'RIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Compléte and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


G. TISLEY & Co 
OPTICIANS, a 
BROMPTON ROAD, SW. 


ffective, and also 








172, 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


e 
An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. e 


MANUZACTURED AND SOLD WHOLESALE AND RETAIL BY 
8, C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


+ 
TELEPHONIC ELECTRICITY. All Materials supplied for 
á e Experimental Purposes. 


Price Lists of Electrical and Acoustit A pparatus, with Drawings and 
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MICROSCOPIC REAGENTS AND SUNDR 


(among tke former Stains for BACILLUS WUBERCUL, 


. . Eo E. 


. . e * 
‘BA, MAIDEN “LANE, COVENT GARDEN, LONDON, W.C. 
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apphcatign to ‘ . 


BECHER & ÇO. . . 


e%e 


LES 


e * 
OSTS, and all the latest rfovelties for Mining) will Iè sent Post Free on 


oo 
.. ° pe ‘a 


ld 


e «8 , s 
e 
. e *, 
ee ° © ee . 
e e e 7 ” . . 
8 s . 
» ». © 9 « 


CS Pa 
; a Suro 
. o 
e. * e . 
NATURE P clxxfi, 
s e 
g -i 7 
LIGHTNING CONDUCTORS. : . 
L 
Experience, accumulated singe the time of Benjamin Fraftin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best e 
of all appliances for the protection of every description of building from the 
. destructive effeets of lightning. e 


As applied to all kinds of Bunldings and Shipping in all parts of the world , 
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_ Messrs. MACMILLAN & G0 1g NEW BOOKS. ‘ 


° Preparing fer Immediate Publication. 
. @ MR. RANDOLPH CALDECOTT’S NEWe BOOK. 


SOME OF AISOP’S FABLES, with Modern Instances shown i iù Designs 


* by RAWDCGLPH CALDECOTT. From New ‘Translations by ALFRED CALDECOTT, M.A. * The Engravirfs by fẹ D. 
Coorer. Demy to, 10s. 6d. bd [Mearly ready. 


_THE “COLLECTED WORKS OF RALPH WALDO EMERSON, 


Uniform with the Eversley Edition of Charles Kingsley’s Novels. Globe 8vo, 5s. each. 
“ MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS: ANP REPRESENTA- 











by JOHN MORLEY. [Zn preparation. TIVE MEN. w [Ready May, ° 
5. CONDUCT OF TIFE? ‘AND SOCIETY AND, 
2. ESSAYS. [Ready next week, SOLITUDE, [Rewdy May. § 


6. LETTERS: AND soprat AIMS: &c. . 


3. POEMS. [Ready April. [Zn the PrE., ° 


MR. FRANCIS GALTON’S NEW BOOK. . 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 
MENT. By FRANCIS GALTON, Author of “Hereditary Genms,” “English Men of Scienc®’*&c. edVith Tilystra- 
tions. Dewy 8vo, ë [Nearly ready. 

ee aS ae LJ . 
In the Press, preparing for Immediate Publication, -$ 

DR, C. W. SIEMENS’S NEW BOOK. 


THE CONSERVATION OF SOLAR ENERGY: a Collection | of 


Papers and Discussions, By C. WILLIAM SIEMENS, D.C.L., F.R.S., &c. With Illustrations. Demy 8vo. . 
[Zn the press, 


THE ESSAYS OF ELIA. With Introduction and Notes by'ALFRED «œ 
AINGER. Globe Svo. 5s. [Nearly ready. = 
MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME, 


TACITUS.—THE ANNALS. Edited, with Introductions and Notes by . 


G, O. HOLBROOKE, M.A., Professor of Latin in Trinity College, Hartford, U.S.A. With Maps, 8vo. 16s. 
“The volume contains some good maps and tables, and the notes are plain and ae They are dogmatic ; there is little i 


discussion or weighing of alternatives, but they sesm just what young students want. . In the account of institutions or other 
antiquities this is far more helpful than any other English edition.”— Zhe Academy. £ 
ett aae mmmn - 8 
TWENTIETH ANNUAL PUBLICATION ° 


(Revised after Official Returns) of 


THE STATESMAN’S YEAR. BOOK. A Statistical and Historical 


" „omua of the States of the Civilised World, For the Year 1883. Crown 8vo. Ios. 6d. 
e may, however, fairly congratulate the new Editor on this firstfruit of his labours, and can certify that the volume 
e has isa none of its usefulness, The facts and figures with which it bristles through its 770 pages seem to be brought down 
to the latest attainable date. . . Important alterations have been made, especially in the sections relating to the constitution, 
geligion, and education of several countries.” —Zhe Times. - 


LECTURES ON CATARACT. By Grorce Cower, F.R.C.S., 


s F.R.M.C.S., Senior Surgeon and Lecturer on Surgery and Ophthalmies, Westminster Hospital, &c. Wath Illustratigns. 
Demy 8vo. (Vearly ready, 
FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL „FOSTER, MA., - 


M.D., F.R.S., Fellow of, and Preelecsor ein Physiology in, Trinity College, Cambridge. With? Tilu€trations. Fourth -” 
Edition, Revised. SVO, 21s. 


ON THE PATHOLOGY OF BRONCHITIS, CATARRHAL PNEU- 


MONIA, TUBERCLE, AND ATED LESIONS OF THE HUMAN LUNG. By D. J. HAMILTON, M.B., 


eo 


e F.R.C.S.E., F.R.S.E., Professor o athological Anatomy (Sir EMsmus Wilson Chair), University of Aberdeen. Wish, 
Illustrations. Demy Svo. 8s 6d. 
° MACMILLAN’S 4s. 6d. SERIE6.—NEW VOLUMES. ° ue 
“ A NEW NQVEL BY MISS YONGE. ‘: 


° STRAY PEARLS. Membirs*of Margaret de Ribaument; Viscountess 
“of Bellaise. By CHARLOTTE M. YONGE, Author of “he Heir of Redelyffe,” &c. Two vols, Crown 8vo. 9s. * 
æ ‘*Muiss Yonge’s historical nevel is excellent ; the sentiment very just and noble; the language note tqp sententious ; the con- 
strifttion much better than she thinks; and tle English and French scenes during the Fron@e most dramatically contrasted. 7 
w The Aa: e * fœ . 7 4 . 
i A NEW NOVEL. 


THE STORY OF ` MELICENT” By Fave Mapoc. Crown 8vo. 
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MACMILLAN’S MAGAZINE, No. WA. 


FOR APRIL. g 


. e A . Price 1s. e ° 
5 x 


. A . -© Contents of the Number. Se 
1, THE WIZARD'SeSON. By Mrs. OLIPHANT. Chapters | 6. EZA. By Rev. HucH MACMILLAN, D.D., LL.D. 


XVI XVIIE 7. A CANADIAN STUDY OF “THE PRINCS#6.” By 
2, LIBEL BAW REFORM. By JAMES NEVILLE PORTER. ERNEST MYERS 
3. THE SIEGE OF POTCHEFSTROOM. By Col, R. W. i 


*@, WINSLOE, Royal Scots Fusiliers. 8. A WINTRY SONNET. By CHRISTINA G. ROSSETTI, 


4 A RED°INDIAN REVENGE RAID. A TRUE STORY. 











~ By A. H. PÆTERSON,® * 9. PATENT MEDICINES. By HENRY Wm, HUBBARD, 
5. REGOLLECTIONS of LORD CHANCELLOR WEST- L.R.Coll. of Physicians, London, Vice-President St. 
A BURYe By ONE Wyo Kwew Him. Mary’s Hospital, W. 
Og ae A è MACMILLAN AND CO., LONDON. 
2 ma i i mmmħŮķ 
e š s .? Third Edition, with Numerous Illustrations and Diagrams, Feap. 8vo. 45. 6d, 


|a +e ELEMENTARY LESSONS | 
EEECTRICITY AND’ MAGNETISM. 


- © BY SILVANUS P. THOMPSON, BA, D.Sc. F.RAS., 


Professor of Experimental Physics in University College, Bristol, 


. 

“ An excelent little text-book. . . . The book contains a large aniount of information, clearly stated, assisted by useful figures, 
and furnished with exercises, . . . It is a book which we may commend to the beginner as ar. excellent introduction to the subject.” 
— Westminster Review. 

“t We have at present met with no elementary work-on the science which deals with it in a more genuinely scientific manner. 
« e . The author is thoroughly master of the theory of the science and of its various practical applications . . . the lessons are 
admirably arranged. The work isa good text-book for schools, and is particularly well adapted as an introductory work for those 
who intend to carry on the study into its more advanced stages."—School Board Chronicle. 











è ? MACMILLAN AND CO., LONDON. 
{'WO-GUINEA SILVER KEYLESS ESTAB. 1852. 
. LEVER WATCH ETA 

(OPEN-FACER). GUARANTEED FOR FIVE YEARS PATRONISED BY HER MAJESTY THE QUEEN. 

Jewelled in 6 holes, with crystal glass. Cannot be overwound. First Prize Medals Brussels end Philadelphia International Exhibitions, 
PARKINSON & FRODSHAM, f 1870; f PAA 
4 CHANGE ALLEY, CORNHILL, LONDON. Stluer Medal Crysial Palace Electrical Exhibition. R 
Makers of Capt Nordenskjold's Chronometer, also of Dr, Livingstone’s 
d of Capt. Nares’, 
endo Caps Naia askos Chronomeen a SANDERSON & COMPANY, 
ACCIDENTS !—64, CORNHILL. ELECTRIC ENGINEERS, 


NO MAN IS SAFE FROM ACCIDENTS! MANUFACTURERS OF EVERY DESCRIPTION OF 
e WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land of Water insured against by the RAILWAY PAS- LIGHTNING CONDUCTORS, 
SENGERS” ASSIRANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Acd@dents of all kinds Subscribed, Capital, Sore Inventors or THE SOLID COPPER TAPE LIGHTNING CON- 
£1,000,000. Ptd-ap Capital and Reserve, £250,000. Moderate Premiums. | DUCTOR in Continuous Lengths without Joints, as now being fixe? by us 











Bonus alloWed to Insurers afterFive Wears to Westminster Palace, the Roval Mint, the Royal Courts of Justice, Strand, 
d . £i 8 40,000 the City of Londdh Sehools, oes a aie City Guilds Technical 
) ege, ky 
” HAS BEEN PAID AS COMPENSATION. COPPER ROPE CONDUCTORS from One SHILLING per foot. 
Apply to the Clerks at the Railway Stations, the Local Agents, or e bd 
8, GRAND ROTEL BUILDINGS, CHARING CROS$ ELECTRIC BELLS FNEUMATIC BELLS, SPEAKING 
nt OR AT THE f s TUBES, &c. eè 
e AD e OFFICE—64, CORNHILL, LONDON. z 
Da 704 SETin j, VIAN, Secretary LEADENHALL HOUSE, . 
e ‘ ` e 
5 * ror,» Leadenhall Street, London, E.c. 
N Q T bC E © E. R E M O VA L. T (Late 44, Essex Stroet, Strand, W.C.) Se 
. JAMES HOW,& CO, - : ee 
SCIENTIFIC INSTRUMENT’ MAKERS, Ul *MEDIGINE 


73, FARRINGDON STREET, LQNDON -° 


(LATE or 5, Bring ST, AND a, Foster Lane). 
HOW'S STUDENT'S MICROSCOPE, HOW’S MICROSCOPE LAMP. | Powerful Invigorator of thè Aystem, in caseswf WEARMESS 





` 


Rock Sections and other Oblects for the Microteope, AND DEBILITY, and is unequalled in Female Complaints. 
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ro CHARLES GOPPrOCE,. ae 
. * (LATE PARTNER WITH'R. & J. BECK.) 
; . 100 NEW BOND STREET, LONDON, W. P 
OPTICIAN AND MANUFACTURER ‘OF SCIENTIFIC INSTRUMENTS, 
e INCLUDING 
MICROSCOPES. CLINIÇAL THERMOMETERS. , 
ASTR@WOMICAL AND OTHER TELESCOPES. | OPHTHALMIC INSTRUMENTS. ¿ 
e STANDARD AND OTHER METEQROLOGICAL | OPERA' AND FIELD GLASSES. Sie 
$ INSTRUMENTS. SPECTACLES AND EYE GLASSES. , °° 
SURVEYING, READING GLASSES. ,.,” á a 
NAUTICAL, AND HAND MAGNIFIERS. * ; oe” 
DRAWING INSTRUMENTS, INCLUDING STEREOSCOPES. œ ® ha 
ARTISTS MATERIALS. POCKET AND CHARM COMPASSES, ce 
OCULISTS! PRESCRIPTIONS RECEIVE PERSONAL ATTENTION. a oe 
e ®, s; e 
100 NEW BOND STREET, LONDON; W. 
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Nour Publishing, ın Crown Buo, price 3s. 6a each, 


THE - ENGLISH ÖITIZEN; | 


» 
A SERIES OF SHORT BOOKS ON 

















‘ HIS RIGHTS AND RESPONSIBILITIES. ° 
Edited by HENRY CRAIK, M.A. . i 
This series is intended tə meet the demand fur accessible information on the ordinar conditions and the current terms of our political hfe 
The series will derl with the detatls of the ma-hinery whereby our Constitution wotks and the brovd lines upon which it has been constructed e 
The books are not intended to interpret disputed points in Acts of Parliament, nor to refer in detail to clauses or sections of thse Acts ; but to select 
and sum up the salient features of any branch of legislation, so as to place the ordinary citizen in possession of the gin points of the law. K 
The following are the Titles of the Volumes :— id 
l, CENTRAL GOVERNMENT. H.D.TRAILL, p C. es 8. THE STATE IN ITS RELATION TO TR, ADE. 
late Fellow of St. John’s College, Oxford. Ready ° 
“Mr Trail gives a chapter to executive government under thee constitu S Thes Bene 1s one on which Mr. Farrer, from his official lian speaks 
tional system, another to the cabinet, and then one apiece to the gr'a: | with a fulness of knowledge such as few possess, and this knowledge he 
offices of state his scheme Mr: Traill has carried out with a grea: | has the faculty of conveying to others in a vigorous and attractive way *'— 
deal of knowledge and in an excellent manner +. Aclear, straightforward The Economist ry 
style enables hin to put no wledge in a way at once concise and luci 
Saturday Review 9. THE STATE IN REL! ATION T “LABOUR, P 
! 2. THE ELECTORATE AND THE LEGISLATURE. STANLEY JEVONS, LLD, 
'e SEEN CER WALPOLE. Author of “The History of England from “t This little book is full of pee oS, well and P nie 
[Ready. digested ‘The facts are convemently grouped, either to illustrate principles 
g Mr Walpole traces the growth of the power of Parliament through all | which the author desires t> inculcate, or m accordance Ww.th the particular 
e — stages oe ae we ee now familiar, and he does so very clearly | branch of law to which they relate "—Law Tines 
and succinctly.”’—. ‘ames’s Gazette. 
‘ 10. THE STATE AND THE LAND. F. POLLOCK, 
-8 LOCAL GOVERNMENT. M.D. AT ai late Fellow of Trinity College, Cambridge. {Zn the press 
"4 JUSTICE AND POLICE. F. POLLOCK, late Fellow | 11. JHE STATE AND THE CHURCH. Hon. pareve 
of Trinity College, Cambridge, &e 7 Ready. 
E 5. THE NATIONAL BUDGET : THE NATIONAL The 19 an calent work —judicious, candid, ay impartial * Hort 
u DERT TAXES, AND RATES A.J WIL a i [Read British Daily Mail . 
e have, ere now. had occasion to warml: str the English Cit 
Senes Not one of these works has better deserved the highest eaconiuma 12, FO EIGN RELATIONS. SPENCER Wareore, 
tian M® Wilson’s bosk It is calculated to do much in the way of Author of “The History of England from 1815 "* [re y 
e enlightenment,” — The Citzzen “A work which every student of puMlic affairs should almost®know by e 
6. THE STATE AND EDUCATION. * HENRY Craik, | Peart "Glasgow News. meral Q T 
1 INDIA, S. COTTON, late Fellow of Qu®en’s 
7, THE POOR LAW. Rev. T We, Forin. n R ER 3 Q INDIA. J. [In the press. °| 
e e | 
“Mr, Fowle’s treatise 1s a valifble little Simmary; - Itis worthy ¢ of a KAR COLONIES AND DEPENDENCIES. E. J- | 
e wide circulation ”— The A cadeny E, Fellow of University College, Oxford. (fn the press. : 
e | 
MACMILLAN AND AND co, LONDON ; Stee eae 
e C 
rennin $- . 
cy ee 
F HARVEY AND PEAK, 
ege . SUCCESSORS TO W. LADD & CO. * 
. 
e SCIENTIFIC INŠTRUMENT M A N URAGTURERS, . 
®.. . . 
s ‘ BRAG, STREET,» REGENT STR S E “LOND ON, W. a 
"ae BHOLLON'S.PRISMS , AND DIRECT VISZON PRISMS FOR PROJECTION. 
PATLOSOWICAL” APPARATUS OF EVERY ŠDESCRIPTION SUITABLE FOR “LECTURES AND CLASS INSTRUCTION IN 
i + ` ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, in EUMATICS, &c. . A 
. i * ILLUSTRATED GATALOGUE, PRICE MXPENGE 
i . See tt errr 
i Printed pY n Cray, Sons, ann TAYPOR, at 7 and 8, Bread Street Hill, Queen Victona Strees, in She City of London, and published by 
e Aabi an axd Co, at the Oftce, 29 and 30, Bedfogd Street, Covent Garden. —THursbay, March 29, 1883. ae 
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E l . of i p l of Nature trusts the mind which builds jor aye. "WORDSWORTH 
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THE MYDDLESEX HOSPITAL 
. MEDICAL SCHOOL. 


SUMMER SESSION, 1883. 


le aoeeoe and Chffical Instruction in the Wards will commence on 
ay Ist 
*Gentlemen can enter to an any one Course or to Hospital Practice only. 
‘TWO ENTRANCE SCHOLARSHIPS,.of the Annual Value of £25 and 
gn fespectivel tenable for Two Years, aid a SCIENCE SCHOLAR. 
SHIP, Value ‘bs so, will be offered for Confpetition at the beginning of the 
Winter Session. 
For Pruspegtus, containing particulars as to other Scholarships, Resident 
Appointments, Fees, &c » 2pply to the Dean, or the Resident Medical 
Q cgr, at the Hospital. 


















. ANDREW CLARK, Dean. 





Impormnt Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest opel Edition, including all the Supplements; 9 Large Vols. 

8vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at 
. 15 2%), EARLY APPLICATION NECESSARY t) secure above at this price, 

only direct fo Wa F Cray, Bookseller, 2, Teviot Place, Edinburgh. 





` Important Historical Work ! Offered Cheap. 


IHNE’S (WILHEIM) HISTORY of ROME. 


Complete English Edition, with Notes, Be ., &e, by Rev. Sir G. W. 
ae 7 Bart, 5 Large Vols .8vo, Cloth, New (Longmans, 1882), for 
6g (carriage paid) (Sells at 43 175.) 


own. F. CLAY, » Bookseller, 2, Teviot Place, Edinburgh . 
Caialogue" of Cheap Books Gratis to Book Buyers 


MAPPIIN & WEBE’S) 
CHESTS- 


; PLATE 
CUTLERY 


COMPLETELY 
“FITTED,  ' 





a All Sgaes in Stock. 


Ld 
‘ SPECIAL » 
DETAPLED LIST 


i 
a a E reese A 
- OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON, « 


+ MANUFACTORY®The Royal Plate and Cutlery Works, SHEFFIELD s 


° : ` 

ST T '? ° eo u 
e 

c«@ ° e 

mA e a5 * . ° 


Descriptive Catalogue sent free. 


THE METEOROLOGICAL OFF ICE: RAIN: 


SYMON’ IMPROVED SNOWNON™ RAIN 


SPECIAL RAIN, ea AN caracwr 


DRY PLATE PHOTOGRAPHY.. 


Joun BRownrnc hegs to state that he has prepared a set of 
apparatus, consisting of a Mahogany Camera, with bellows body, 
and one dark back, to take two dry plates, 4ł inches by 34 
inches, Landscape ‘Lens, Camera Stand, one dozen Chapman’s 
Sensitive Dry Plates, Developer, and. fixing Solution and 
Chemicals, three Ebonite Trays, Non-actinic .Lantern, and 




















Torelis Cloth, complete, i in case, £3 85. 6d, + Full instructions 
„for exposing g and developing the dry plates ae'inclosed:. , +- 


Sole London Agent for Chagman's : ` Celebrated Dry Plates. 


JOHN BROWNING, 


Optician to Her Majesty's Government. . 


63, STRAND; LONDON. ESTABLISHED roo Years. 


3 NEGRETTI AND ZAMBRA’S. o 
METEOROLOGICAL INSTRUMENTS. 
ef 


RAIN GAUGES 


GLAISHER’S RAIN GAUGE, 8-inch; 


GAUGE, 8-inch. - . 


GAUGES, 5-inck, epee 


With Graduaftd Measuring Glasses divided to = - 
rocth of an inch. 





| ‘for Tropical Countries; ~ ae ‘ee 


NEGRETTI @ ZAMBRA, °° 
SCIENTIFIC INSTRUMENT “MAKERS, 1° 


Her Majesty “rng QUEEN, 


HOLBORN VIADUCT} 


45, CORNHILL, & 422, REGENT STREET, LONDON, 


PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. e 
Bo lar ig Price Lists posed Yree. , gets 
. z e r e 
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ee MICROSCOPIC OBJECTS LIVING SPECIMENS FOR THE.MIGROSCOPE. 
. OC superlative perfection, ee every branch | HOM AS BOLTON, MĪCROSCOPISTS” and NATURALISTS’ 
° è Catalogues post free gid gratis on application. STUDIO, 57, NEWHALT: STREET, BIRMINGHAM. 


; NEW EDITION, 1880. NOW READY. ` ° 


EDMUND WHEELER, 48N, Tollmgton Road, Holloway, London, N. 


egy 
7 METALLURGICAL DEPARTMENT, 
° KING’S COLLEGE, LONDON, 


Under the direction of Prof. A. K. HUNTINGTON. 





. 

In the Laboratory Metals and ‘Alloys are exa mined mechanically with the 
ail of powerful Testang Machinery, as well as chemically; Extraction and 
Manufacturing Processes investigated, and Assaying and Analyses made, 

A few Free Entries to the Division of Studies (day or evening) are 
obtamable through the City and Guilds Institute, 


ROYAL INSTITUTION OF GREAT 
BRITAIN, ° 
ALBEMARLE STREET, PICCAD] LLY, W. 


ARCHIBALD GEIKIE, Es3., LL.D , F R.S., Director-General of the 
Geological Survey of the United Kingdom, will on Saturday next, April 7, 
at 3 o’clock, begin a Course of Six Lectires on GEOGRAPHICAL EVOLUTION, 

Subscription to this Course, One Guinea ; to all the Courses in the Season, 
Tw» Guineas. - 


NEW ATHENAZUM CLUB. 
(Founded May, 1878 } 


For Graduates of Universities and Fellows of Scientific Societies. 

The additional Club Premises, No. 3, Pall Mall East, are now open and 
ready for the use of Members. New Members can now be, admitted. 
Ad nission Fee (at present): Three Guineas; Annual Subscrmption: Town 
Menbers, Four Guineas, Country Members, Two Guineas. Appl to 
the Secretary, New Atheneum Club, 26, Suffolk Street, Pall Mall, ow. 
March, 1883. 


ARTICULATOR.—Wanted, a Person 


skilled in the Preparation and Maunting of Skeletons. Salary Forty, 
rising to Forty-five, Shillings per week Apply Personally, or by Letter 
stating Qualifications, previous Employment, and Age, with Testi- 
, monials, to tbe PRINCIPAL LigRarian, British Museum, London, W.C. 











X POLYTECHNIC INSTITUTION. 


u . 309, REGENT STREET, W. 


A COURSE of TEN DEMONSTRATIONS. on DRY PLATE 
e PHOTOGRAPHY for Artists, A nateurs, Tourists, &c., will be given by 
Mr. E. HOWARD FARMER on Trursday Evenings at 8 p.m., com- 
mencing the 12th inst. Fee One Guinea. Particulars post free on 
application to the SECRETARY. , 


.NON-MAGNETISABLE. WATCHES, 


WATGHES which cannot be ** MAGNETISED,?? constructed at 
the recommendation of W, Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E®DENT & CO., Makers of the Primary Standard Timekeeper of the 
® Royal Observatory, Greenwich. 
Only Addresses :—6z, Strand, and 34, Royal Exchange, London, 
N.B.-~—Watched’can be converted to this plan. 


MUSEUMS AND COLLECTORS. 


° Mr. DAMON, *of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, gROCKG, 
i MARINE ZOOLOGY, &c., &., &.° œ 

—e > aaea 











T. Bolton has last week sent to his subscribers Achnanthes longfpes, es 
e 


brevipes, and other Marine Diatoms, with sketch and description. 


also sent out Conochilus volvox, Volvox globator, Melictrta rirlggns, Stentor 
niger, of Barnacles, Trout Fry, &c. è a 
Weekly Announcements willbe made in this place of Organisms T. B, 


is supplying . - 
Specimen Tube, One-Shilling, post-frgs,. 


Twenty-six Tubes in course of Six Months for Subscription of £x 15. 
or Twelve Tackgs for xos. Gd. . 


Portfolio of Drawhigs, Nine Parts, yw. each. å 


MINERALOGY AND LITHQLOGY. .- 


Mr. HENSON HAS JUST RECEIVED SOME GOO® EXAMPLES 
OF NEW AND RARE MINERALS, AND BEG§ TO CALL PHE 
ATTENTION OF TEACHERS AND €6CIENTSTS “fo HIS. EX- 
TENSIVE SERIES QF FOREIGN ROÇKS. 

List on Application, © à 
Hammers, Chisels, and Hammer Straps. s 
PRIVATE LESSONS AND EVENING ti AssEs, 
Bloupipe Cases and Apparatus, ° 
Catalogues free. © s . 


SAMUEL HENSON, , 


277, STRAND, LONDON, 
Opposite Norfolk Street. 





« 


GEOLOGY.—z200 Assorted Fossils sent on, 
approval for 5s., named and localised, Also, a large and valuable 
Geological Collection to: pe disposed of ın whole or part for any 
reasonable offer.—Address’ ‘“ F.,”” 106, Finch Road, Handswojth. @ 





Birmngham 
et 
` DIAMONDS IN MATRIX. — >œ 


R. €. NOCKOLD, Diamond and Oriental Stone Cuter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Folours. 


Precious Stones valued and bought. r) 
e 
12, FRITH STREET, SOHO, W. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL, 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of . 





JAMES R. GREG®ORY, s 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
+ -A 


a$$ 
* iJ 
THE EMPRESS LAMP, a8 Described ‘and 
Figured in the Lnglish Mechanic, July 1, 188x, burns minel oils in 
the most perfect manner without a chimney, and with entire freedom * 
from smoke, smell, or danger of explosion. The light afforded is 
whiter, steadier, cooler, and cheaper than that®of any other lamp in 
@e market. Price, in best quality nickel plate, reduced to 355. Full 
particulars gn application to G. C. LEWIS & SON, Electgic Bell 
itters, &e. Office: ra, Lowndes Terrace, Knightgbridge, Lomdon, 
S.W. ePrice Lists of Eleptric Bells on application p 


e 
LIGHT THE DOMINANT FORCE OF 
THE UWNIVERSEs 


Showing, by means of Experiments, what LIGHT is; what ELEC- 
. 











. 
Š MICRO-PETROLOGY. TRIGITY is; and what LIFE is; 
© A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, Alsg how to Fgconcile Scftince gnd Religion. ay 
e Diabase, Diorite, Dolerite, Mlva bbro, Gneiss, Granite, Granulite, By MAJOR W. W. SEQGWICK, Royal Engineers. 
Lava,, Liparite, “Napolgonite, Nephelenite, ObsMlian, Perthite, Pikrite, loth a 
Pitchstone, PYY, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, |} © Crown 8vo, cloth extra, 73. 6d. x 
Tachylite, ‘Prachyge, e, 1s 6d. and zs. each. Sections of Sedimentary | « Major Sedgwick works out his thesis that light is the dominant force of 
ocks, ating Forafhinifera, Spogge Structure, Co@ls, Shells, Xanthidiæ, | the universe with remarkable argumentative sill... . . He avoids tech- 
nicalities, and proceeds to prove his contention by a series of experiments 
a. -.- THOMAS D. RUSSELL £ e- which are fery attractigely explained.” — World — * . 
j è b- 6 e| London: SAMSON LOW, MARSTON, SEARLE, & RIVINGTON, 
‘ i 48, ESSEX STREET, ȘTRAND? W.C.”, A 18, Fleet Street, E.C, 
$ . 
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i e., ae Now *Ready, Cloth Elegant, price SPeteen Shillings. ! . 
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e “Mis Hopley’s close g 
compilagion from wifat writ 
e | Miss Hopley’s book wil 
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+ 


e By CATHERINE C. HOPLEY, 
i AUTHOR OF “AUNT JENNY’S AMERICAN PETS,” &c. 
PROFUSELY ILLUSTRATED BY A. T. ELWES. 


conscientious observation of serpent life. gives her book a value far beyond that of a mere 
ers of pore scientific pretensions have thought and said upon the subject,”—Saturday Review. i 
F bring many a render, hitherto neutral because ignorant, to a love for snakes.” —sSt. James's 


*- CURIOSITIES AND WONDERS OF SERPENT LIFE. 


sE 


“@Extreme]y entertaining. . .ẹ Written in a bright, lively, and intelligent mannér ; it breathes throughout a warm affection 
for lwing objects, of the kind that gs rightly contagious; and it exhibits an acquaintance with the habits of snakes in captivity 


whjch’ many. professed students may justly envy,” Atheneum, 


“í Geaphi@ and instructive. . . ? We are glad to call the attention of our readers to a book which is so easy to the read r 


because the writer has’ spared herself no pains in preparing it.’"—~Literary World, œ 

“The volupg is o&eewhich we canethoroughly recommend to readers of all sorts and ages, 
rited by its very complete index, a rare but most usefal accompaniment.”’—Standard 
The illustrations are good agd many of them new,”—Knowledge. 


commendation is nF 
“ Tioroughly enjoyable and tgustworthy. 


and an additional word of 


t TRe Author possesses a thorqugh knowledge of matters so ably descri ed,” — Morning Post. , . 

“To those who get the book we promise a rich treat. -Every chapter proves the writer conversant with the latest scientific 
knoyledge Ggardigg the various points treated "—Zand and Water. : i 

“Miss Hople#s volume is a very attractive study of what has popularly been regarčed as a very unattractive subject. It 
is by no means a dry and uninviting record of the results of ophiological study and research. ., . The author can write wih 


agreeable“fluency and ease,” —Nottingham Daily Guardian. 


‘ A real and substantial addition to the world’s knowledge of snake-life.”— Daily Chronicle, 
“ Lively an@interesting, painstaking, exact, and truthful.”—~Leverpool Albion. 


~ 


GRIFFITH AND FARRAN, West Corner St. Paul’s Churchyard, London. 





a, A THE STEAM HAMMER. 
With Portrait etched by Rajon, and go Illustrations, Crown 8vo, x65 


JAMES NASMYTH, Engineer and Inven- 


torof zhe Steam Hammer. An AUTOBIOGRAPHY. Edited by SAMUEL 
Sues, LL.D. be 


“Apl t record of an interesting life. . . . It would be impossible to 
give any ncton here of thg unceasing activity of mind which gives life to every 
page of this book; nor we even hint at the number of charming little 
mechanical ‘dodges’ contrived for all manner of purposes by Mr Nasmyth 
in his odd moments Those who take no interest in such matters—and we 
think they are to be pitied—will find much pleasant matter in Mr. Nas- 
myth’s record of passing scenes and events; and we can congratulate him 
on having produced a well-written account of a most interesting life.”— 


Saturday Review. 
JOHN MURRAY, Albemarle Street. 





A LADY’S TOUR ROUND THE WORLD. 
With Illustrations from Sketches by the Author, Crown 8vo, r5s. 


+ 

“A JOURNAL*OF A LADY’S TRAVELS 
ROUND THE WORLD; including Visirs ro Japan, THIBET, 
YARKAND, Kasur, JAVA, THE STRAITS OF MALACCA, VANCQUVER'S 

e ISLAND, gic.” By F. D. BRIDGES. : 
e“ We can conscientious} say ®hat we have not for several years had a 
more defentful volume of travel from a lady's hand; and this we write 
e With the Tullest recollection of the racy and instructive works that have been 
given us by Mrs. Brassey, Miss Gordon Cumming, and Miss Isabella 

Bird. "Nonconformist. « 

JOHN MURRAY, Albemarle Street. e 


e ry 
. Now Ready, 


The ASPECT of the STARRY, HEAVENS? 
ð By THEQDORE GROSSE a 





above the horizon at Greenwich AT ANY MOMENT OF ANY NIGHT 
(or day) ALL THE YEAR ROUND. Indicdtes Sidereal Time, Solar 
Time of Rising, Southing, amd Sttting, of a @xed star gor planet, comet, 
&c., 1f adged), elevation above the horiz@n, &c. Printed in three colours, 
reduced by photolithography under th® superintendence@of Mr. ALFRED 
Brorners, F.R AS Size: 164 inches by rọ} inches without the margiy. 
Also intended as a Key Map to Mr R. A. Procror’s Atlases. Price, 
mounted on cardboard, ready for use, and including carriage, 7s. 6d. 
P.0.0. payable to Tugonore Grosse, Legh Grove, Manchester. De- 
scriptive Fajnphlet Pose Free. . 

The Exgiish Mechanic says, March 23°‘ One ofthe gnost economical 
and effective aids to a knowledge of the stary vault th have, so far, 


appeared.” ° 
s 
e oon X 
. . ° y e 
A à . afte . ’ k ‘ i i : 
$ a . . s ve 5 





A Mechanĝal Star Map showing all the stars (and those only) which are l 





Ñ INDIAN GEOGRAPHY. 
With Maps, Post 8vo, 7s. 6d. 
THE STUDENT’S GEOGRAPHY OF 


BRITISH INDIA. Porrican anp_Puysican. By GEORGE 
SMITH, LL.D , Author of che “Life of Dr Wilson, Dr Duff,” &e. 


“To any one who isat all acquainted with the oppressive magnitude of 


’ the subject, the amount that has been packed into modest and convenient 


form will appear really wonderful. Dr, Smith’s clear and vigorous style 
lends itself to the task of condensation in a way that would be impossible 


for most writers ; whilst his excellent arrangement, and the masterly grasp of 


the whole subject that is evident throughout, leaves httle to be desired in 


this work, whether regarded as a manual for the student or as an Indian 
wade mecum for the general public. "4 (len’s Indian Mail, 


JOHN MURRAY, Albemarle Street. 





ART BIOGRAPHIES. 
Vol. I. Bvo, 15s- 


RAPHAEL: HIS LIFE AND WORKS. 
With Particular Reference to recently-discovered Records, and an 
Exhaustive Study of Extant Drawings and Pictures. By J. A. CROWE 
and G. B. CAVALCASELLE, 


With Portrait and Illustrations, 2 vols 8vo, 21s. = 


TITIAN: «HIS LIFE AND TIMES. 


With some Account of his Family, chiefly from New and Unpublished 
Records. By J.A CROWE and G. B. CAVALCASELLE. 


With Portia and othêr Illustrations, vols. Medium 8vo, 42s. 


ALBERT DÜRER: HIS. LIFE AND 


WORKS. By Professor Dr. THAUSING, Keeper of the Albertina 
Collections at Vienna. Translated frcm the German. Edited by 
Frevericx A. Eaton, Secretary pf the Hyal Acaden y e 


x e e 
® Second Halition, with Portrait and other Engravings, Royal 8vo, rss. 


e e. . 
MICHAEL ANGELQ BUONARROTI. 
Sculptor, Paintęg, and Architect: his Life and Work, including inedyd 
Documents from the -Buonarrcti Archpyes, illustrative of his Life and 


Works, now sor the erst time publiShed. By CHARLES BEATH è 


WILSON 
eJOHN MURRAY, Qlbemarle Ereet 





n 
Rgady on April xőşFifth Editiorg with nearly 30@Wood Emgravings, 
e Svo, 165. *.* a~ ° 


BLOXAM’S "GHEMISTRYa' 


= L8ndon: Jg& A. CHURCHILL. 
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MR STREETER, DIAMONDS OF a pe 


GEM MERCHANT AND GOLDSMITH, By E. W. STREEFERọ F.ĝR.G.S., 
- è è Gold Medallist of the Royal Ogder of Frederig &e., &e. 


Seconp Epirion. Price 7s. 6d, e 


RES. “PRECIOUS STONES AND GEMS.” 
SAPPHI ES LONDON, CEYLON, JAPAN. - ByE. w STREETER, F.R, G.-S., &e, 


. NO LOWER STANDARD OF GOLD USED Turep Epirion 


> EMERALDS. THAN 18-CARAT. 


° GCAT’S-EYES. ; 
-BOND STKEET,°*W.. 





Price r r 





a tt, © o 
BELL & SON, York Street, Covey Gabdtn. 


L. REEVE & CO’S NEW WORKS., 


i 
. .- 


COMPLETION OF ° alee as . 
BENTHAM & HOOKER’S . aa. 


GENERA PLANTARUM. 


VoL. III. Part 2, completing the Work, 325.; net ‘cash (remittance with order), 25s.» Postage: Inland, , Chntinenta, 
and U.S. America, od., Foreign Postal Union, 1s. 6d ande2s, 3d. 
ne: cash remittance with order), 455. Postage : Inland, Continental, and U. s America, 
s 4@.; Foreign Postal Union, 2s. 8d, and 45. 
| The Work cee, in 3 Vols., £8 2s.; net cash (remittance with order), £6° 108. 


*,* Subscribers are advised to complete their sets without delay, for which purpose former Parts and Vol® can for 
the present be bad, except Part 1 o° the first Vol. 


Vou. III. Complete, 56s. ; 





‘FLORA OF HAMPSHIRE, INCLUDING THE 
ISLE OF WIGHT. By FRED TOWNSEND With a Coloured 
Map of the foes and Two Plates. 16s 

, 10s 6d., INE Vor. III. 3s à 
FLORA OF ‘BRITISH INDIA. By Sir J. D. 
HOOKER, KCS.1, CB, &e, assisted by various Botanists. Vols 
I and Jt. s each. 
! ART x11, with 4 Coloured Plates. 3s 6d 
BUTTERFLIES ‘OF EUROPE. Illustiated ana 
Described wy HENRY CHARLES LANG, MD,F = S. 
ART VI, With 18 Coloured Plates 41 rs 


LEPIDOPTERA OF CEYLON. By T MOORE, 


BOTAN ICAL MAGAZINE. Coloured Plates and 
e Descriptions of New and Rare Plants. By Sir J D. HOOKER, 
§, &¢ Mcnthly, with six beautifully Coloured Plates 
e 3s 6d Annual Subs ecript.on, 425. 

CONTRIBUTIONS to the FLORA of MENTONE 
° and to a WINTER FLORA of the RIVIERA, including the Coast 
from Marseilles to Genoa, By J.T. MOGGRIDGE, F.L S. Royal 

8vo, 99 Crloured Plates. 63+. 
By Prof. H. 





. . NATURAL HISTORY of PLANTS. 
BATLLON 
Engravings. 25s eac 
IL USTRATIONS of the BRITISH FLORA: a 
e eries of Wood Engravings, zali Dissect ons, a Bnitish Plants. 
Drawn by W. H. Fircu, d W.G. SMITH, F.L $S. Ferming 
an Illustrated Companion to Bentham’ s," Han@book,” and other British 
Floras 1306 Wood Engrwings. 128. 


| f L. REEVE & CO., § HENRIETTA STREET, COVENT GARDEN. 


Super- royal Bvo. Vols. I to VII, with 3220 Wood ~ 





HANDBOOK of the BRITISH FLORA. By G. ' 
BENTHAM, F.R S. Fourth Edition. res. ' 


BRITISH INSECTS. 
Coloured Plates. r4s 


By E. F. STAVELEY. 16 
BRITISH SPIDERS. By E. F. SraveLeyY, ?ł6 
Coloured Paares ros 6d. bd 


BRITISH BEETLES, By C. E. * RYE. 
PMtes ros. 6g 


16 Colaured 
BRITISH BUTTERFLIES AND MOTHS. By 
H. T. STAINTON. 16 Coloured Plates. ros 6d. 


BRITISH BEES. By W. E. Eoi 16 
Coloured Plates ros 6d. 

BRITISH FERNS. By M. PLUES. 16 Coloured 
Plates 10s 6g 

BRITISH GRASSES. By M. PEUN 16 Coloured 
Plates. ros 6g. 

BRITISH SEAWEEDS. By S. O. Gray. 16 
Coloured Plates. 10s. Gd 

LARVÆ OF THE BRITISH LEPIDOPTERA, 
and ther FOOD PLANTS. By OWEN S.@WILSON. Siper- royal 


8vo With 4o Elaborately Coloured Plates, cêntainıing upwafds of 600 * 
Figures of Larvæ on the r Food Plants 635 


HARVESTING ANTS AND TRAP-DOOR 
SPIDERS, Notes and ObservMionsgn their Habits anf Dwelling’. 
By J T. MOGGRIDGE, F L.S. With Sipplement and Additionak 
Plates. x75 The Supplement separately, cloth, 7s 6d. e 
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° EN CY CLOP 2DIA: of 
BRitAnmiica. 7 


e e 
vee Edited ng Erais ef HOS. SPENCER BAYNES? LL.D’, dnd $ 
| Be ct e W, ROBERTSON SMITH, LED. ¢ 6 , * 
Se u Vot. XV., (Lioo-Mem) NOW READY. i 
- oe. e Price in cloth, 30s. ; half-bound resia, "365, 
| K mee EDINBURGH: „ADAM “ND CHARLES «BLACK. i 
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BELAN Lonpen ® . 


*% © THURSDAY, APRIL 5- 


. 
-  RoyYaL SOCIETY, at 480 —On a hitherto unobserved R@semblance between 
"Carbonic Acid and"bisulphide of Carbon: Dr. Tyndall, F.R S —Qn Elec- 
trical Motions in a Spherical Conductor: Prof, Horace Lamb.— Observa- 
tions On the Cokunng Matter ¢f the so-called “ Bile of Invertebrates,” on 
those of the Bile of Vertebrates, and on some unusual Urine Pigments: 
Dr C A MecMunn, ° 
CHEwicaL Socrery, at 8—Cn the Estimation of Hydrogen Sulphide and 
Carbonic Anhydnde in Coal Gas: Lewi Wight 
Liangan_Soctery, at 8 —On_ the India Rubber (Landelpira Owariensts) 
ofethe Gold Coast: Alf Mofoney —New Species of Intusorian allied to 
Geréa: W. W. Phillips.— On the Genus Hemicarex and its Allies, C B. 
e Clarke. e 
Rows INSTITUTIGA, at 3 —AW 8f,Pheidhhas: Dr. Waldstein. 
. 


e e MONDAY, APRIL 9. 


R®YAL GEOGEAPHICAL SocirgyY, at 30, 
socifry og Arts, at $.-—Metal in Architecture: G H Birch. 


. ™ - TUESDA Ye APRIL 10, 
eProTrccRAPHic SOCIETY, at 8. è 
ROvALePOR@IQULTURAL SOCIETY, at 1.-~Scientific Committee, 
‘ANTHROPOLOGICAL INSTITUTE, at 8 —-On the Osteology of the Ancient 
Inhabitants of the Orkney Islands: J G. Garson, M.D. 
ROYAL InsTITU MeN, at ¥.@Physiological Disfovery * Prof McKendnick. 


° * WEDNESDA P, Apri rn 

Gro.cesca® SOCIETY, af 8.—-On the Supposed Pre-Cambrian Rocks of 
St. David’s, Part 2: Archibald Gethie, LL D, F.R S.—~Notes on the 
Bagshag Sand: H. W Monckton. : 

Roya. Mrcroscericat SOCIETY, at 8.—The Life History of the Ringworm 
Fungus (77ichop/@tometonsurans): M. Morris and Dr. G C Henderson. 
—Notes on the Red Mould of Barley’ C. G Matthews. 

Socirgy or Arts, at 8—Transmission of Power by Electricity: Alex. 
Siemens and Dr Hopkinson. 

INSTITUTION OF MECHANICAL ENGINEERS, at 3. 

SOCIETY oF TELEgRAPH ENGINEERS at 8,—Mucrophone Contacts: Shelford 


ed Bidwell 
THURSDAY, APRIL 12 


Rovan SOCIETY, at 4 30 ` 
LINNEAN SOCIETY, at 8, P 
MATHEMATICAL Socisty, at 8.--Equgtions of the Loci of the Intersections 
@ of Three Tangent Lines and of ‘Lhree Tangent Planes to any Quadric, 
uo. Prof Wolstenholme —Invesugation of the Character of the Equi- 
hbr.um®of an Incompressible Heavy Fluid of Vanable Density, Lord 
. Rayleigh, F R.S --®n the Moton of a Particle on tle Surface of an 
*ENipsoid: W R W Robeits —On the Normal Integrals connected with 
Abel's Theorem: Prof Forsyth —Spherical Functions, Part 3: Rev. M 
M U. Wilkinson. ; 
Socrigy or Arts, at &—D.astase: R W Atkinson 
INSTITUTION OF MECHANICAL ENGINEERS, at 10 : 
ROYAL INSTITUTIÊN, at 3.—Art of Pheidias: Dr, Waldstein. 


FRIDAY, APRIL 13. 
ROYAL INSTITUTION, at 9.—Influence of Athletic Games on Greek Art: Dr. 


Waldstein. X 
SATURDAY, APRIL 14 
Puysicar Society, at 3 —Some Uses of a New Projection Lantern—Science 
Demonstration in Bcaid Schools: W Lant Carpenter.-Eaperiments on 
the Viscosity of Sapomne * W, H, Stokes and A. E. Wilson. 
ROYAL INSTITUTION, at 3— Geographical Evoluuon: A Geikie. 


NOTICE OF REMOVAL. 


JAMES HOW & CO, 
© SCIENTIFIC INSTRUMENT MAKERS, 
e 73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St, AND 2, Foster Lane). 
a 


HOW'S ST UDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP, 
. °9 Rock Sections and other Objects for the Yicroseope.® 
mn 


- , DIARY OF SOCIETIES 
„SOS 
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LIGATNING CONDUCTORS. è 
Ld 


Experience, accumulated since the time of Benjamin Fragklin, prove, 


conclusively that a Conductor fade 3f Copper of adequate size is the best 
of all apphances for tlhe protection of every description of building from the 
e destructive effects of hgktning. 


NEWALL & Cocw’s 
PATENT ” e@ 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds af Buildings and Shipping in all parts of the world ® 


with unvarying success; 15 the most Trustworthy, most Effective, and also 
me Cheapest onductor evet offered to the Public. 

tis simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safery 


in any storm 
R & NEWALL & CO, 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
, 68, ANDERSTON QUAY, GLASGOW, 
MANVFACTORY—GATESHEAD-ON-TYNE. 


FLETCHER’S COMPOUND CONCEN. 
á TRIC BLOWPIPE. ` 


IMPROVED FORM. 








G RAII en The revised pattern of this 

i: needs no hghting-jet, and grves 
instantly any flame from the 
finest point to an immense rough 
flame. It is suited for all work, 
from the largest to the smallest, 
and has the special advantages 


centric, not requiring the work to 

be removed and recentred, and 

also that a slight movement of 

one lever, controlled by either 

hand or foot, makes instantly all 
- changes of flame at will. 


PRICE 32s. 6¢, 


Complete Mustrated List of Laboratory Furnaces, Blowers, &c , 2d. by 
post; Complete List of Demestic Heating and Labour-saving Apparatus, 


2d. by post 
THOS. FLETCHER, 


Offices—Tuynne STREET *. Works—-Mussum Streer, WARRINGTON. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC),. . 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been ado 
by the principal Banks, Public Ofices, aag Railway Companies qhyonEh poe 
reland. 


lt wntes almost instantly Full Black 
Does not corrode Steel Pens, 
Is cleanly to use. aad not hable toBlot, 








Flows easily from the Pens 
Blotting-paper may be applied at the 
moment of wnting, 





Can be obtained in London, througheMessrs. Barcuay & Sons, Farriny- 
don Street; W, EDAARDS, Old eat F. NEWBERY & Sons, New ale 
Street, J. Agsstin eCo., Duke Street, Liverpool: and to be had of all 

Stationers, 


BEWRMEY & DRAPER Qjmited), Dublin. 





2 " "PLE. "BECKER & COS, - ; 


s : PRICE LIST ÙF ° ; 


. MICROSCQBIC. REAGENTS AND'SUNDRIHS 


” 


7 . . rae Es. TECG EEE LT. co., ‘` e 


LJ . 
34, MAIDEN, LANE, COVENT’ GARDEN, LONDON, W.G. 
e 


° 
(among the former Stains for BACILLUÍ TUBERCGL OSIS, and all the latest novelties Yor Stefning) will@be sent Post Free én 
application to is ° è en oi 


e 
~ e 


A 


e a 
° “4% ° . 
. è as e 
. e 
ê 6-8 e ° *e e% o r ° 
. . < . s 
. Toi s . + e bd s 


that the two blowpipes are con- ' 
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PEAK, | 





. E . SUCCESSORS TO W. LADD & CO., . . 
INSTRUMENT MANUFACTURERS, ` 


bd BEAK *STREET, REGENT STREET, LONDON,* WwW. . . 
e * THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. EEE Me 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS * NsTRUCTION IN 
ee ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. > 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. ` . >s 





ACCIDENTS ! 64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 
Accidents by Land or Water insured agaimst by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, mring against Accidents of all kinds. Subscribed Capital, 
$1,000,000. Pad-up Capital and Reserve, £250,000. Moderate Ptemiums. 
Bonus allowed to Insurers after Five Years. e 
$1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agens, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 





EST AB. 





PATRONISED BY HER MAJESTY THE QUEEN. 


First Prize Medals Brussels and pier Gig International Exhibitions, 
1876, 
Silwer Medal Crystal Palace Electrical Exhibition, 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sore Inveyrors or rue SOLID COPPER TAPE LIGHTNING CON- 

DUCTGR in Continuous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Ro: oyal Mint, the Royal Courts of Justice, Strand 

the City of London Schools, hames Seven ents City Guilds ‘Technical 
ege, &e. 


© COPPER ROPE CONDUCTORS from Ong Surtiine per foot. 
ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &c, 
LEADENHALL HOUSE, 


tor,e Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C} oè 


TWO-GUINEA SILVER KEYLESS 
LEVER, WATCH E 


(OPEN-FACED). GUARANTEED FORS IVE YEARS 
Jewelle in 6 holes, withecrystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4 CHANGE ALLEY? CORNHILL, LONDON 


+ Makers of Capt Noräenskjold® í Chronometer, also of Dr, Livingagone’s 
and of oe Nares”, + e 


WRITE FOR RESIGNS. 
ERY S GOLD MEDAL,” 
- COCOA’: 








PARIS EXHIBETION. 

In Packets and Pins. Pure 

Cocoa onl, with the super- 
duous all extracted. 


“If 1 ga, 
tis a EXTRACT): 
LF d 
Gaire sit Makr, E 
J. 3. FRY “& SONS, Bfstol anc Lonflon , e 
© . 
. ® f . a 
e 2 ê R š 
a R a a i 





5, C TISL EY & Co, e ` 
OPTICIANS, ° Ra 
172, BROMPTON ROAD, SW. . 


(Close to South Kensington Museum.) 26 . 
. 


THE PHONEIDASCOPE 


an Instrument for Observing the Colour-Figures of Liquid Films pflder the 
action of Sonerous Vibratigns, 


3emg 2 visible demonstration of thé Vibratory and Molecular" Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of goffition, Sescriptivð 
Samphlet, &c., in Cardboard Box, ros. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND KETAIL BY © 
~ C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Material®supplied for . 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the E OVVORA Post Free, 2d. 


SECOND `E EDITION, | ; 
GRIFFIN’S « 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE. * 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy Evo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 











LONDON, W.C. o ° 
THE ENTOMOLOGIST’S MONTHLY 
7 MAGAZINE. 


e 
Price Sixpence, Monthly, 24 pages Bvor with@ccaswnal Ilustrations. E we 
Conducted by C. G: BARRETT, W. DoucLas, R. McLacaran, F, R.S., 
E. C. RYE, E. SAUNDERS, F.L.S , and H. T. STAINTON, E.R.S. 

This Magazine, AEA in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

ubsoripjon= Six Shillings per Volume, post free. 
mence with he June number in each year, 

Vols, I. to VI. (strongly bound in cloth) may be obtained by pugchase® o ofe 
the entire set to gate, at the increased price of rgs. each; the succeeding 
vols, ny be had separately or togetfer, at 7s. &ach. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.--Communications, &e., should be bent fw the Editors at the above 
address. . 


A CERTAIN ` 
REMEDY’ 


For TaD NA OLD WOUNDS, a SORES, If 

effectually rubbed on the Neck and Chest, it cures SORE 

THROATS, BRONCHITJS, COUGHS and COLDS; and efor 

GOUT, RHEUMATISM, and àll Skin Diseases it is unequalled. 
es 


The volumes com- 
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é iessr’. MACMILLAN, & COS NEW BOOKS. * 
Preparing for Immediate Publication. A 
MR. RANDOLPH CALDECOTT’S NEW BOOK. e s 
SOME oF ÆSOPS FABLES, with Modern Instances shown in Designs 
dy eae ie oe idan ei From New ‘Translations by ALFRED CALDECOTT, M.A. The Engravigg by J. Ð. - 
PER. Demy [Nearly ready. 
THE "COLLECTED WORKS OF RALPH WALDO EMERSON, 
. R3) mform with the Eyersley Edition of Charles Kingsley’s Novels. Globe 8vo, 5s, each. ie 
I, MISCELLANIES. e With an Introductory Essay | 4 ENGLISH TRAITS: AND REPRESENTA- i 
° by JOHN Mow. Ey, “ee [In preparation, TIVE MEN. [Ready May. 
l s. CONDUCT OF LIFE: AND SOCIETY AND 
or ESSAYS, * ° . [Ready next week. SOLITUDE. [Ready May. 
ñ X : 6. LETTERS: “AND SOCIAL AIMS: & 
no PORNS: ° s [Ready April, ¢ Un the press. 


¢ MR, FRANCIS GALTON’S MEW BOOK. 


INQUIRIES INTO HUMAN FACULTY. AND ITS DEVELOP- 


MENT. «By FRANCIS GALTON, Author of “ Hereditary Genius,” “English Men of Science,” &e. With Illustra- 
fians, Demy BY, i [Nearly rea ly. 

° 
ee 





Py In ae e Press, preparing for Immediate Publication. 
C. W. SIEMENS’S NEW BOOK. 


THE CONSERVATION OF SOLAR ENERGY: a Collection of 


Papers and Discussions, By C. WILLIAM SIEMENS, D.C.L., F.R.S., &c. With Illustrations, Demy 8vo. 
® 


[Zn the press. 
MR, HENRY SIDGWICK’S NEW BOOK, 


THE PRINCIPLES OF POLITICAL ECONOMY. By Henry 


SIDGWICK, M.A., Preelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of ‘The Methods 
of Ethics.” 8vo, [Zn a few days. 


° "THE ESSAYS OF ELIA. With Introduction and Notes by ALFRED > 


AINGER. Globe 8vo. ss. 
MACMILLAN’S CLASSICAL LIBRARY. NEW VOLUME. 


TACITUS. —THE ANNALS. ` Edited, with Introductions and Notes by 


G. O. HOLBROOKE, M.A., Professor of Latin in Trinity College, Hartford, U.S.A. With Maps. 8vo. 16s. 

t Mr, Holbr®oke’s notes are models of terseness, and, we may add, as a general rule, of accuracy also. He has devoted his 
attention chiefly to throwing light upon the history, and in ‘this respect his commentary is excellent He i is quite familiar with the 
intricate questions of genealogy and relationships which so constantly arise in the *‘Annals,” and with all the details 
of provincial government, while his knowledge of Roman law enables him sufficiently to explain such points as arise in connection 
with it. . . . Mi, Holbrooke has produced a good and useful work,"-——Saturday Review. 


LECTURES ON CATARACT: its Causes, Varieties, and Treatment. ° 


Being Six Lectures delivered at the Westminster Hospital. By GEORGE COWELL, F.R.C.S., Senior Surgeon to the 
Westminster Hospital; Lecturer on Surgery and Ophthalmic Surgery in the Medical School; Surgeon to the Royal® 
Westminster Ophthalmic Hospital; Surgeon to the Victoria Hospital for Children ; and Consulting Ophthalmic Surgeon to 
° othe East Tondon Hospital for Children. With Illustrations. Crown 8vo, 45. 6d. 
FOURTH EDITION, REVISED. 


_A TEXT-BOOK OF PHYSIOLOGY. By Micuarent Foster, M.A., 


` M.D., F.R.S, Bellov of, and Prælector in Physiology m, Trinity oes Cambridge. With Illustrations. Fourth 2 
° Edition, Re¥ised” Svo. 21s. 


ON THE PATHOLOGY OF BRONCHITIS, CATARRHAL PNEU- 


MONIA, TUBERGLE, AND ALLIED LESIONS OF THE HYMAN, LUNG. By D. J. HAMILTON, M.B., 
F.R.C.S.E., F.R.S.E., Professor of Pathologiçal Anatomy (Sir Erasmus Wilšon Chair), University of Aberdeen, With 
ws Illustrations. Demy Svo, 4 P 
A ° , MACMILLAN’S Ss. 6d. , SERIES._NEW ‘VOLUMES’ 
NOWEL BY MISS YONGE. 


AN 
STRAY. PEARLS. Memoirs of Margaret de Ribaumont, Viscountess + « 
e of Belfiises By *CHARLOTTE M. YONGE, Author of “The Meir of Redelyffe,” &e, Two vols. Crown 8vo. | gs. y 


* Miss Vonge’s historical novel is excellent ; the sentiment very just and ngble; the language not too sententious ; se con- 
“struction much better than ae thigke; and the English art French scenes during the Fronde gnost dramatically contrasted.” 


P ihe Academy. © e 
A NEW NOVEL. . 


THE STORY OF MELYCEN T. By Fayr Woo ‘Crown Svo, 4s. 6d. 
_ MEMOIR OF ANNIE KEARY. By Her SistuR. With’a Portrait. 


* Second Edition. Third Thousand. Grown 4s. 6d. . è 
e . i e 
MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. i i 
. e r . e -$ $ bd 
: š e ° .* . : e è . ° og 
E A ate ‘s z : $ 5$ PE ee, ° o z E. 7 e 
. . e ° 
. @ . e © 6 * e e * 3 ° A e 
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CHAS: 


CHURCHILL & OO., 


* elmporters of American Tools and-Machinery, 
21,, CROSS STREET, FINSBURY: LONDON, E.C. 





a 


AMATEUR PHOTOGRAPHY. : 


Lightness, AO menenes, &e. 
Rambles, 


A New Book for Ladies. 
ment their H oases cheaply and tastefully, 


AMATEUR CATALOGUE, 160 pp. (Phololitha), with Joo eile 


sent on receipt of 6a, 





300 pp. 8vo. 


WALKER’S AMERICAN CAMERAS surpass all others in Completeness, 
Every Tourist should have one on hts Summer 
Circular and Price Last sent for 1 Stamp. 
Messrs. C. CHURCHILL &.CO, are the introducers of all the best Ameri- 
_ can Tools’and Machines suttable for Amateur: S, including 12 varieties of Fret 
| Sawing. Machiue-, over 800 Fret Designs, 12 varieties of pre pared Fret*Wogds, 
Amateur Lathes, ‘Chucks, Drills, Vices, Braces, Bormz Bits, Planes, 
“HOUSEHOLD ELEGANCIES.” 
Hundreds of Illustrations, with Hints hot to O, 
Post free, 65. i 
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ASTRON OMICAL TELESCOPES, 


2}in, Wray Lens, best mounting, &c., &c. ‘£5 © | 3gin. Wray Lens, best munting, "Ke, ka “£05 


do. 
do 


do. 
do. 


agin, 
3in. 


THE STUDENTS EQUATOREAL, with 3hn. lens, our own.make, 3 Eyepieces, &c., Equatoreal Stand. 


do. 
do. 


e FINEST POSSIBLE QUALITY, 


do. 
do. 


ÆT I0 


412 10 


4in. 
4din. 


New Illustrated -Catalogue, 3 stamps. 


do. 
do. 


do. fe5 o 
dg. e? £40 


THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous SEES, and an adapton t to fit it to any 
telescope for Photographic Solar Spots, &¢., compleie ... 
“LE MERVEILLEUX ” 3 plate, complete diy plate apparatus f A 


“LE MERITOIRE” 4 plate, complete dry plate apparatus, double using front, swing g back, rack to focus, &e, ge. 
THE “ INSTANTOGRATH, with best lens, instantaneous shutter, screw motion to tail board, and every recent . 
š a a. 


im provement .. 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 


one 


Illustrated Photo Catalogue 2 2 stamps, 


ew. £2 
£I 
ALL 


as o £2 





Mi your Stationer or reler for 


H ODWARD 
ALUMINIUM GOLD È PENGE 
ASES see that you zet them, , 
be have no other , The Trade, 
Marks, “A. H.W.” and “I X La” 
are stamped on the point of each | 
pencil, which he particular in noting. 
‘The most presentable and durable in 
the World, and the Best Value for 
money As well made as the most 
@ expensive solid gold pencils Wall} 
stand the Gold Test. Have taken 
the lead ofall others. The following 
@ are the most popular kinds 4 
The Drawn, s are One-third the 
atiual size. Full sise Drawings 
e on application 4 
419 Single Spiral, Nickel Plated 
Front, rs 453. Lady’s Tablet Pencil, 
2-inch lead, Engine Turned, 1s 























Chased Mounts, and reserve of 
Leads, 2s 6d. 42r Superb Twisted. 
Spiral Pencil, very ches as. 6d 
424 Double Action (Magi®) Spiral, 
with Ring fo? Watch Chain 35, 
425. Double Action (Magic) Spiral, 
plain, Engine-Turned, or En, 

s. 428 Double Action "Kina 
spiral, Black Enamelled Centre, 
and reserve of Leads, 3s 6@ 621 
Spiral Pencil and Sliding Pen, 
Engine-Turned, with prin a 
Leads; a useful Case, 4s. 
Double Action (Magic) Spiral, idy 
Engraved, with reserve of Lea 


4s. 429. Telescopic and Sliding Pen 
and Pencil, Engine-Turned , g good 
massive Case, e Ac- 


s 420 Doul 

tion Spiral Pel and Pencil,” when 
closed a half-turn to the nght propels 
the Penfand a half-turn the, reverse 
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E an le Spiral, plack zie gui y oy sends it hack a at re a. 
ntre, a a, 436 Single Spira ty tot eft e e ang 
e nicely , Engraved, 1s. 62 4x8, Pencil which is cleft pripe! in pre- # 
ced Single Spral, -; Engi cisely the same manner as theePen, 
‘urned, zs. 452. Gentleman’s Spirag | ss 
with reserve of Leads, Enginé- The most safes handy, and. perfect 
Turned, 2s. 417 Lady's Spiral, LX.L. WORKSg VITTORIA STREET, BIRMINGHAM; ° Writing Toobever invented 
Black Enameled Centre, richy’ AND 10, OAT LANE, NOBLE STREET, LONDON, E.C. 
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ELPHINSTONE AND VINGENT CONTINUOUS 
CURRENT DYNAMO-ELEGTRIC MACHINE. 


e SHUNT MACHINES TO DRIVE 400 SWAN LAMPS, NOW READY. 
For prices and other particulars, apply to 
* Mr. THEODORE BAXTER, 7¢%, Gracechurch Street, E.C. 


KING'S GOLLEGE, LONDON. 


y Prefessor W G. ADAMS, F.R.S, will continue, duro the present 
Term, his Courses of Eectures on Voltaic and Dynamic Electrigity and 
agnetism. 


For pa®eculars apply to 
J. W. CUNNINGHAM, Secretary. 


Important Work offered New at less than the usual Second-Hand Price. 


WATTS'S DICTIONARY OFCHEMISTRI 


Latest Complete Edition, including all the Supplements ; e Vols 
8vo, cloth, New (Longmans, 1881), for £8 8s, carriage paid sells at 
415 25) EARLY APPLICATION NECESSARY t> secure above at this price, 
Roo direct to Wat F Cray, Bookseller, 2, Teviot Eao Edinburgh. 


Important Historical Work! Offered Cheap. 


IHNE? S(WILHEIM) HISTORY of ROME. 


Coeplate English Edition, with Notes, &c., &c, by Rev Sir G. W. 
Bart , 5 Large Vols 8vo, Cloth, Naw (Longmans, 1883), for 
~ 385e6d (carriage Md). (Sells at £3 178) 
WM. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 
Catalogue of Cheap Books Gratis to Book Buyers 


-MAPPIN a WEBEB’s 
ponte: 


PLATE 
* OU TLE RY 


“COMPLETELY. 
_« FITTED. 








f Ail Sizes in-Stock, 
$ mmm 


° SPECIAL, 


FREE. 





eee 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BULLDINGS, SITY, 
s ° e, LONDON. 
Ce ne ey Royal Plite and Cutler} Work, suerfieLp? 
+ o s e 
€ 


e , 
es + bs n Ts 





DETAILĘD LIST 


DRY PLATE PHOTOGRAPHY. 


Joux BrowninG hegs to state that he has prepared a set of 
apparatus, consisting of a Mahogany Camera, with bellows body, 
and one dark back, to take two dry plates, 4} inches by 34 
inches. Landscape ‘Lens, Camera Stand, one dozen Chapman’s 
Sensitive Dry Plates, Developer, and fixing Solution and 
Chemicals, three Ebonite Trays, Momaciinic Lantern, and 











Focusing | Cloth, complete, in case, £3 8s. 6d. Full instructions 
for exposing and fievéloping the ‘dry plates are-inclosed, 
Sole London - Lgent for Chapman s, Celebrated Dy Plates, 
Descriptive ae tah sent fret. =! > 
\ JOHN BROWNING, . eee 
Optician to Her Majésty's Government? =) 
_ 63, STRAND, LONDON. ' ESTABLISHED 100 YEARS. 


iow goin ee: 
NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL JNSTROMENIE, 


Yean 


RAW GAUGES. Fis 8 Se 


GLAISHER'S R&IN GAUGE, Binck. . 


THE METEOROLOGICAL, OFFICE RAIN | 
GAUGE, 8-inch., 


6 
| SYMONS? IMPROVED ‘snQWDON RAIN. 
e GAUGES, s-inch, pes es 


With Graduated Pleasuring GlaSes. diviaed tori, R 
‘ pepa pf an ng. g 


SPECIAL RAIY GAUGES of LARGE yractn,, 
» for@Tropical Countries, - * e 


. NEGRETTI ,&. ZAMBRA 
SHENLIRIC INSTROMENT ere 
Her Mayesty THE QUEEN, 
HOLBORN: VIARQQGCT, . 
45, ota &. 128, REGENT STREET, LONDON. e 
PHO TOGRA ean Phas ti PAĻAGE. SYDENHAM, 
ustrated Price Listeghosted oe h e : 
e 
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à ve MICROSCOPES. LWING SPECIMENS FOR THE MICROStOPFY 
Unequalled by any other Maker at thegsame Price. Intending Purchasers THOMAS BOLTON, MICROSCOPISTS’*and RATURALISTS’ 
š shofild apply to the Manufacturer, ` e 
e 6 stupfo, 57, NEWHALL STREET,@BIRMINGHAM, > 
ie EDMUND WHEELER, 4 T. B. has m week sent to his; oue arpa vetaa, with 
. i x i rawing and description, e has algo sent out Melierta tyto. cistes 
? @ 485P Tollington Road, Holloway, N., London ` pilula, Eene umbella, Stentor niger, Lophopus crystallinus Argulus 
oliaceus, &c. 
ST.ehHOMAS’S HOSPITAL MEDICA Weekly Announcements wil be made in this’ place of Organisms T. B. 
x is supplying. 
s POLREOE, Speci Tube, One Shilli ost-freĝ, ° 
. ALBERT EMBANKMENT, S.E. RECON: U0, Sno: PRL ey POSVSTOO» 
The Summer Session will commence on May xst. Students who have Twenty-six Tubes in course of Six Mgnths for Subscription of Li u 
passed a Preliminary Examination are informed that under the New Regula- or Twelve GH for ros. 6m Pt) 
tions of the Royal College of Physicians it isan advantage to begin in the Portfolio of Drawiniis, Nine Parts, rs, each. ° 
Sumner Sann, thone sntering in sammer are alo Simple. to compete for | __ SEE a a reaa a r -< 
the Science Scholarships of £100 and 460, awarded in October. 7 
There are a merous Prizes and Scholarships, fnd all Appointments are TWO-GUINEA SILVER. KEYLESS é 
open to Students without extra c a > ` 
« Special Classes for the Eramiha of the University of London are held LEVER W. ATCH ao , 
throughout the year . : ‘ K (OPEN-FACED). GUARANTEED FOR FIYE PEARS. » 
ona pee r Appved goagings and oe Private Families receiving Jewelled in 6 holes, with crystal glass, Cannot! orerwound, 
tudents to reside is kept in the Secretary’s office. < ° 
Prospectus and all particulars can be obtained from the Secretary, Dr. PARKINSON & FRODSHAM, 
GILLESPIE. ooo 4, CHANGE? ALLEY, CORR ILL, ONDON, 
y. M. pasane Makers of Capt. Nordenskjold's Chronometer, alg» of Dr. Livingstone’s 
and of Capt. Nares’. ° 
THE MIDDLESEX HOSPITAL WRIT FOR DESIGNS. ° ® 
MEDICAL SCHOOL. THE EMPRESS LAMP, as Described and 
SUMMER SESSION, 1883. Figured in the English Mechanic, July % 1881, burns mineral ofls in, 
Es J P the most perfect manner without a chimney, and with entire freedom 
Lectures and Clinical Instruction in the Wards will commence on from smoke, smell, or danger of explosion. The light afforded is 
May t meee Co to Hospital Pract! i ghiter, steadier, ea fale and cheaper han thar of any oth r lam E 
x er to any one Course or to Hospi sactice only. Š ice, i i i te, t x 
TWO ENTRANCE SCHOLARSHIPS, of the Annual Value of £25 and atcalars ‘on application 10 G, C LEWIS & SON, Eleehie Bell 
420 respectively, tenable for Two Years, ard a SCIENCE SCHOLAR- Fitters, &c Office: xa, Lowndes Terrace, ightsbridge, London, 
SHIP; gahe 450, will be offered for Competition at the beginning of the SW. Price Lists of Electric Bells on application 
inter Session. ‘ 
For Prospectus, containing patticulers as to other Scholarships, Resident 
on ointments, dear ‘ul » apply to Dean, or the Resident Medical MICRO-PETROLOGY. : 
icer, at the Hospital. A large series of Rock Sectic&s, comprising Anamesite, Aplite, Basal 
, ANDREW CLARK, Dean. Diabase, Diorite, Dolerite, Elvans Gabbro, Gnciss, nite, Granli 
Lava, Liparite, Napoleonite,. Nephelenite Obsidian, Peribite, Pikrite, 
* atchstone, y onolite, uartzite, yolite, Schorlite, Syenite, 
CITY AND GUILDS OF LONDON Tachylite, Trach te &e., 18, 6d. and 2s. each, Sections of Sedimentary 
INSTITUTE forthe ADVANCEMENT of Rocks, ghowing oraminifera, Sponge Structure, Corals, Shells, Xanthidiæ, 
C. 
TECHNICAL EDUCATION. THOMAS D. RUSSELL, ° 
TECHNOLOGICAL EXAMINATIONS, 1883. 48, ESSEX STREET, STRAND, W.C. 
Examinations in Technology will take place at the different Provincial 
° aatren throughout the Kurgim on Wednesday Evening, May 30, 1883, MINERALOGY AND LITHOLOGY. 
e at 7 0 clock : Pte Mr. HENSON HAS JUST RECEIVED SOME GOOD EXAMPLES 
retaries are informed that the latest date for sending in returns of . A a 
Candidates who wish to be examined in May next is SATURDAY, April 28, | OF NEW AND RARE MINERALS, AND BEGS TO CALL THE 
° after which date no application can possibly be received. ATTENTION OF TEACHERS AND SCIENTISTS TO HIS EX- 
Individual Candidates who are unable to arrange to be examined at a | TENSIVE SERIES OF FOREIGN ROCKS. ` 
Provincial Science Centre can, on application to the Director and Secretary, * y peers 
. r Saa in London at the Finsbury Technical College, Tabernacle List on Application. 
ow, H š i + 
The Eamiñations will be held in 42 subjects. o pa vear Hammers, Chisels, and Hammer Straps. — 
rogramme containing Syllabus of each subject and last s 
bd Examination Questions can be obtained from the “Central Office of the PRIVATE LESSONS AND EVENIYG CLASSES. 
Institute, Gresham College, London, E.C. _ Blowpipe Cases and Apparatus, 
* PHILIP MAGNUS, Director and Secretary. . Catalogues freee 
. 
® UEL H e 
` _” KING'S COLLEGE, LONDON. SAM RASON, A 
a LECTURES TO LADIES? 277, 3 a kag ET 
Peten Classes wi reopen on MONDAY, Ard, gard, at 5, Observatory Pp 2 se 
venue mpden Hill, W. (close to the High Street, Kensington 
Salon, ee ee eI TO ASTRONOMERS. 
or Prospectuses and further information, apply to the Secretary, Miss Integding Purchasers of ‘Telescopes should send for “ Hints on Silvered 
e Scuurrz, 26, Belsize Park Gardens, N.W. Ad Glass Reflecting Telescopes,” by G. CALVER (maker of the@g9-i 
; Ealing Reflector, &c.), and “Appendix,” containing importaSt Testimonials 
GEOLOGY AND ‘ MINERALOGY. asgo their efficiency, &c., &e. Post ree WineStamps. "a 
° . Specimeris, Collections, Cabinets, Hammers, Satchels, and every neces- G. CALVER, F.R.A.S., bas 
° sary for the Study, Preservation, and Display of Specingens in Mifcums, &c. . JILE HOIS, 
eee ` STUDENTS’ COLLECTIONS—SPECIAL, WIDF' ORD i 
. as e CHELM B. 
New Lists of Collections, Cabin@s, Books, Sections of Rocks and Minerals °° s s 
e free on uprlicntion ot ks, fi N.B.—Second-hand Reflectogs and Refrfttorsérequently for Sale, i 
tg s 
. JaMRS È. GREGORY,’ WANTED? a Copy of NATURE, No. 56, 
. Extensive Geological Stores, ¢ z Sith peer eae Oreicy, 29, Beprorp STREET, STRAND, 
e 
%8, CHØRLOTJE STREET, FJTZROY SQUARE, LONDON. z 
SERRE aaa ROMA ON Cacia The MORPHOLOGY of the SKULL. “By 
G EK an OMA Me atalogue |, WwW. K. PA R, F.R,S., Hunterian Professor, Royal College of 
` of the Collection formed by GEORGE SIM, F.S.4 “bcot.eEtinburgh. Sureeone eS i BENTAN X,- Hage, Lecturer on: Botany io Gay's 
4o, pelee apn x A ee MACMILIAN & CO., London 
‘ ® MAQGMJLLAN & CO LONDON, s MACM. N e. London. m 
a (J . g ° . : * T z 
e e F C . s e . 
e 6 s a ee e > 0 e i ore . 
«e . ° w a œ 7 . . % . . . . . 
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tS ale bp Auction. 


Important Mle of Sciehtific Instruments, &c? 


° 
MR. J., C. STEVENS has received Instruc- 
tions yo Sell*by*Auction, at his Great Rooms, 38, King Street, Covent 
Garden. on FRIDAY afd SATURDAY, April aoth and arst, at half- 
past 12 precigely each «lay, the remaifiing portion of the well-selected 
and first-clags Stock of Messrs Murray and Heath, consisting of 
Opera, Race, and Field Glasses, Telescopes, Mathematical Instruments, 
Basont&ters, Aneroids, and Tnermometers, Gold, Steel, &e. Spectacles 
and €8lderg, Photouraphs, Frames, Photographic Apparatus, Micro- 
scopes, Eléctncal, Pneumatic, PAysical, and Chemical Apparatus, 
Magic and Dissolving View yew, s and Slides, Tools, Show Cases, 
&c..* gg, m consd@luence of the Broprietor having relinquished his 
business in Jermyg Street. 


t May be viewed on Morniggs of S@le, and Catalogues had. 


aa IQIAMONDS INS MATRIX. 


B. C. NOCKOL v Diamond and Oriental Stone Cuter and Dealer, has 
on sale Speagntene ‘the abovg; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
ee e 
e x, #RITH STREET, SOHO, W. 
° 








Just Published, 


PROCEEDINGS OF THE SCIENTIFIC 


MEETIQGS OFTHE ZOOLOGICAL SOCIETY OF LONDON 
r 1882. “Part IV", gonquding the Volume, containing the Papers read 
at the Scientific Meetings in November and December, 1882, with Sixty- 
one Plates, mostly Coloured, 12s., with Plates, Unc Joured. 3s 
May be “obtained at the Society's Office (11, Hanover Square, W ), at 
Messrs. Longmans, the Society’s Publishers (Paternoster Row, E C.), or 
through any Bookseller, 


Now Ready; Part I Vol. XLVI. March, 1883, price ss. 


“ STATISTICAL SOCIETY’S JOURNAL. 


a. CONTENTA 


. 

“¢ Statistics of Agricultural Production * By Major P G Craigie. 

“The Parlftmentary Representation of the Metropolitan, Agricultural, 
wd Manufacturing Divisiows of the United Kingdom, with Suggestions for 
its Redlistribution.”” By Arthur Ells 

Miscellanea * (1) Financial and Commercial History of 1882, (2) Notes on 
the Statistics of Wine Production in France; (3) Decay or Population in 
France ; (®@ Australasian Statistics, (5) The Fires in London during 1882 
and the Fi@ Brigade; (6) German Literature of 1881 and 1882 ; (7) English 
Taterattire tn 1832 , (8) @uarterly List of Additions to the Library, Periodical 

etums, &c. 


London: EDWARD STANFORD, 55, Charing Cross, $ W. 
LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C., 
LA SEMAINE FRANCAISE: Journal Frangais pour 
V’Angleterr2 : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles 
et Notes. Un exemplaire par la poste, 34d., en timbres poste Abonne- 
meng franco par la poste—un an, z5$ 2d.; six mois, 7s. yd Prix 3d. 
ches,tous les librairf¥s et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, we. 
LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
çaise’ has imen brought out in London for the benefit of those English 
e — reade:s@vho may wish to study c®atemporary French from all points of 
e View, instead of confining Meir reading to one particular Gallic print. 
It certainly merits success."’—Graphic, 
a LA SEMAINE FRAN CAISE.—“ The numbers before 
us are full of good things . . . . It will be far better for most than any 
one of the best papers publishe#in Paris itself. We are much pleased 








with. the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is vg well 
othe” —Oncen. . 
e TERMS oF Supscriprion:— s. d 
Three Months me © we + œ sis a Pro 
.* on feet ere aay? tines "w 7 7 e 
welve ,, h p aie) yee “pen, Mee Caw eR? We 


P.0.0. payable te T, Granswecx, at King Street, Covent Garden, W.C. 
Pub&shing Office, 37, Southampton Street, Strand, W.C. 


. THE BREWERS’ GUARDIAN: 
A Fértnightly Paper devoted to the Protection of Breyers’ Interests, 
Licensing, Legal, and Parliamentary Matters, 
Reyisw oF THE Matt anD Hop tae AND WINE ayp Spiarr TRADE 
.* The Organ of the Country Brewers | 
“The Brewers’ Guardian "’ is published on the evpnings of evtry ‘alternate 


Tuesday, and is the only journal officially connected wit grewing interests. p N 


Subscription, 16s 6d per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transtftission abroad _ s 
o Offices—s, Bond Court, Walprobk, London, E.C. 
e 











Quarter Bound, 145. net. 


ANOTHER BOOK OF ‘SCRAPS ; 


PRINCIPALLY RELATING TO NATURAL HISTORY, 


With Thirty-six Lithograph Illustrations from Pen and “Ink Sketches of” 
Wid Birds 


By CHARLES MURRAY ADAMSON. 


«A nice addition to a drawing-room table "—Nature 
“ Exceedingly vigorous and natural.’’-—Sevence Gossip, 


Also by the same Author, Demy Buo, 218. ngh 
SOME MORE SCRAPs ABOUT 
BIRDS ; 


AND LITHOGRAPH ILLUSTRATIONS. 
e *,* Only a Few Copies left. 


avegy ire 





Oblong Buo, 55. net. 


STUDIES OF BIRDS. 
FORTY LITHOGRAPH ILLUSTRATIONS, 


Newcastle-on-Tyne : MAWSON, SWAN, AND MORGAN ; 
London: W. WESLEY, Essex Street. 





Just Published, Crown 8vo, with Illustrations, 6s. 


INDIAN SNAKE POISONS. THEIR 


NATURE AND EFFECTS ByA J WALL, M.D (Lond), Fellow 
a Royal College of Surgeons ; of the Medical Statt, H M.S Indian 


my. 
us London: W. H ALLEN & CO., 13, Waterloo Place. 





Just Published, Pos: Free for One Penny Stamp, 


NATURAL HISTORY AND SCIENTIFIC 


BOOK CIRCULAR. No 55. containing valuable works on ENTO- 
MOLOGY. India and the hast: Botany, Zoology, Geology. Botany, 
Conchology, Fishes, Mammalia, Ornithology, Astronomy, Geology, 
Chemistry. -W. WESLEY, 28, Essex Street, Strand, London 





Ready on April 16, Fifth Edition, with nearly 300 Wood Engravings, 
8vo, 16s. 


BLOXAM’S CHEMISTRY, 


London: J. & A. CHURCHILL, 
NORTH BRITISH AGRICULTURIST | 


is the only Agricultural Journal ın Scotland, and circulates extensively 
amongst anded Proprietors, Factors, Farmers, Farm-bailiffs, and other s 
interested m the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of thosqheid 
on the day of publication A . 

The Vetermary Deparment is edited by one of the leading Vetermarians 
in the country, and 1s invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their trectment whemlabouring under disease. _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agycultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scogtish Chamber of culture, 
abel the principal Agriculgp:al Associations throughout Great Britain and 

reland, le 

For Advertisers addressing themselves to Farmers a better mediun doca 
got exist. . 

Price 3d. By post 3}d. Annual Swbseript®n, payable m advange, 143 
eA High Bireet, Edinburgh; and 14% Queen Victoria Street. 

ondon, < 

Post-OficeDrders Payable to Charles Andfrson, Jun., Edinburgh 


ESTABLISHED 1843. 








Qn the -st of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIEN. . 
. e "o 
Edited by ames Brirren, F.LS., Batsh*Museuggs, Š 


_* 
Conrents.—Griginal Articles, by. leading Botanists.*Extracts, gat 
otices of Books and Memoirs.—. les in Journals.—Botanical Ngyys.— 
Proceedings of Socfeties. . : e 
Price 18° 3d. Subscription for One Year, payable in advance, 125. 
e 


e London: WEST, NEWMAN, & CO. 54, H&fton Gatien, EC.. 


F , 
_@ JUST PUBLISHED, Oblong g Pater Bouids, 105. Od. net ; tra 
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Toe «CARAT GOLD, |- «PRECIOUS STONES % dEms” 
tes 18 l D MR. STREETER, By EDWIN W. SPREBTER, E.R.G.S, 
° e - © | GEM MERCHANT AND GOLDSMITH, Tiao EDITOR: SEC Tg 
‘BRACELETS, ; i ` + "THE GREAT «, 
BROOCHES 4 Tue [INTRODUCER or 18-Carat Goib JEWELLERY, DIAMONDS of THE WORLD. 
. < P By EDWIN W. STREETER, F.R.G.S. 
NECKLACES. . BOND STREET, W. SECOND EDITION. Price 72GA 
7 LOCKETS. LO N DO N, C EY LO N, J A PA N, BELL pe York Speet, Covent Gadet. ' 





FOURTH EDITION, REVISED. AAIR 


A TEXT-BOOK OF PHYSIOLOGY. By Mrcuqen Foèrer; MA., 


M.D., LL.D., F.R.S., Prælector in Physiogy and Fellow of Trinity College, Cambridge. With Illustrations, Fourgh 
Edition, Revised, Medium 8vo. 215. +, ʻ de °e “ 

“Dr, Foster has combined in this wor the cwhflicting desiderata in all text-books—comprehensiveness, brevity, and 
clearness, . . . After a careful perusal of the entire work we can confidently reconemend it both @oethe gyident and to the 
practitioner as heing one of the best text-books on physiology extant, the facts recorded being as reliable as the reagonings ate sound, 
whilst the arrangement and the style are alike excellent,” — Te Lancet. e . ae 

“Tt is certamly by far the most important addition to the general literature of the scierce hich has appeared in*thi®language - 
since the first edition of Kirk’s ‘Manual’ was published. . . . Itis clearly written, most logical in its arguments, and full of the 
most suggestive hints for workers on the subject.”— The Atheneum, = ° ° . 

e. 


SECOND EDITION, REVISED AND ENLARGED. - . 


THE ELEMENTS OF EMBRYOLOGY. By M. Foster, M.A., M.D., 


LL.D., F.R.S., Fellow of and Prælector in Physiology in Trinity College, Cambridge, and the Int® FRANCIS M. 
BALFOUR, M.A., LL.D., F,R S., Fellow of Trinity C llege, Cambridge, and Professor of Animal Morphology in the 
University. Second Edition, Revised. Erited by ADAM SrEDGwick, M.A., Fellaw and Assistant Lecturer of Trinity 
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ad THURSDAY, APRIL 12. . . 


Rofar Socıery, at 4.30.—The Pnncipal Cause of the Large Errors at, 
resent existing between the Positions cf the Moon deduced from Hansen’s 

Ẹ ‘ables And Observation; and the Cause of an Apparent Increase m the 
Secular Acceleration inehe Mocn’s Mean Motion required by Hansen’s 
Tables, or of an, Apparent Change in the Tine of the Earth’s Rotation: 


E J. Stone. n the At mic Wejght of Glucmum (Beryllium): 
Prof Humpidge —On a New Crinoid from the Southern Sea: P. H 
Cagpegter —On she Structure and Functions of the Eyes of Arthropods: 


B. ‘te hiowne —Introductory, Nbte on Communications to be presented on 
the Thyşiolègy ofthe Carbuhydrates in the Animal System: Dr. Pavy, 
R.S, * 


. e 
ALINNMAN SOCIETY, ay 8. ee - 
Matuefaticar Sodtury, at 8.--Equitions of the Loci of the Intersect ons 

af Three Tangert“.ines and of ‘Lhfee Tangent Planes to any Quadric, 
tig= 0: Prof, Wolstenholme pee resiiuion of the Character of the Equi- 
librium of an Incompressible Heavy Fluid of Variable Density; Lord 

s Rayleigh, ©. R.S.--On the Motin oba Particle on the Surface of an 

lpsoid : WV. F. W Roberts.-On the Normal Integrals connected with 

o Abel’s Theorem: Prof Forsyth Spherical Functions, Part 1: Rev. M. 
M. U. @Willeiffon ~-Calculation of the Nquation which determines the 
‘Anharmonic Ra-ios of the"Roots of a Quintic: Prof. M J. M. Hill. On 
Simultaneous Lifferential Equations, with Special Reference to (1) the 
Roots of the Fnaggmenta® Beterminant, (2) tŒ Method of Multipliers: 
E. J. Mouth, F.R.S. 

Sociery of Arrs,‘4t 8.—Diastase : RoW. Atkinson. 

ANSTITUT@ON BF MECHANICAL Enciness, at ro 

ROYAL INSTITUTION, at 3.—Art of Fhedias: Dr. Waldstein. 


. FRIDAY, APRIL 13. 
R8yvaL Instirur:of, gt 9,— Influence of Athletic Games on Greek Art: Dr. 


Waldstein. 
Rovat ASTRONOZIICAL SOCIETY, at 8 
SATURDAY, APRIL 14. 

PHYSICAL SOCIETY, at 3—On Science Demcnstration in Beard Schools: W, 
Lant Carpenter.—gixperiments on the Viscosity of Saponine : W. H. Stokes 
and A. E. Wilson.--On Polansing Prisms, and on Curved Diffraction 
Gratings: R. T. Glazebrook, F.R 5. . é 

‘ROYAL INSTITUTION, at 3.— Geographical Evclution: A. Geikie. 


MONDAY, APRIL 16, 

Society or ARTS, at 8,~-Metal in Archflecture: G. H. Birch. 

ARISTOTELIAN SOCIETY, at 7.30,-—Kant’s Critic of Pure Reason: E, R. Bax. 

Vicroria Wstrrurs, at 8. 

* . TUESDAY, APRIL 17. 

ZOOLOGICAL SOCIETY, at 830.—-Qn the Arrangement of the Orders and 
Families of Mammals: Prof, Flower —A Mcnograph of Limftama and 
Euplgina, twc Groups of Diurnal Lepidoptera belonging to the Sub- 
familygiuplo:nz, with Descriptions of New Genera and Species. Part r. 
Limnaina: F Mogre — Contributions to an intended Mcnograph of the 
Homoptercus amily Cicadida, Parti: W. L, Distant. - 

STATISTICAL ECCIETY, at 7 45 ~The Recent Decline in the Enghsh Death 
Rate, and its Effect upcn the Duraticn of Life: Noel A. Humphreys. 

ROYAL INSTITUTION, at 3.— Physiological Disecvery : Prof. McKendnick. 


° WEDNESDAY, Arri 18. 

METEOROLOGICAL SOCIRTY, at 7 ~ Cirrus and Cirro-Cumulus: Hon F. Ae 
Rollo Russell, M. A —-Notes on Waterspouts ; their Cccutrence and For- 
mation: George Attwood, F.G S.—Record of Bright Sunshine: W, W. 
Rundell.—Note on Wind, Cloudiness, and Halos; also on Results from a 
Redier’s Barograph: Edward T. Dowson. 

Socrzty or Arts, at 8.—Government Patent Bill: H, Trueman Wood. 


sf @ THURSDAY, APRIL 19. 

Rova? SOCIETY, at 930. . . 

LINNEAN Society, at 8.—Sense of Colour in the Lower Animals: Sir John 
Lubbock, Bart.—Diatonm of the Arctic Regions: Prof. P. T Cleve —The 
Ephemeride or Mayflies: Ren A. E. Eattn—Arum rhalicnm : J. 
Britte ` 

o CAemicaL SocreTY, ® 8.— Ballot for the Election of Fellows.—Note on an 

Apparatus for Fractional Distillation under Reduced Pressures; L T. 
Thorne, 
ROYAL INSTITUTION, at 3.—Art of Pheidias: Dr. Waldstein, 


e FRIDH#Y, Apri. 20. 


Socre'ry or Arts, at 8.—Fisheries of India; Surgeon-General B. Day. 
Rowy Insrirotion, at 9.— The Island of Socotra: Prof Ralfow. 
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bd SATURDAY, APRIL 21. $ 
ROYAL [NSTITUTION, at 3B- GaogrdPhical Evolution: A. G@kie. 
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It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm, . 


R S. NEWALL & CO., 
ND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
6f ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHBAD-ON-TYNE. 


e E 5 ~ 
H. & E. J. DALE, 
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Photographic Apparati Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
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Large and Complete Stock at Show Pocus and Factories. 
COMPLETE JLLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp, 


130, 





26, LUDGATE HILL, LONDON, EC, also at 
3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


NOTICE OF REMOVAL. 


JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
78, FARRINGDON STREET, LONDON, 


(LATE or 5, BRIDE St., AND 2, Fostex LANE). 


HOW'S. STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAM P. 
Rock Sections and other Objects for the Microscope. 


INVESTMENT ASSURANCE, 


-  POLICY-HOLDERS IN CLASS B OF THE 
LIFE ASSOCIATION OF SCOTLAND 


Obtain all the Advantages of an Ordinary Life Assurance combined with a 
© most FROFITABLE INVESTMENT. 











CLAIMS Paid and BONUSES Bxcceed FOUR MILLIONS. 


© *%*@MMEDIATE ASSURERS 
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" MINERALS AND PRECIOUS STONES, i 


Mr. BRYCE-WRIGHT begs to call attention to huf exten- 


. sive ané valuable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected at 


modera® pfices. 
Boxes sent on approval to any part of the world, 
Gems and Precious Stones can be purchased either 
or unmounted, 


. BRYCE-WRIGHT, 


Mineralogist and Expert in Gems and Precious Ston.s, 


204, REGENT STREET, LONDON, w. 


mounted 


LIGHTNING EÓNDUĞTORS 


ae Invenrers or THE SOLID COPPER TAPR LIGHTNING cén- 


ESTAB. SSE 1852. p 


PATRONISED BY HER MAJESTY THE QUEEN. e 
First Prize Medals Brussels and Pididieipin International Exhibitigns, - 
876. 


Silver Medal Crystal Palace, Electrical Exhi§ition. * à 


SANDERSON & COMRANY, 


ELECTRIC ENGINEERS, e 


MANUFACTURERS oF Every DESCRIPTION or . a 


OR in Continuous Lengthævithout Joints, as now Beime fixed by us * 





SECOND EDITION: 
GRIFFIN’S 


to Westminster Palace, the Roya) Mgnt, the Royal "Courts of Jugtice, Strahd, 


the City of London Schools, Thames Embankment, City Guilds Technic: 


®ollezge, &c. Se ®e 


COPPER ROPE FONDUCTORS from One Site ine per foot. 
ELECTRIC BELLS,’ PNEUMATI@ ® BEES SPEAKING 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


IOI, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 


Demy 8vo, 480 pp., Mlustrated with 1,600 Woodcuts 


TUBES, &c. 
LEADENHALL HOUSE,’ 
Leadenhall Street, London, E.C.. 


{Late 44, Essex Street, Strand*w% j 


ACCIDENTS !—64, CORNHILL. 


NO MAN IS SAFE FROM AC€&IDENTS! 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 


LONDON, W.C. 





OPTICIANS, 
172, BROMPTON ROAD, 


(Close to South Kensington Museum.) 


- THE PHONEIDOSCOPE 


G. TISLEY & Co 


Accident 


SENGERS’ ASSURANCE COMPAN 
pany, insuring against Accident® of all kinds. Subscribed Capital, . 


WISE MEN INSURE AGAINST THEIR COST! 


ts by Land or Water insured a against by the ut petal PAS: 
, the est an t Com- 


1,000,000. Paid-up Capital and Reserve, £250,000." Moderate Premiums. 


Apply 
8, 


S. W, 
HE 
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£1,840,000 * . ’ 
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to the Clerks at the Railway Stations, the Local Agenta or 
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OR AT THE 


AD OFFICE—64, CORNHILL, LONDON. - 
WILLIAM J. VIAN, Secretary. 





THE ENTOMOLOGIST’S MONTHLY 


An Instrument for Observing the Colour-Figures of Liquid Films under the 


action of Sonorous Vibrations, 


© Being a visible demonstration of the Vibratory and Molecular Motion of a 


Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 


Pamphlet, &c., in Cardboard Box, 10s. 6d. 
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MANUFACTURED AND SOLD WHOLESALE AND KETAIL BY 


Price 


MAGAZINE. 


Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. BARRETT, J. W. Doucias, R. McLacaLan, F R.S., 


E. C. Ryg, F.Z S, B, Saunpzrs, F L.S, and H. T. STAINTON, F.R.S. 


the Britis) 


S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. ls. I. 
TELEPHONIC ELECTRICITY. All Materials supplied for the entire 


Experimental Purposes. ° 


Price Lists of Electrical ana Acsustic Apparatus, with Drawings and 


Description af the Hdrmonograph. Post ar Kren a ad, 





L'ÉLECTRICITÉ: 


vols. may 


address. 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, e 


* REVUE ‘HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, sgul journal tenant les 
au cotipant de toutes les expositians électriques, eta@le 
progrès de @électricitd. 


% Rédacteur en chef:, Wy de FONVIELLE. 


. . E, @e CIASSÒN ; Directent. * 
o e early, 168. 5 ; Sex Months 95. 
$ Agency for England ‘and Colonies— . 


E FEVRE AND CQ ENGINEERS, 
26, Buper Row, Cannon STREET, Lonpos, 


e J 
Yecteurs 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subject connected with Entomology, and especially on the Insects of 


Isles, 


Subscription—Six Shillings per Volume, Post. free. The volumes com- 
iener with the June number in each year 


t#VI, (strongly bound ın cloth’ may be obtained by Surchasers of 
set to date, at the increased tos. each; the su€ceeding 
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London: JOHN VAN VOORST, x, Paternoster Row. , ° 
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. Crown 8vo, each gs., (except where otherwise stated). ‘ s 


e Briliðnt : array of the leaders ef the world’s science, . 


. It will be seen that the published volumes of thea{nténational 


Scientyfic Series cover a wide extent of the vast field of science ; and it must be acknowledged that, on the whole, the authors of 


the*wasious works are really representative men in their own departments, 


scientists, Some ‘may think for*a very obvious reason. 
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ELEMENTARY ° METEOROLOGY. 
* Roseyr Fi. Scott, F.R. 3.2 


THE, SGZENCE OF POLITICS. 

ý SHELDON Amos, ” 

MAN BERORE*METALS? ByN. Joty. 

DISEASES OR MEMORY. By Prof. Tu. 

- RiSor? 

THE SCONCEPTS as THEORIES OF 
MODERN WIWSICS. By J. B. STALLO. 

ANIMAL INTELLIGENCE. 


ROMANES, F.R.S, 


ANTS, BEES, AND WASPS, By Sir Jonn 
Lusrock, Bart, M.P. 


THE SUN. By Prof. Youne, 


By 


By Prof. 


By G. J. 


; "MYTH AND SCIENCE. By Trro Vieou. 


e THE “BRAIN. AND ITS FUNCTIONS. 
* By J. Luys. 


SUICIDE. By Prof. E. MORSELLI. 
VOLCANOES. By Prof J. W. Jupp, F.R.S. 
ILLUSIONS. By James SULLY. 

SIGHT. By Josera Le CONTE. 


GENERAL PHYSIOLOGY OF MUSCLES 
AND NERVES. By Prof. J. ROSENTHAL. 

THE NATURAL CONDITIONS OF 
EXISTENCE, as they Affect Animal Life. By KARL 
GEMPER. 

THE ATOMIC THEORY. 


WURTZ. 


By Prof. A. 


è . THE BRAIN AS AN ORGAN OF MIND. 


2I H. CHARLTON BASTIAN, M.D. 
THE CRAYFISH. By Prof. T. H. Huxey, 


MQDERN CHROMATICS, By Ocpew N. 
Roop. 
ee 

THE HUMAN §P§CIES. By Pgof. A. D 
e QUARTREFAGES, 

EDUCATION 4s A SCIENCE. 3 Arms 
Bain, L 


ʻA HISTORY OF, THE GROWTH OF 
THE STEAM ENING, By Se H. THURSTON. 
6s, 

STUDIES IN SPECTRUM "ANALYSIS. 
By J. NORMAN LOCKYER, F.R.S. "6s. 2. 





All are 


THE THEORY OF SOUND IN ITS 
sy al TO MUSIC, By Prof. PIETRO BLASERNA, 


TH IVE SENSES OF MAN. By Prot. 


BERNSTEIO. 
FERMEN TATION . By Prof. SCHUTZENBERGER. 


ANIMAL PARASITES AND MESS- 
MATES. By Monsieur VAN BENEDEN, 


THE NATURE OF LIGHT. With a General 
Account of Physical Optics. By Dr. EUGENE LOMMEL, 


MONEY, AND THE MECHANISM OF 

. EXCHANGE. By W. STANLEY JEVONS, F,R.S. 

THE LIFE AND GROWTH OF LAN- 
GUAGE. By Prof. WM, DWIGHT WHITNEY. 


THE CHEMICAL/EFFECTS OF LIGHT 
AND PHOTOGRAPHY. By Dr. HERMANN VOGEL. 


FUNGI. By M.C . Coox, M.D. Edited by the 
Rev. M.-J. BERKELEY, F.LS ` 


THE HISTORY OF THE CONFLICT 
BETWEEN RELIGION AND SCIENCE, ByjJ. W. 
DRAPER, M.D. 


THE DOCTRINE OF DESCENT AND 
DARWINISM. By Prof. Oscar SCHMIDT. 


ANIMAL MECHANISM. 


MAREY. 

THE SCIENCE OF LAW. By Prof. SHELDON?’ 
AMOS, 

THE NEW CHEMISTRY. By Prof. J. P 
COOKE. 


RESPONSIBILITY IN MENTAL DIS- 
EASE. PY Henry MAUDSLEY, M.D. 


ANIMAL LOCOMOTION. By J. B. PETTI- 
GREW, M.D. 


ON THE CONSERVATION OF ENERGY. 
By BALFOUR Srewakt, F.R.S., 


THE STUDY OF „SOCIOLOGY. 


HERBERT SPENCER. ** 
MIR? AND BORN «By ALEX. ce LL.D. 


By 
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By Prof. E. J. » 


They nearly all belong to the advanced school of * 
Several of the volumes have already passed through many editions, and 
akogethr they may be ac&Bgted as each containing a trustworthy summary of the latest research in its particular subject. 
illustrated There are afkood many more volumes promised.” — Times. 
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MACMILLAN AND CO, LONDON, W.C. 


PROFESSOR W. K. CLIFFORD'S MATHEMATICAL PAPERS. Edited by” 


ROBERT TUCKER, M.A. With an Introduction by H. J. STFPHEN SaurH, M.A, LL.D, BR.S., &e. Demy 
8vo. 30s. 
“Mi. Trick er has performed his Jong task with the utmost faithfulness. f Profe sor Cliffcrd’s own choice of his editor has 
been abundantly justified, ‘These pay ers with the popula: treatrve on the © Common Sense of the Exact Sciences,’ now in the bands 
of Profesor Rowe, will form the most encuring monument of Professor Clifford.”—Zhe Times 


LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 


Tutor of Trinity College, Cambridge, Piofescor of Applied Mathe matics and Mechanics at University College, London. 
Edited by LESLI» STEPHEN and F. POLLOCK, with an Introduction by F. PoLLocK. With Two Portraits. Two Vols, 8vo. 255. 


“To appreciate the vanety and the ortyinality of the ideas which he presents to us, it is necessary to 1ead the book itself, for it 


© treats in some form or, other of nearly all tre sutjects of deepest interest in this age of questioning.” — The Tunes. 


SEEING and THINKING. By W. K. CLIFFORD, F.R.S. With Diagrams. Crown 
© vo. 35. 6d. (Nature Series.) 
MACMILLAN AND CO. LONDON, W.C. 


TIME BY THE TRANSIT INSTRUMENT. FUST PUBLISHED, Obleng 4to, Paper Boleds, 105, 6d.enet ; 
A POPULAR TREATISE ON THE Quarter Bound, 14s yet. 


TRANSIT INSTRUMENT. By LATIMER CLARK, 55. ANOTHER BOOK. OF SCRARS ; 
TRANSIT TABLES FOR 1883, giving the PRINCIPALLY RELATING TO NATURAL HISTORY ° 


Transiz of Twenty of the Principal Stars, for every evening in the year 
Computed from the Ni anlreal Almanac m ordinary time Intended With Thirty six Lithograph Hiuarenons from Pen and Ink Sketehes of 


for popular use in every part Gf the Globe By LATINER CLARK, rild Birds. 
2s 6d By CHARLES MURRAY ADAMSON. 
AN I MPROVE D "TRA N SUT IN STRU- ** A nica Rddition to a drawing-room table "—Malure . 


MENT of the highest quiliy, complete with Lamp, &e. £9 175 6da, “ Exceedingly viggrous and natural ”— Se ienee Gossip. s.. 
wil] be sen: on approval if desired e 


z EN + 
ALFRED J. FROST, 6, Westminster Chambers, Londen, S W e Also ly the same ASthor, Dany Seo, 21s net. ° 


Now ready, 1y, CPown 8vo, cloth, 43 6d. i 
THE-STUDENTS, MECHANICS: SOME sa oe ABOUT 


Ld 
„AN INTRODUCTION®TO THE STUDY OF 2 
AUTOTYPE AND ut’ OGR PI? ILBUSTRATIONS. 
FORCE AND MOTION? a E us 
£ By WALTER R. BROWNE, MAS e E, y 
Ige Fellow of Trinity Co'lege. Cambridge A Oblong Bva, 55. nel 
“Th mul tuft f Mgch depend® I h 
cbiainigg a clear and PeePution master cha caw | kading Principles, the S T U D T E S 0 F B I RD S. 
Seater E SOSESEN N hereges | © TOT ratoguann muusrRatión 


e 
E — reface. Newcastle-on-Tyne MAV ZSON, SWAN, AND seas. 
CHARLES, GRIFFIN & CO., Exeter Sweet, Strand, Londpn. . London: W. W ESCEXY, Essex Street, 


ry é ° ry ry . . a 
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‘DIARY OF SOCIETIES 
a LONDON : 


~ * THURSDAY, APRIL 19. 
Rovat Socmety. at 4.@p.-~ Measugements of the Wave-dengths of Lines of 
High Refrangibility in the Spectra of Elementary Substances: Prof. 
Adeney ~The Limiting Thickness of Liquid Films: Pre- 





~- 


Hartley and 
, fessors Reinolg and, Rucker —Op the Total Solar Eclipse of May r 

Capt Abney and Dr. §ehuster.—Note cn Syringammina, a New Type of 

Arenaceous Rhizopoda: H. B., Brady. - 

“Linnean SogiETy, at 3.—Sense of Colour in the Lower Animals: Sir John 
Lubbock, fart.—Diafoms of the Arctic Regions: Prof. P. T. Cleve ~The 
Epheperidæ or Mayfhes: Rev. A. E, Eaton —Arum italenm: J. 

tea. bd 


“CHEMIGAL SeciEry, at 8 “Ballot far the Election of Fellows.—Note on an 
oipparaens for Fractional Dgpstillation under Reduced Pressures: L T 
gme Ld R 
‘ROYAL@ENSTITUTAN, at 3-~Art of Pheidias: Dr. Waldstein. 
. e ° FRIDAY, Apri 20. 
* So@izwy or ARTS, at §.—Fish@ries of India: Surgeon-General F., Day. 
e 'Rovar Inserrggion, at 9.~ The Islay of Socotra: Prof Balfour, 
vi a SATURDAI® APRIL 2x. 
RovaL Instrityzion, at 3.~—-Geographical Evolution, A. Geikie. 
’ © i MONDAY, APRIL 23. : 
RoYAL GEOGRAPHICAL SOCIETY, at 8 30. 
nen cF ARTS, ah 8 MAA Transmission of Pnergy: Osborne Reynolds, 
Sar TUESDAY, “rm. 24. 
Rovar Mbarfcurruran Socmry, at re—Scientific Committee. 
ANTHROPOLOGICAL INSTITUTE, at 8.—The Mechanical Methods of the 
Egyptid§s: W. M. Flinders Petrie—On some Palxolithic Knapping 
“Tools aug Modes®£ Using them: F. C J. Spurrell, F G S. 
RovAL INSTITUTION, at §.— Physiolcgical Discevery Prof. McKendrick. 
Puotrograruic Society, at 8, 
“King’s CoLLEGE Science Sociery, at 8 -Artificial Imitation of Viral 
Processes: J. M Thomson. 


WEDNESDAY, APRIL 25. 


‘GrotocicaL Socrety, at 8.—0n- the Skull of Megalosaurus : Prof. R 7 


Py Owen, C-B , F.R.S —Notes on the Bagshot Sands: H. W. Monckton. 
Additional Note on Beulders of Hornblende Picrite near the Western 
- Coast of Anglesey: Prof T. G. Bonney, F R.S, 
« Society or ARTS, at 8- Economy of, e PNitation : Capt. Douglas Galton. 
s 3 THURSDAY, APRI 26. 
Rovan So®ery, at 4 30. 
Socrery oF TELEGRAPH ENGINEERS, at 8.—On some New Forms of Tele- 
one Transmitters ; with a Note on the Action of the Microphone: John 
Munro.—On the Influence of Surface Condenred Gas upon the Action of 
the Microphone: I. Probert and Alfred W. Soward.—On Microphone 
Contects: Shelford Bidwell, M.A. . x 
Socixr® or Arts, at Be~ Volatile Constituents of Coal: T B. Lightfoot, 
ROYAL INSTITUTIOÑ, at j.—Art of Pheidias: Dr. Waldstein. 


FRIDAY, APRIL 29, 
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| It is simple in its applicatior, 
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LIGHTNING CONDUCTORS. * - 


Experience, accumulated since the? time of Benjamin Franklin, prives ae 
conclusively that a Conductor made of Copper of adequate size is the best 
of all dbpliances for tle protectin of every description of building from the 
destructive effects of lightning. ., 


NEWALL & CoS 


PATENT ` 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Brildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and lso 
the Cheapest Conductor ever o'Tered to the Public. 

no Insulators being reqdired, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm. 
R. S. NEWALL '& CO., 
Pa D, WC.; 3€, WATERLOO ROAD, LIVERPOOL 








§. ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHHAD-ON TYNE. 


- If. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC Section, 72pp. , PHOTOGRAPHIC, 64pp. 





26, LUDGATE HILL, LONDON, E.C.; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C, 


NOTICE OF REMOVAL. 
JAMES HOW & CO., ` 
SCIENTIFIC INSTRUMENT MAKERS, 














Rovas InsriTuTION, at 9.-Solar Physics: C; W Siemens. ' 
, SATURDAY, APRIL 28. 73, FARRINGDON STREET, LONDON 
Puysicat Society, at 3-~A New Phctometer: Sir John Conroy.—Colour (Lare or 5, Bripg St, AND 2, Foster Lang). ° 
Sensations : H. R. Drcop.—Causes and Consequences of Glacier Motion 3. P P 
UTA R. Browne -Measurement of Radiant Energy: Capt. Abney, | HOW’S STUDENT S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
wR $ e š 7 
ROYAL LxstiruTion, at 3.~ Geographical Evolution: A. Geikie. Rock Sections and other Objects for the Microscope. e 
Essex Fima Crun, at Pon the seta of Epping Forest and Ad 
uses Affecting its Recent Great Diminution: Rev. J. M. Crombie, 
Files: g i ' LIFE ASSURANCE AND ANNUITIES. 
i LIFE ASSOCIATION OF SCOTLAND. < 
TWO-GUINKA SILVER KEYLESS tena vanes 
eee EYER WATCH * | meppen PERE OE AE ITE as aeaio | 
aving the prospect of at least average life, will find in the Asscciation’s id 
* (QPEN-FACE®). ARANTEED FOR FIVE YEARS. BONUS SYSTEMS ad a i 
a Ignelied m 6 holes, with crystal glass. Cannot be overwound. any of the it ee coerce far exceeding what can be obtained under 
. PARKINSON & FROD SHAM, ~ See ILustrations a Prospectus. 
4, CHANGE ALLIK, CORNHILL, LONDON. PLAE fe tee eee nae oa 44335 se 
Makers of Capt. Nordenskjald's Ch: ter, also of Dr. Li $ ` eg eis S T 7 
Menir Capta Orsensikyela's Chronometer Aso ot Dri Ligiigstone's LONDON : 5, LOQBARD STREET, anD 123, PALL MALL. 
e ` WRITE FOR DESIGNS. e EDINBURGH: 82, PRINCES STREET. . 
. =a 7 o L arn a ee eg ee 
e i be 
a os F. E. BECKER & COS.. ar 
. eaa °? o : . ° e . 
* e e 


PRICE LIST OF ẹ e 


' MICROSCOPTC REAGENTS AND, SUNDRIES >= 


{among the former Stains for BACILLUS TUBERC UPOSIS, 
. 6 


. > e 
and all the latest novelties fer Staining) Sji be sent Post Free on 
application to e e.’ 


eS e . ae e- >. 
P EF... BECKER, & ‘Co. `e 
34, MAIDEN *LANE, CQVENT GARDEN, LONDON, W.C. s ° 
® . p e e . e . e 
Š% a ae e s e e s bad ss .° e . 
s P y . `e PA ry 2 3 :° A ° x °, n , >" se . a . 
of e e . zr e °. à t.. e e e n e a 
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* Messrs. MAQMILLAN & -00:3 NEW HOOKS. g 








MR. RANDOLPH CALDECOTT’S NEW BOOK. 


Ty SOME OF ESOP FABLES, with Modern Instances aie ees 


by RANDOLPH CALDECOTT. From New ‘Translations by ALFRED CALDECOTT, M.A. The’Engravings by J. D. 
@oommr. Demy gto. 7s. 6d. ' - E'G week, 


: THE COLLECTED WORKS OF RALPH WALDO EMERSON, 


Uniform with the Eversley Ldition of Charles Kingsley’s Novels. Globe 8vo, 55. each. œ 
1. MISCELLANIES, With an Introductory Essay | 4. ENGLISH TRAITS g¢° &ND REPRESENTA- 


by Joux MORLEY. [Zn preparation. TIVE MEN. ii Way. 
. CONDUCT OF LIPE: D SOCIETY AND 
2. ESSAYS. : [Reaay. SOLITUDE. % AN * [Ready nm ‘ 
6. LE . 
3. POEMS. (Nae week. TITERS: se CIAL AIMS: gegen : 


a . 


MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRIES INTO HUMAN FACULTY AND ITS* DEVELOP- 


MENT. By FRANCIS GALTON, È. R.S., Author of ‘Hereditary Genius,” a ae Men gf Science,” &c.> With 
Illustrations. Demy 8vo, 165. [aVext seek. 
DR. C. W. SIEMENS’S NEW BOOK. 


ON THE CONSERVATION OF SOLAR ENERGY: a .©ollection 


of Papers and Discussions. By C. WILLIAM SIEMENS, F.R.S., D.C.L., LL.D., Ph.D., Mem Inst. C.E. With 
Tlustrations, Demy 8vo. 5s. ° 
MR. HENRY SIDGWICK’S NEW BOOK, 


THE PRINCIPLES OF POLITICAL ECONOMY. By Henry 


SIDGWICK, M.A., Preelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of ‘‘ The Methods 
of Ethies.” 8vo, 16s. 


THE ESSAYS OF ELIA. With Introduction and Notes by AŅFRED 





AINGER. Globe 8vo, gs. 
“Mr. Ainger prefixes an excellent critical introduction."—Saturday Regiew. an 
ENGLISH MEN OF LETTERS. Edited by Joun MogLEY. New Volume. es 


FIELDING. By Austin Dopson. Crown 8vo. 2s. 6d. A . 
ART AT HOME SERIES, NEW VOLUME, 


'. SKETCHING FROM NATURE. A Handbook for Students and 


° Amateurs, By TRISTRAM J. ELLIS. Witha Frontispiece and Ten Tato by HL. Sracy Marks, R.A., and 
: Twenty-seven Sketches by the Author. Crown 8vo. 2s. 6d. 


. THE ENGLISH CITIZEN. A Seres of Short Books on his Rights and eee Edited by Henry Craik, M.A, 
New Volume. 


“LOCAL GOVERNMENT. By M. D. Caaumaurs, M.A., Barrister-at- Law. 


. Crown 8vo. 3s. 67, 


LECTURES ON CATARACT: its Causes, Varieties, and Tetin. 
@ Being Six Lectures delivered at the Westminster Hospital, By GBORGE COWELL, F.R.C. Sa Senior Siygeon to the 
° A Westminster Hospital; Lecturer on Surgery and Ophthalmic Surgery in the Medical Shoo Surgeon to te Ro oyal . 
z Westminster Ophthalmic Hospital; Swrgdn to the Victoria Hospital for Children ; and Consulting Opfithalmic Suigeon tow 
the East London Hospital for Children. With Illustrations. Crown 8vo. 45. 6d. 


LIVY.—THE SECOND PUNIC WAR. Being Books XX]. XXY. 


of Livy’s Roman History. Tragglated into English, with Notex by A. J. CHURCH, M.A., Professor of Latin in 
id University College, London, and W. J. BRODRIBB, M.A., late Fellow of.5t. John’s College, Cambridge. ih Mps. 
Crown 8go. 7s. ôd, 


|© . WORKS BY ‘LADY BARKER. , fn Gia Gro? Gs gd, onch. 
. STATION LIFE IN° NEW ZEALAND» * New A YEAR'S HOUSEKEEPING fn SOU TEL AFRICA. 





*Raition. Crown vo. 3s Gd. _ With Illustrations. New Edition. Crown 8vo 3s 6a. 
Š z [Next Det: 4 . a [Next week, © 
e s 7 k e r o e 7 
° 
: MACMILLAN $ 4s. 6d. SERIES, —NEW VOLUME. E 
eo OF SIR CHARLES REED. By his Son, Cmaries E. B. 
ë oe A. Wiha ae Crown 8yo. 4s. oe f > o [Next Ore: 
” e 
Soe of 
s s MACMILLAN AND CO; *BEDFORD (STREET, LONDON, W.C. 
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“PAT EN T. GAS ÅTTACH M E NT PATRONISED BY HER MAJESTY THE QUEEN. ae 


: een 

TO ‘RANGE OVENS 
° m . 
= Crete By which any oven can be 
egg heated perfectly without a 
asi. fire in five minutes for roast- 
isg, and in ten minutes for 
pastry, with perfect results, 

This consists of a Burner 
standing on the bottom of the 
Oven, and a small clamp 
fastening on the end of the 
latch, forming a false latch, 
which keeps the oven door 
RW half an inch open, sufficient 
i» for ventilation, and also to 
admit the Gas supply-pipe. 
The oven requires no altera- 
tion, and the attachment can 
be fixtd or removed in a few 
ma seconds. The arrangement 
e =» will suit any oven up to 18 
* inches square. ` 
Price of the ATTACHMENT, 
complete, z.e. Burner and 
a} False Latch, 

6d. 


7s. 


For Boiling Arrangement on 
the Hobs, see Complete List. 




























PLETCHER'S PATENT HEATER 
FOR AfL FIRE OVENS. 
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APPARATUS, PRICE 2d„ POST FRE 





DRYING-ROOM STOVES, &c , POST FREE, 


ILLUSTRATED LIST of GAS and PETROLEUM FURNACES 
and LABORATORY APPARATUS, PRICE 2d., POST FREE. 
ILLUSTRATED LIST of GAS FIRES and STOVES, DOG GRAT 


ILLUSTRATED LIST of DOMESTIC and LAB 


THOS. FLETCH 


Pad OFFICES : THYNNE STREET ; 


WORKS: MUSEWM STREET, WARRINGTON. 


BEST, BLACK INK KNOWN.» 
: DRARER'S INK (DICHROIC). 
e DIFFERING FROM ANYTHING ELSE EVER PRODUCE®. 


. Writing becomes a pldisure ‘when this pnk is used, It has been adopted 
by the principal Banks, Public Ofkes, and Railwat Companies throughout 
“Ireland. ® 
It writes almostinstantly Full Black. 
Does not corroce Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, andnot liabletoBlot. | momenf of wMting. 
Eat be obtained in London, through Messrs. Barctay & Sons, Farring- 


BE, R 





Flows easily from the Pen. 





don Street; W. Enwarns, Old Change; F. Newezry & Sons, Newgate 
Street; J, Austin & Cos Duke Street, Livflpooly and to be had of gi 
Stationers? ted 
BEWLEY & DRAPERLimited), Dublin. 
* e ad e e 
e e 
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: . 2 s s é bs 
iA . e i o b 


First Peize Medals Brussels ang Philadelphia International Exhibitions, 
1876. ° 
Stlver Medal Crystal Place Electrical Exhibition.® 


SANDERSON & COMBANY, . 
ELECTRIC ENGINEERS,e e 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sore Inventors or Tue SOLID COPPER TAPE LIGHTNING CON- 
DUCTOR ın Continuous Lengths without Joints, as now being fixed by us 
to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand 
the City of London ‘Schools, Thames Embankment, City Guilds ‘Technical 
College, &c 
corf ROPE CONDUCTORS from Ons SHILLING per foot. 
ELEC@RIC RELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &c. 
LBADENHALL HOUSE, 
e 
tor, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C ) | 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Appararus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, á 
. LONDON, W.C. ý 





G. TISLEY & © i 


OPTICIANS, 


172 BROMPTON ROAD, SW. 
{Close to South Kensington Museum.) e 
THE PHONEIDOSCOPE | 


An Instrument for Observing the Colour-Figures of Liquid Films under the e 
® @ action of Sonorous Vibrations, 


Being a visible demonstration of the Vibwatory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOS@OPE, with 3 Diges, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardigarc Box, ros. bd. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY bd 
S. C. TISLEY & CO., 172, BROMPION ROAD? LONDON, S.W. 


TELEPHONIC ELECTRICITY, AW Materials supptied for 
erimental Parposes. 4 


@ e ` 
Price Litts of Electrical and Acęustic Apparatus, with Drauings and 
. Qescripiion of the Hamnonograph. Post Free, 2d. ` 
A CERTAIN 


AE Ge Sane Ao ae 

HOLEGWAYS: OFNSMENT. 

ULEGA LS STN ENLS ° 

iaire] REMEDY 

For BAD BREASTS, OLD WOUNDS,” and'eSORES., If 

effectually rubbed on the ‘Neck and Chest, it cures SORE 

THRDATS, BRONCHITSS,, COUGHS and, COLDS; emd for 

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, e 
e 
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"a | WRITE FOR 
. SAMPLES: | 
. ` agde n ; 
CONTRAST TH ESE 
: with ay) TEAS 
OTHERS. | 


PURE 
TEAS 


s od A 
4 y 
d - mas Y 
+. x g - 
Are of the HIGHEST QUALITY: ` 


Are supplied at the WHOLESALE PRICE. 


Are forwarded CARRIAGE PAI D FO? ALL. 
' PARTS. ` geet ue 


Prices : 1/8 to 3/- per gine : . 7 


_ ELLIS DAVIES & Co, 44, LORD ST., LIVERPOOL: 








CHAS. CHURCHILL -& C 


Importers of American Tools and Machinery, ° 
21, CROSS STREET, FINSBURY, LONDON, E.C, 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness, 
Lightness, Compactness, &c, Every Tourist should have one on his Summer 
Rambles. Cifcular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILIr& CO, are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
Amateur Lathes, ‘Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 


\ A New Book for Ladies, Hundreds of Illustrations, with Hints how to Orne: 
ment their Houses cheaply and tastefully. 300 pp. 8vo, Post free, 6s. 6a, 


AMATEUR CATALOGUE, 160 pp. (P: igolitio), with yoo MMlusts rations, 





“HOUSEHOLD ELEGANCIES.” : 


sent on recepl of 6d. 








WESLEY COLLEGE, 


5 


EEEFEFIELD. 


(AFFILIA TED TO THE LONDON UNIVERSITY, 1844.) 
GOVERNOR AND CHAPLAIN 


HEAD, MASTER 


SECOND MASTER 


First MATHEMATICAL MASTER 
And TWENTY ASSISTANT MASTERS and PROFESSORS. s 


In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Enrope, Hebrew, and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplisaed 


š Rev. W. H. DALLINGER, F.R.S, &c., &c. 
. H. M. SHERA; Esq, M.A., LL.D. 
C. J. SCOTT, EsQ., B A., Scholar and Prizeman (Camb.) 
wa oes THOS. HUGH MILLER, Esq., B.A. (Camb.), 


Professors. 


The Rev. W. H. DALLINGER, F.R.S., bas undertaken the PROFESSORSHIP of NATURAI®SCIENCE; ant a 
Weekly Lectures ard Class Instruction in Practical ZOOLOGY, BOTANY, &c. 

CHEMISTRY is taught by R. W. LANCASTER, EsQ., B.A. (rst Class Nat. Science), Christ Church, Oxford. PHYSICS _is 
taught by A. H. ALBEN, Eso, F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 3004, a year. 


iS s 


The JUNIOR’ SCHOOL, cond@cted in a separate part of the Building, is ın excellent efficiency?” ` 
` PROSPECTUSES may @ obtained by Application tP the GOVERNOR or HEAD MASTER. ee, 


ee NEXT TERM will commence on THU@SDAY, MAY et otle ‘one 





ARV EY, 


SCIENTIFIC 


se” 


BRA STREET, REGENT STREET LONDON, W. 


M os 


AND PEAK, 


: | April ta 1883 | 






SUCCESSORS TO w: LADD & CO., è 


IN 


STRUMENT MANUF, RACPURERS, 


* rifoLLON's.PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. 
PHILOSOPMICAY * RPPARATUS OF EVERY “DESCRIPTION SUITABLE FOR LECTURES AND CLASS INGTRUCTIONs IN 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY? RNEUMATICS, &c. 


. ILLUSTRATED, SATALOĜUE, PRICE SIXPENCE. 
ONP O 





Maguy-tan anp Co 





an 
Printed by R. Cray, Sons, Anp Tavor, at 7 and 8, B&mad Street Hill, Qfeen Victoria Street, in the City of London, and published oy 


» at the Office, 29 and 30, eee Street, Covent G&den —Tuursp.y, April 19, 1883 
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oe, ° . “ To the solid ground, 
= Of Nature trusts the mind which builds fof aye,” —gN ORDSWORTH 
— a wE s = - = ; 
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Registered asa Newspaper at the General Post Office.} ; - [All Rights are Reserved. 
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ELPHINSTONE AND VINGENT CONTINUOUS Bn Ne = SOUS 
* SHUNT MACHINES TO DRIVE 400 SWAN LAMPS, NOW READY. 
For prices and other particulars, “apply to 
* Mr. THEODORE BAXTER, 79%, Gracechurch Street, E.C. 
EES A E EA E R ETR 
ROYAL IN STITUTION OF GREAT 
- BRITAIN, is 
`% ALBEMARLE STREET, PICCADILLY, W. 
Monday, April 30, g pm., Professor McKenparice’s Fifth Lecture on 
Physiological Discovery. K 
Tuesday, May 1, 2 p.m., Annual Meeting of the Members. 
Thursday, May 3, 3p m , Professor Tynratr: First of Three Lectures 
ge Cou umford, Orginscor of the Royal Institution. Half a Guinea " : 
the Course. 
May.4, 8pm., Mr, R. H. Scorr: Weather Knowledge in 1883, THE “ ECONOMICAL ” FIELD GLASS. e 
9 peme This Binocular has achromatic object-glasses 14 inch in diameter, and & 
Important Work offered New at less than the usual Second-Hand Price. siding baer sling casey the obicie iom pms F and is fitted in a 
case, price £1 558.5 se e T 5 
WEL tes DICTIONARY of CHEMISTRY. ` Ilustrated Catalogue of Binoculars post free. j 
atest Complete Edition, including all the Supplements; 9 Large Vols. 
8voScloth, New (Longmans, 1881}, for 48 8s., carriage par a Gell at [1 Ener r 
Age), Raney Mrnteurion ucassany t secure above at mis once. | JOHN BROWNING, 63, Strand, London, W.C, ° 
, MAPPIIN @& WEBB’S |  NEGRETTI AND ZAMBRA’S 


CHESTS METEOROLOGICAL INSTRUMENS. . 
RAI N GAUGES. bic 


PLATE | a ae ae 


paid ATN, GAUGE, 8-inch, 


ô U ji To ERY ARE gee IGE on 


[COMPLETELY SYMONS’ IMPROVED SNOWRON RAIN 











+ 
FITTED. - a GAUGES, 5-inch, ° 
À. eee e With Gradmated Measuring Glasses divided to 
le All Sizes in Stock. rigth of an inch® 
t= SPECIAL RAGNGAUGES of LARGE CAPACITY 
pis . Y for Tropical Cpuntries, ° 
DETAILED LIST eRe, 
» FREE: NEGRETTI *& ZAMERA ° 
eS e “SCIENTIFIC INSTRUMENT MARERS Fr) 
OXFORD STREET, WEST END; AND * HYOLBGRN VI pe o 
; VIADUCT, 
MANSION HO E CTY, b45, CORNHILL, &e 192, REGENT *SYREET,“LONDON, © ° 
PHOTOGRAPHERS—CRYSTAL PALACE, SYMENHAM, * i . 
MANURAGT ‘ORY-~The Reyal Plate and Cutlgry ye) SHÈF IELDe è Iğusgrated apie Lists posted free. ° it’ . 
e ° Py or o” oe . bs 2 
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FMS MICROSCOPES. ii 
Pane LIVING SPECIMENS FOR THE MIGROSCORE, 
| Unequalted by any ettir M ra k iama, Eees nen Purchasers | THOMAS BOLTON, MICROSCOPISTY’ “indeNATURALISTS’ 
| e . ED a UNDOWHEELE h STUDIO, 57, NEWHALI, STREEP BIRMINGĦAM. 
| i ee e T. B. kas last week sent to his subscribers specimens of Coftochilus 
e 48o Tollington Road, Holloway, N., London. volvox, or Volvox globator, with dgawing and description, Hg has also sent 
. é oor Spongula eae Melicerta ringens, Fl sunra Sorhinta, R mpami- 
ata, Philodina roseola, Lophopus crystalhnus? , &e. 
f ST, THOMAS’S HOSPITAL MEDICAL | ` Weetly Amouncements willbe made in the place of Organisms T. B. 
' - oe COLLEGE, is supplying. ry w 
| : P g ALBERT EMBANKMENT, S.E. Specimen Tube, Ona Shilling, post-frgee 
pas Sump Sesion wil cpmumence on, May wt, Stadents whe have | Twentpsiz Tube tn courae of Six Months for Subset hx 18 
tions of the Royal College of Physicians it 1s an advantage to begm in the or TweluegQug@ for ros. 6d. Pd 
Summer Sesion; those entering in summer are also eligible to compete for Portfolio of Drawings, Nine Parts,qs. cach. %e 
Deeks ied Scholarships of £100 pad gso ee in October - ə 
ere afe numerous Prizes and Sc! i d ail Appointments 
; onan to Students mittens Pi charge: - i Beret S TO ASTRON O M E RS. o * . 
‘ Pitan ee i 
Ara hout the year e Exsminations:of.the niversity of London are held Intending Purchasers of ‘Tefescopes should send f&*** rings on Silvered 
A” Register of Approved Lodgings and of Private ilies receiving | Glass Reflecting Telescopes, ® by G. CALVER (makee of thes 37-in:h 
Students to reside is kept in the Secretary's office. : Ealing Reflector, &e.), and g Appendix,” containing ese Testim 
å Prospectus and all particulars can be obtained feom the Ygoretary, Dr. as to their efficiency, &c.,&¢ Post free Afine Stamp = . 
YLLESPIE, 
W. M. ORD, Dean, G. CALVER, F. RoS 
” HILL SE, è , 
NORMAL SCHOOL OF SCIENCE AND ° .  WIDFORD? 
ROYAL SCHOOL OF MINES. . CHELMSFORD. 
Mr. F. O. BOWER, M.A., will deliver a Course of Thirty Lectures on N.B.—Second-hand Reflectors and Refractors frequently {gr Sale. 
Botany, beginning on TUESDAY, ast May, at 10 a.m, 7 
ree connection with the Lectures there will be a Course of Laboratory | NORTH BRITISH AG RECULT URIST 
a arma 2 A is the only Agricultural Journal in Scotland, and circulates extensively 
For terms, &c’, apply tothe REGISTRAR. amongst | ded iral Toun Factors, Farmers, Fanm-baiif and others 
v interested ın the management of landed property throughout Scot d 
THE ALFIAN ELLO METEORITE. and the Northern Conaties ot Eugland: degable circul h 
i . ~ ; The AGRICULT T bas a very consi e circulation on the € 
JAMES R. GREGORY has received numerous Examples of thés lætesé | Continent of Europe, America, Australia, and the Colonies. 
wn tren Meleri Sane uch fon Pebmary 16,03, and ie | “Bho ACRICELTULISE pobre Wednesday henson, ipe 
D a fe ma 7 x t and contains Reports of all the pnnaci tii 
Specimens of many other Meteorites now in stock, Lists may be bad of and Trish Markets of the week, besides Telegraphic Reports of Phos held 
on the day of publication. . 
7 J SIOR S R GREGORY, The Veterinary Department i$ edited by one of the leading Veterinarians © 
> MINERALOGIST AND GEOLOGIST, ~ ta the country, qd ba Resets to the pees and Tosder aaa guide to.the ` 
Bi HAR! f A rearing of anima’ their.treatment when labouring under discase, 
8, CHARLOTTE STREET, FITZROY SQUARE, W. Fa i Rep: or are given of the M feetings of nf Royal Agricultural sol 
5 of En oyal cu. ociety of Ireland, the Highland an 
MICRO-PETROLOGY. Agricuftural Society of Scotland, the Scottish Chamber of Agriculture, 
A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, ad al ehe principal Agricultwal ciations throughout Grey riain ano 
Diabase, Diorite, Dolerite, Elvans, Gatbro, Gntiss, Granite, Granult å R 
Lava, Lip arite, "Napoleo nie Nephelenite, a Oba dian, P erthite, "Pilrite, ae Boreas addressing themselves to Farmegs a better medium does 
tchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, Price 34. B i 
Se H P . By post 3}d. Annual Subseription, payable in advance, 143. 
Pa a E E A 
, ondon, E. 
&e. THOMAS D. RUSSELL Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. ‘ 
. f) 
. z 48, ESSEX STREET, STRAND, W.C. ESTABLISHED 1843, 
ir : i — 7 
| r DIAMONDS IN MATRIX. LELECTRICITE: 
R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has P : ; 
R on sale Specimens ôf the above; also Cut Precious Stones in all Colours. Chaque Samedi, 16 pages, grand in 8vo, 2 colpnnes, 


i Precious Stones valued and bought. 
x2, FRITH STREET, -SOHO, W. 


e ®MINERALOGY AND. LITHOLOGY. 








REVUE HEBDOMADAIRE, ° ‘ 


Scientjfique, illustrée, spéciale, seul Tournal tenant les lecteurs 
au courant de toutes les expoMtiong électriques, et ge tous leg 
7 A e 





° < MR. HENSON HAS NOW SOME SPECJMBNS OF THE AL- progrès de P’élettricit€. 
FIANELLOMETEORITE THAT FELL FEBRUARY 16, 1883. : W. de FONVIELLE. 
, Also some Rare ann Choice MINERALS, FOREIGN ROCKS, Rédacteur en chef: W. ; z LE. ‘ 
&e., &e. a ə E. de CLISSOY: Directeur. 
LA on Application. e° Subscription Yearly, 16s. ; Six Months, 9s. 
x ` ee 
z Hamers Chisels and Hammer Straps: Agency for England and Colonies— . 
| PRIVATE LESSQNS: AND EVENING CLASSES. é FEVRE AND’ CÒ. ENGINEERS 
ee A Blougipe Cases and Apparatus. R z ree ee 
x ° Catalogues free. ` ` e 26, BUDGE ROW, CANNON STREET, LONDON. 
: ‘ oy . Speci sent post fpe. 
pe SAMUEĻ HENSON, . Se % 
` i . e 277, STRAND, LONDON, -+ On the xst of ow Month. . 
- 3 on ° Oppofite Norfolk Street. : JQURNAL eOF BOTANY, . 
Se, Sale ae las aS x e Paes 
* THE EMPRBSS LAMP, as Déscribed and| , BRITISH AND FOREIGN.- 
Figuredeti the English Mechanic,®* July 1, 1881,8burns mineral eils in n 5 ., Briti 
e hen moet perpa fhonner without a Tr, an ane with entire freedom Edited by ie mes Britten, FIS., British Museum. 
from smgkesgsmell, or dangef of explosion: The light afforded is Contants.—Original Articles by, leading ‘Botapists.—Extricts, and 
@. whiter, steadier, cooler, and cheaper than that of any other lamp in | Notices of Books afd Memoirs —Articles in Journals.—Botanic#l News.— 
l ee a we ae | ee : 
rs on application to GO. » ERctric fBe! i 7 iption fc Year, le in ad 1» 12S. 
bg e Fitters, &e. Office: ta, Lowndes Terrace, RIE London, Prce i3 Subscription or One-Year, payable in advance, fas 
| * © X Sw, price us of Electric Bells on Application. . I®ndon: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C. 
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MESSRS. MACMILLAN &. 008 PUBLIGATIONS: l 








POLARISATION OF “LIGHT. 


Fourth Edition. Crown 8vo. 3s od. 


. By WILLIAM SPOTTISWOODE, LL.D., P. R? S., o 
By WILLIAM Sportiswoopr, LL.D., P.R.S., &e. 


With I¢lustrations. 
Ngture Series» 


“The ltJe book before us gives a pretty complere survey in a generally popular style, and so far as ıt can bz done in that way, of the presensknowledge 
of the phenoMena of polarisation of light “. € have no doubt the book will prove highly acceptable to a large circle of readers,” =- 7 he Atheneum. 
«© 1 ° | By Professor HUXLEY, LL.D., F.R.S., &c. *e 


LAY” SERMONS, ARDRESSES, AND REVIEWS. 


Edition. .8vo. 7s. Ga 
RSSAYS SELECTED PROM LAY SERMONS, 
eADDRESSES, AND REWIEWS® Second Edition. Crown 8vo. 1s. 
* CRITIQUES AND ADISRESSES. ‘8vo. ros. 6d. 


PHYSIGGRAPHY, AN’ INTRODUCTION TO 
. THR ST@LY OF NeFURE. With Coloured Bates and Woodcuts 
New Edition. Crown 8vo 6s. 


“AMERICANe&D SR ESSES, WITH A LECTURE 
HE STWDY OF BIOLOGY 8vo. 6s. 62. 


oe z 


TEXTBOOK OF GEOLOGY. With Illustrations. 
Medium 8vo. My. . 


,GEOŁOGICAL SKETCHES AT HOME AND OUTLINES OF FIELD GEOLOGY. 


ABROAD With Illustrations. 8vo. ros. 6d. 





SCIENCE AND CULTURE, AND OTHER 
ESSAYS. Demy 8vo. ros. 6d. 


INTRODUCTORY PRIMER. 18mo._ rs. 


[Science Primers, 


LESSOMS IN ELEMENTARY PHYSIOLOGY. 


Wi numerous Illustrations. New Edition. Fcap. 8vo. 4s. 6d, 


HUME. Crown 8vo. 2s. 6d. 


[English Men ot Letters Series. 


* By ARCHIBALD GEIKIE, LL. D? F.R.S. vo 


ELEMENTARY LESSONS IN PHYSICAL 


GEOGRAPHY. With numerous Illustrations. Fcap. 8vo. 4s 6a. 
QUESTIONS ON THE SAME. 1s. 6d. 
With 


numerous Illustrations, Crown Svo. 35 6d. 


PRIMER Of PHYSICAL GEOGRAPHY. With | PRIMER OF GEOLOGY. With llustrations 





Illustrations. 18mo. 1s. 18mo. 1s. 
: ` MACMILLAN AND CO., LONDON. 
e : Now Publishing, in Crown Buo, price 3s. 6d. each. 


Hui THE ENGLISH CITIZEN: 


A SERIES OF SHORT BOOKS ON 


° HIS RIGHTS AND RESPONSIBILITIES. 
Edited by HENRY CRAIK, M.A. 


This series is intended to meet the demand for accessible information on the ordinary conditions and the current terms of our pohtical life, 
The series deals with the details of the machinery whereby our Constitution works and the broad lines upon which it has been constructed, œ 


The books are not intended to interpret disputed points in Acts of Parliament, nor to ref erin detail to classes or sections of those Acts; but to select 
and sum. up the salient features of aay branch of legislation, so as to place the ordinary citizen in possession of- the main pomts of the law. 


The following are the Titles of the Volumes :-— 


1. CENTRAL GOVERNMENT. H. D. TRAILL, D.C. om 
late Fellow of St. John’s College, Oxford. [Ready. 


“MP Trail gives a chapter to executive government under the constitu- 
tional*system, anoth€t to the cabinet, and then one apiece to the great 
offices of state... ‘This scheme Mr. Traill has carried out with a great 


deal of knowledge and in amexcellent manner . .. Aclear, straightforward 
style enables g1m to put his i aia in a way at once concise wad lucid,” 
o —Saturdey Review, P 


-2 pis! ELECTORATE AND THE LEGISLATURE. 
SPENCER WALPOLE, Author of “The History of England from 


[Ready. 
“Mr “Walpole traces the growth of the power of Parliament through ‘all 
those stages with @hich we are flow familiar, and he ‘does so oH clearly 
and sficcinetly."—S¢ Y¥ames’s Gazette. 


3. LOCA], GOVERNMENT. M. D. CHALMERS,” MA. 

“TE people always read “Be th@®pufpose @ acquiring really Rectal’ inforgpa~ 
matig Mr. Chalmers’s contribution to ‘The English Citizen’ series should 
go rapidly through many editions, It is packed full of facts about our local. 
government, aligyorthy to betknowng”—Saturdny Review, 


4. JUSTICE AND POLICE. £. POLLOCK, late Fellow 


of Trinity College, 
University of Oxford &e. 


5. THE NATIONAL, EDGE i, THE- NATIONAL 
EBT, TAXES, S AJ W [Ready. 
sf we have, ere now, a occasion to warmly peti the English @itizen 
Senes Not one of these works has better deseryed thghighest encomiums 
. Wilson’s book. .. . It is calculated të do much in the way of 
entie hi enment.” aT he Citizen. 


8. THE STATE AND EDUCATION. "HENRY CRaIK® 


MACMILLAN AND €O., “LONDON, . 


wide circulation,” 


8. THE „STATE IN ITS RELATION TO TRADE, 


digested. The facts are 
which the author desires to inctleate, or in cordance with the particular 
branch of law to which they relate” tum Law Times. © 


10. THE STATE AND” THE LAND. F. POLLOCK, 





IL. 
B 


Gombrid e, cae of Juris rudence in t@e 
ê i *| British Daily Maile 


12. FOREIGN e RELATIONS. 


7. THE POOR LAW. . Rev. T. W. Fow Le, M.A. 


[Ready 
“Mr. Fowle’ 3. treatise is a valuable little summary. . It is worthy “of a 


— The Acadenty. 


Ready Xy 
The s a one on which Mr, Farrer, from his 6fficial positi speaks 


with a fulness of knowledge such as few possess, and this knowledge | he 
has the faculty ofconyeying to others in a vigorous and attractive way.” — 
The Economist, 


9, THE | STATE IN RELATION J0 LABOUR, “ae 


JEVONS, LL.D 
tf Ke Nie book is full of mel ‘Suisun, well and aura 
yenently grouped, esther to illustrate principles 


late Fellow of Trinity College, Cambridge, Professor of irisprudence 
in the University of Oxford. (fu the press. 


STATE AND TYE CHURCH: Hon. a ne 
crecllet, ach iGous, candid, and imgartial "*-North 


w oa 


LLIO 
“This is 


SPENCER WaLroe, 


Author of “@be History ofeEngland ‘from 1815.2" [Ready. e 
áA work aiden eens stu dent. of public Bias Moukl almæt know by 


heart. "_ Glasgow News. ® 
13 (1) INDIR, J. S. COTTON, itte Pa low of Cueen’s 
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J&A, 


aNo.®XC., with 10 Plates, April, price ros, 
TRE PQUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by , 
E. RAY LANKESTER, M.A., F.R.S., F.L.S., 
Fellow of „Exeter College, Oxford, and Jodrell Professor of 
Zoology in University College, London. 


With the co-operation of 


W. T. THISELTON DYER, M.A., C.M.G.y F.R.S, F.L.S., 
Assistant- Director of the Royal aa a ; i 


E. KLEIN, M.D., F.R.S., 
Joint-Lecturer on General Anatomy and Bhysiology in the 
Medical School of St. Bartholomew’s Hospital, London ; 


AND 


ADAM SEDGWICK, ™M.A., 
Yellow and Assistant-Lecturer of Trinity College, Cambridge: 


Manors ‘— 

The Anatomy and Development of Peripatus capensis 
Francis Maitland Balfour, LL.D., F.R.S, Fellow of Trinity College, 
Professor of Animal Morphology in the University of Cambridge. 

On a Morphological Variety of Bacillus anthracis. By E. Klein, MD, 
¥,R.S , Joint Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholamew’s Hospital London. 

Note on the Furegoing. By E. Ray Lankester, M A., F.R S. 

Note «n a Pink Torula. By E. Klein, M.D., F.R S. 

Observations on Saprolegniæ. By H. Marshall Ward, B.A., Berkeley 
Fellow of Owens Cullege, Victoria University. R 

On Double Staining Nucleated Blood-Corpuscles with Anilin Dyes. B 
Vincent Harris, M.D., Demonstrator of Physiology at St. Bartholomew's 


Hospital. 

Some Recent Researches on the Continuity of the Protoplasm through the 
Walls of Vegetable Cells. By Walter Gardiner, B.A., late Scholar of 
Clare College, Cambridge. B 

aay of Recent Researches on Spermatogenesis By J. E. Blomfield, 

Note on a Minute Point in the Structure of the Spermatozoon of the Newt. 
By G F. Dowdeswell, M.A. 

On the Existence of Spengel’s Olfactory Organ and of Paired Genital 


Ducts in the Pearly Nautilus. By E Ray Lankester, M.A, F.R.S., 
. Jodrell Professor of Zoology, and A. G. Bourne, B Se 


By the late 





E Second Edition, enlarged, with 17 Engravings, feap. 8vo, 3s. 6d. 
MICROSCOPICAL SECTION-CUTTING: 


a Practical Guide to the Preparation and Mounting of 
Sections for the Microscope, special ‘prominence being 
given to the subject of Animal Sections, By DR, SYL- 
VESTER MARSH. 





Sixth Edition, with 26 Plates (including Coloured Frontispiece) 
and 502 Wood Engravings, crown 8yo, 16s. 


THE MICROSCOPE AND ITS 
REVELATIONS. . 


By WILLIAM B. CARPENTER, C.B., M.D., LL. D., F.R.S., 
F.G. S., F.L.S., Corresponding Member of the Institute of 
France, and of the Æmerican Philosophical Society. 

oe 


kd 
Nearly reddy, Part I., demy 4to, stiff covers,*price rss. 


HOSPITAL ,CONSTRUCTION AND 
MANAGEMENT, *By Dr. F. J. MOUAT, Local Gog 

- y@nment Board JInsBecty,, and H. SAXONe SNELL, 
* Fellow of the Royal Igstitute of British Architeots. A 
Systerfatic Work on the Arrangement; Management, and, 
Construction of Hospitals, @nd the Ordavisation of Medical 
Relief in the Metropolis. Illustrated “with a Large Map 
and upwarJ@ of sw Lithographic Plates ¢fesides numerous 
Woodgnts) of the Principal Patilion Hospitals of the Wérld, 

e many of,wifich Have -neveg before been %ublished in this 
qcountry. To be coinpleted in Two Parts. 
fe 0 : : 


LONDON ° 
 ) 


-è 


CHURCHILL, Publishers.” 








11, NEW BURLINGTON STRIET. 





Ninth Editiom, fcap, 8vo, 75. 6a. .? 
HARDWICH’S PHOTOGRAPHIC CHE- 
MISTRY, THEORETICAL and PRACTICAL. By J. TRAILL 
TAYLOR, Editor of the Photographic Times andW@merican Photo- 
grapher ; late Editor of the British Sournal of Photography. 
a 


. 
Fourth Edition, with 1185 Wood Engravings? crown Svowrss. 


os 

A MANUAL OF BOTANY; Including» the 

Structure, Functions, Classifigations, Properti®, and Us¢@of Plants, 

By ROBERT BENTLEY F.LS, Profestr of Botany, King’s 
College, and to the Pharmeutical piety. . - è 

` -—- ° roe a 2 


Fourth Edition, with 83 Engravings, 8vo, 1g. *" ° 
ANA- 


HANDBQOK OF VOLUMETSRG 
LYSIS, or, the Quantitative Estimaff% of Chemical Substances by 
Measure, applied to Liquids, Solids, and Gases. Adapted to. the re- 
uirements of Pre Chemical Reag@ch, hological Chemistry, 
harmacy, Metallurgy, Manufacturing ChemMstry, ePhotegrapay, &c., 
and for the Valuation of Sifbstances used in €Commeree, Agriculture, 
and the Arts. By FRANCI¢ SUTTON, F.C.S., FIC 





Third Edition, with 48 Engravings, Post 8vo, 7s. Q, ` 


oe 
PRACTICAL AND ANALYTICAL 
CHEMISTRY, Specially adapted for Schools and Colleges, and for 
Beginners. By FRANK CLOWES, D.Sc., Professor o? Chemistry 
in University College, Nottingham. . 


Second Edition, Enlarged, 8vo, 2s*6d. 
PRACTICAL CHEMISTRY: ANALYTI- 
CAL TABLES and EXERCISES for STUDENTS. By J. CAMP. 
BELL BROWN, D.Sc., Professor of Chemistry in University College, , 
Liverpool. : e 
$ Aa @. 
Fifth Edition, with Engravingsg8vo, 7s. 6d. 
VAIENTIN’S QUALITATIVE CHEME. 
CAL ANALYSIS. Revised and Corrected by W. R. HODGKINSON, 
D., Demonstrator of Practical Chemistry in the Scienge Schools, 


South Kensington. a 


- Fifth Edition, with 292 Engravings, 8vo, x6s. 


CHEMISTRY, INORGANIC AND OR- 
GANIC. By CHARLES L. BLOXAM, Professor of Chemistry in 
King’s College, London. bi z 


8vo, cloth, rs, 


NOTES ON THE DETECTION OF THE 
ACIDS (Inorcanic ann Orcanic) USUALLY MET WITH IN 
ANALYSIS For the Use of Laboratory Students. By J. WILLIAM 

AMES, Ph.D. (Jena), F.C.S. (Lond. and Ber.)y Demongsrator and 
ecturer in the Mining School, Bristol. ° 4 ° 


With Engravings, Two Vof, Bvo, £2 2 


e S; 
COOLEY’S CYCLOPAaDIA4 of PRACTI-» 
CAL RECEIPTS and Collateral Information in the Abts, Mafu 
tures, Professions, and Trades ; designed as a Comprehensive Supple- 
ment to the Pharmacopoeia and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Famihes. Revised 
and partly rewritten by Prof. RIQHARD V. TUSON, F.LC., F.C.S., 


assisted by several Scientific Contributors, rw 
te 


{ 


° 7 s 
With Engravings, crown 8vd, 6s. 6d, œ be 


THE *BREWER, DESTILLER,- AN 


WINE MANUFACTURER: giving full Directions for tee Manu- 
facture of Beers, Spirits, Wines, Lit years, &c., &c., being the First 
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~e vols. may be Mad separately or together, at 7s each 
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on all subjects connected with Entc#hology, and especially on the Insects of . 
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/ > BARVEYVT AND PEAKE, e, 
A - 9 SUCCESSOR§ TO W. LADD & CO., ° . oi \. 
SCIENTIFIO INSTRUMENT MANUVACTURERS,- ‘ 

BEAK STREET, REGENT STREET, LONDON, W « ° 

F >è ° THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PROJECTION. ° . ° 


PHILOSGPHICHL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES *AND CLASS “INSIRUGTIOY IV 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 
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PATRONISED BY HER MAJESAY THE QUEEN a° : 


First Prize Medals Brussels and Pigladelphia Infernatiggal din fibstions, e 
. 1876, a | 


76. 
Stloer Medal Crystal Palace Electrical Exhibit#y, è . 


SANDERSON .& TOMPANY, 
ELECTRIC ENGINEERS, © ese 


e ° 
MANUFACTURERS OF &VERY DESCRIPTIONS F © 


LIGHTNING CONDUCTORS: - 


Soue Inventors or tug OLID COPPER TAPE LIGHTNING CON- 
DUCTOR in Continsaous Lengths without Jomts, as now being fied by us 
to Westminster Palac , che Roya! Mint, the Royal Courts of Ju: tice, Strand, 
the City of London xctocls, Thames Embankment, City Guilds Technical 
College, &c. A ( 
COPPER ROPE CONDUCTORS from Ong SHILLING per foot. 
ELECTRIC BELLS, PNEUMATIC BEL Lg, SPEAKING 


TUBES, &c. oi 
LEADENHALL HOUSE, 


101; Leadenhall Street, London, E.C.e » 
(Late 44, Essex Street, Strand, W.C.) 


° rs 


re 
INVESTMENT ASSURANCE. 


POLICY-HOLDERS IN CLASS B OF THE 


LIFE ASSOCIATION OF SCOTLAND 


Obtain all the Advantages of an Ordinary Life Assurance combined with a 
most PROFITABLE INVESTMENT. 








CLAIMS Paid and BONUSES exceed FOUR MILLIONS. 


*,* IMMEDIATE ASSURERS 
Will secure a YEAR'S BONUS more than later Entrants, 


LONDON: s. LOMBARD STREET, and 123 PALL MALL 


EDINBURGH. 82, PRINCESS#TREET. s 
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LA SEMAINE -FRANCAISB: aed . 





Newspaper and Review in the French Language, Politicsy Littygture @ 

Science, Art, Varieties, Notes. Price 3¢., through ‘Booksellers, ghd at 

the Railway Bookstalls. Office, 37, Southampton Street, Strand, V-C. 4 
LA SEMAINE FRANCAISE, Journal Francais pour 


l'Angleterre > Politique, Littérature, Sclences, Arts, Variétés, Nouvelles 
et Nee Un exemplaire par la poste, 34¢., en timbres poste. - gare 
ment franco par Ja poste—un an, =5s 2d; six mois, 75. 7d. Pnix@d. 
chez tous les librairies et aux gares des chemi f. 
aux bureau@ 37, Southampton Stress, Syands Londres, we. . 
LAP SEMAINE FRANGAISE.-“*La Semaine Ffan- 
gaise’ has been brought*out in London for the benefit of those English 
¢ readers who may wish togstudy contgpt gray French from all points of * 
view, instead of confining their reading to one yerticular Galliceprint. 
w _ It certainly merits success.” — Graphie. t 
LA SEMAINE FRANÇAISE, —¢ The numbers before * 
us are full of good things. . .¢ . It whl be far Wetter for most than any e 
one of the best pyers published ina Paris itself. We are much pleased 
with the character of it, and believe itywill be highly valued in all those 
many households where French is cultivated. The printing is very well 
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LX ’ a toe om Nowe we -t 7 7 
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P.0.O. payable to TY Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Gffice, 37, Southampton Street, Strand, W.C, 
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HEROES OF SCIENCE. , 


e 
The abjegt of this Series of Books is to teach Science by Biographies of 
aha entao &: thsi 7b pare ae: Science whose cetera labours 
have, in the progress Of time, adoanced it to tts present level.) 
-ane i New otme. 
CHEMISTS. By M. M. PATTISON MUIR, Esq, Caius 
e @llege, Cambridge, Woth several Diagrams. Crown 8vo, cloth 
hoards, 45. o -e kS 
* The following Volymes have been already published :— 
« oe 
BOPANISTS, ZOOLOGISTS, and GEOLOGISTS. By 
Prof. P. Magrin Duncan, FeR S. Crown 8vo, cloth boards, 4s 
P ow hggld be a usefulgoolume fog beginners.” —Morning Past 
. As ERS, By EpJ- C. MORTON, B.A., Scholar 
e df?St, John’s College, Cambridge, Crown 8vo, with Diagrams, cloth 
e ° bords 4s. . 
“Më Aawon’: book is highly interSsting.”"—-Satugday Review, 
: Net 


ARLY BRITAIN. 
Pg Sez DA Bogks will embrace Monographs on Celtic Britain, Roman 
Britain, S candgnaviay Britan, and Norman Britain.) 
bd New Volume. 
` K N BRITAIN. By the Rev. Prebendary SCARTH, 


Re@or of Wgington, Somerset With Map. Fcap, 8vo, cloth boards, 
2s. 6d e’ 
The following Volumes have been already published: — 
ANGLO-SAXON BRITAIN. By GRANT ALLEN, Esq., 
B.A. Fcap. 8vo, cloth boards, 2s. 6d. 

“ Tf any readggwi-hes to obtain, in a small compass, a general and popular 
view of our Adfglo-Saxon language, literature, and laws, he cannot do better 
than study ıs careful and consci®ftious epitome of those subjects ”— 
Spectator h 
CELTIC BRITAIN. By Professor Ruys, With Two 
, Maps. Feap. 8vo, cloth boards? 35. 

P a Mch instruction will be found in a small compass. ”-—Daily Ch onicle. 


° “EARLY CHRONICLERS OF EUROPE. 


[TeWWect of this Series is to bring Readers face to face with the sources 
of Aprly European History, and thus enable them to obtain a more intei- 
ligent grasp of Ge subject than can be had from second-hand compilations.) 


New Volume. 

ITALY. By Count UGO BALZANI. 
boards, 4s 
. The following volumes have heen already published =- 

ENGLAND, By JAMES GaiRDNER, Author of “The 

` Life and Reign of Richard III.,”’ &c, Crown 8vo, cloth boards, 4s 
“The book is well and thoroughly done, and makes a very valuable addi- 

tion to the stock of historical manuals. "4 thescetent 


. FRANCE. By Gustave Masson, B.A., Univ. Gallic., 
® Assistant Master and Librarian of Harrow School, &c. Crown 8vo, 
® cloth boards#Ms. 

“ Full of exceedingly interesting and valuable matter. ””—Guardian. 
° 


HIEF ANGIENT PRILOSOPHIES. 


eries of Books will dealwith the Chief Systems of Ancient Thought, 
ny matters of History, but as having a bearing on Modern 


EFICU. NISM. „By WILLIAM WALLACE, M.A. 
e Fellow and Tutor of Meffon College, Oxford Fcap. 8vo, satteen cloth 
q beards, 2s. 6d. 7 e ~ 


Crown 8vo, cloth 






~~ 
e ° "This lige voluge appears to us an almost podel handBook.!”—Pad? 
Mall Gdefhte 


STDICISM, By th€ Rev, W. Cape’ M.A., Bellow 
of Hertford College. Fcap 8vo, satteem cloth boards, 25. 6d, 


“To surggip, we think Ao yle and tgne of the book worthy of ®@eh 
ise ; its oral ud philosop ¥: criticism singularly just and orthy, of ye 







all Mall Gazet. d 
: “ We may permfoursepyes to point to thee clearness and style of agrafige- 
ment which distingi¥sh both these little treatises.”’— Tines. (J 


i) 

FREAKS D MARVELS OF PLANT LIFE; or, 
Curiosities Sf Vegetahon. By M. C. Cooxz, M.A., LL.D., Author 
of “ Ponds ayd Ditches,” &c, With numerous Illustrations” Post 8vo, ® 

. *cloth boards, 6s. if = e 

®© = Itis wellefitted to instruct and to attact a class of readers who might 














MANUALS OF HEALTH. 


FOOD, By ALBERT J. BERNAYS, Esq, F.C.S., &c. 
Fcap 8vo, limp cloth, xs. $ ” o . 


“t Nothing could be better than Dr Bernays’ little work, ang we cordially 
recommend it to every one who finds it necessary {consider either his 
stomach or his purse.”—Church Times. ® 


HEALTH AND OCCUPATION. By BENJAMIN WARDe, 
Ricwarpson, Esq, FRS, M D., &e. Fcap. 8vo, hmp cloth, rs. 
‘The Manuals of Health published by the Society for Promoting Christian 
Knowledge should be in the possession of every family that is not utterly 
careless of its own safety and welfare ’—J/U/ustrated Loitdon News. 


ON PERSONAL CARE OF HEALTH. By the late 
- E A. Pages, (1 D., F.R.S. Fcap. 8vo, limp cloth, xs. 


“The Softy for Promoting Christian Knowledge has conferred a very 
great beneft, principally on the poor and on those who have much intercourse 
with the poor, but incidentally on persons in all ranks, by the publication of 
mae manual on personal care of health.” — Pall Mall Gazette, 


WATER, AIR, AND DISINFECTANTS. By W. NoEL 
BarTtLEY, F.R.S. E., F.C.S., &c. Fcap. 8vo, hmp cloth, rs. 
“The present volume, from the pen of Mr. Hartley, is well fitted to become 
a recognised authontY, fnend, and companion in every home in England,” =e 
CROs 


THE HABITATION IN RELATION TO HEALTH. 
By F S. Frangors CHAUMONT, M.D., F.R.S , Professor of Military 
Hygiene in the Army Medical School, Netley, Fcap. 8vo, limp cloth, rs. 

“One of those excellent practical health manuals which should be studied 
and acted on by every householder.”’—Grap/uc. 


MANUALS OF ELEMENTARY 
SCIENCE. 
Fcap. 8vo, limp cloth, rs. each. 
ELECTRICITY. By Professor FLEEMING JENKIN, 


F.R.S. With numerous Illustrations, 


“In this manual of elementary science young students will find the laws 
hich povem electricity and magnetism very clearly explamed.” —Daily 
kronice. 


ASTRONOMY. By W.H. M. CHRISTIE, M.A., F.R.A.S., 
Astronomer-Royal; Greenwich 
“As a pocket manual for an ardent tyro in astronomy, will be found most 
useful." Atheneum, 


BOTANY. By Professor BENTLEY, of King’s College, 
. 


London. 


e 
CHEMISTRY. By ALBERT J. BERNAYS, Ph.D., F.C.S., 
Professor of Chemistry at St. Thomas's Hospital. 


“Dr. Bernays has evidently striven to produce a book which should Be 
easily understood by the ycungest student of chemical science,’ —4 theneune. 


CRYSTALLOGRAPHY, By HENRY PALIN GURNEY, ə 
M A., Fellow of Clare College, Cambridge. With numerous Illus- 
trations, 

“© This excellent little manual satisfies a long-felt want.""—Vatage, e 


GEOLOGY. _ByT. G. Bonney, M.A. F.G.S.,.St. John’s e 
College, Canfbridge. 


MATTER AND MOTION. By the late J. CLERK 
Max@aiz, M.A, & 


Ce 






y boldly say that there is@o one now hving who would not feel 
tions © sical science at once enlarged, and rendered more 


definite, Wy a perusal of ix.” —Nature, Juñe rath, 1877- 
o 


PHYSIOMOGY. By F. Le GROS CARK, F° RS., Surgeon 
of St. ‘TAgmas’s Hospital. With Engra@vings colouredg 15. 6d Pr 


Yould be abapital cass manual" Literar jaksi man. 
R. A. 


HE SPECTROSCOPE AND ITS WORK. 
PROCTOR, Esq. ‘With Coloured Diagrams of thg Spec®, and many 
Illustrations e 

“Tt would b® difficult to find a cheaper, more perspicuous, 

worthy expiitgation of the spectroscôpe. "Ech 


A ° ® e . 
ZOOLOGY. By ALfrep NEWTO MA, F.R.S. 
“They contain a vastamous of infoynftion, lucidjy put togethay by men 


mor? trust- 
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o  shtink from grappling with a scientific text-hockw”—Satyrday Review, who are ghorough masters of the subject- im Graphic. 
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z. ‘Messrs. MAQMILLAN & 60/8 NEW BDOKS: - 


Ar. RANDOLPH CALDECOTT’S NEW BOO 


SOME OF ESOP'S FABLES, with Modern Instances shown in Design's 


by RANDOLPHeCALDECOTT. From New ‘Translations by ALFRED CALDECOT DY M. A. “The Gngravihgs by J. °D, 
CoorER. Demy 4fo. 7s. 6d. 


THE.” ‘COLLECTED WORKS OF RALPH WALDO. EMERSUN, 


Unifoam with the Eversley Edition of Charles Kingsley’s Novels. Globe 8vo, 5s. each. Pa 





aN 

si MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS : ‘ap REPRESENTA. 
by JOHN MORLEY. [Zn preparation, TIVE MEN. [Ready Mag, © 
TE 5. CONDUCT OF LIFE» © AND SOCfETY AND, 

2. ESSAYS. . [Ready. SOLITUDE. . at Rip. o° : 

6. LE AIMS: &. 
3. POEMS. (Ready. TTERS: AND SD AL TD tae ie! 
a HENRY SIDGWICR’S NEW BOQ: 7 °, 


THE PRINCIPLES OF. POLITICAL ECONOMY. ` Eh HENRY 
SIDGWICK, M.A., Prælector in Moral and Political Philosophy in Trinity College, Cambridge, Ahr OW The Meth Š 
of Ethics.” Svo. 162. 

“We may note with satisfaction the appearance of a new treatise on the ‘Principles of Political Frononty’ ee soeciemjfic a 
thinker as Mr. Henry Sidgwick. He is one of the most precise, careful, and impartial of contemporary writers, aA 
be the bearing of his views on the burnmg questions of to-day, such a book is sure to help politicians and others to know wiht Eyo 
are talking about when they refer, as they will do more and more, to economic oe "Pall Mall Gazette, e Pad 


MR. FRANCIS GALTON’S NEW BOO 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘‘ Hereditary Genius,” ‘‘English Men of as &e. With 
Illustrations, Demy 8vo. 16s. 
SIR C. W. SIEMENS’S NEW BOO 


ON THE CONSERVATION OF SOLAR ENERGY : a Collection 


£. of Papers and Discussions. By Sr C. WILLIAM SIEMENS, F.R.S., D.C.L., LL.D., @h.D,, Mem. Tost, C.E. With à 
Tllustrations, Demy 8vo. 55. es 
NEW BOOK BY THE LATE W. STANLEY JEVONS. 


METHODS OF SOCIAL REFORM AND OTHER PAPERS. By °* 
W. STANLEY JEVONS, M.A., LL.D., ERS. fro [Wearbyemady. 
EW BOOK BY FRANCIS A. WALKER. 


POLITICAL’ ECONOMY. By Francis A. WALKER, Author ôf “The 


Wages Question,” ‘ Money,” ‘Money in its Relation to Trade and Industry.” Crown Svo. [Next week, 


THE ESSAYS OF ELIA. With Introduction and Notes by ALFRED 
AINGER, Globe 8vo. gs. 

. “This is an admirable edition of a book of perennial charm. No one, as is clear from the introduction and from his previous 
essay upon J.amb, could be beter suited than Mr. Ainger to do full justice to his author. It is plainly a case of natural affinity $ 
and Mr, Ainger has the same qualification for criticising Lamb that Lamb displayed in criticising his own favourite authors. It is 
the criticism, i in o'her words, of thorough sympathy, and therefore the best kind of criticism. Mr. Ainger has the further merit 
of having laboured unweariedly in the dry-as-dust direction. He has explained Lamb’s allusions, verified his quotations, and giwen 
in his notes exactly what a reader would wish to find. "Pall Mall Gazette. A 4 š 

“Mr. Ainger ge an excellent critical introduction,” -Saturday Review. ' ° 


NGLISH MEN OF LETTERS. Edited by Joyn Mortury. jew Yoe é 
FIESDIN G7 By Austin Dosgson. Crown 8vo. 2s. 6d. ° eS 


ART AT HOME SERIES. NEW VOLUME. 


SKETCHING FROM NATURE. A Handbook for Students 


Amateurs. By TRISTRAM J. ELLIS. Wit®a Frontispiece and Ten Illustrations, by H. shor Mars§, R.A., avd , 


Twenty- seven ee be the Author, Crown ĝvo. 25. 6d. e’ a N 7 
“FA NEW POEM. Ye . 
THE MORE EXCELLEN WAY. ,A Poem. _ Extra Fcap- SYD, 


[Next week. 


‘- SVORKE-BY “LADY BAGKER. fn Crown Syo: 3s. Mr cache. 
STATIG LIFE IN NEW ZEALAND. © Ney | A*YEAR’S HOUSEKBEPING in ŞOUFH AFRICA. e 


t 





Editigh. Ctown 8vo. 3s. Sd. e e -* With Illustrations. New Ẹdition® Crow 8vo. 3s. 6d. 
- g MACMILLAN’S 3p.. NOVELS. —NEW VOLUMES., : . 
. a. 3 “\ . In Créwn 8vo, Clogh Binding, 2s. a : 
E Ry GEORGE FLEMING. . vi 
# NILE AGEL Crown $vo. 2s | MIRAGE. e Crown 8vo. 25. ° 
i > PATTY.” By Mas. MACQUOM. a ann . 
e ee a Sn, nnn 4 
. . 2 MACMILLAN AND €O, BEDFORD STREET,, LONDON, W.C. 
. . : o © e 
‘7 o e . d b ge g f "S a z ° a . as 
. P e b 6 k e 2 4 t Cad r è e ewe g 





A April 26, 188g] e ẹķ\ © NATURE : gt fd. dxi.» 
e 2 ° S E c. Oe Now Publishing, in. Cfown Buo. ; i ° 

. frvvus LEAN'S 45, 6af SERIES. 5 

eee She? FOUR SHILLINGS & SIXPENCE EACH VOLUME. i E 





ONLY A WORD. bd Pa 


"Sy Dr. GEORG Epges, Author of “The Egyptian Princess,” ‘The Burgomaster’s Wife,” &e. Translated by CLARA BELL. 


s e Crown 8yo, Price F ‘off Shillings and Sixpence. (Ready.) 
i Tipis BURGOMSTER'S WIFE. 
e ‘got tite Siege of Geyden. By Dr, Gzoro Exers, Author of “T. Bagptien Princess,” &c. Translated by CLARA 
S K Crown 8vo. Prige Four ‘Shillings andeSixpence. K (Ready.) 
a e P 
.M R? ISAASS. . 


* „A, Tale of Modern Indfa.* By E MARION CRAWFORD. Crowf 8vo. Pticé Four Shillings and Sixpence. (Ready.) 


“ar CLAUDIUs. 


e 
Teue Story. °By F? Marion CRAWFORD, Author of ‘Mr, Isages.” Crown 8vo. Price Four Shillings and Sixpence. ~ - 
3 (Nearly Ready) > 


BMOGRACY. 
An American Novel. Crown 8vo.. Price Four Shillings and Sixpence, 
e Popular Edition. Paper Covers, One Shilling. (Ready.) 


STRAY PEARLS. 


Memoiggof Margaret de Ribaumont, Viscountess of Bellaise. By CHARLOTTE M. Yonce. 2 Vols. Crown 8yvo. Price 
ae os nm (Ready.) 


UNK N TO HISTORY. a 


ry j By CHARLOTTE My YONn@E, Author of “The Heir of Redclyffe.” 2 Vols. Crown 8vo. Price Nine Shillings. (Ready.) 


THE STQRY OF MELICENT. 


By Fayr‘Mapoc. Crown 8vo. Price Fou®Shillings and Sixpence. : (Ready.) 


MEMOIR OF DANIEL MACMILLAN. 


By Tumas Hucues, Q.C. With a Portrait engraved on Steel by C. H. Jeens from a Painting by Lowers DICKINSON. 


o 


Fourth Thousand. Crown 8vo. Price Four Shillings and Sixpence. (Ready.) 
MEMOIR OF ANNIE KEARY. a 
By ELIZA Kuary. With a Portrait. Third Thousand. Crown 8yo, Price Four Shillings and Sixpence, e o (Ready.) 


sMEMOIR OF SIR CHARLES REED. 


By his Son, CHARLES E. B. Rezp, M.A, With a Portrait. Crown 8vo. Price Four Shillings and Sixpence, (Reagy.) 


LECTURES ON ART. 








. ° Dejivere@ in support of the Society for Protection of Ancient Buildings. By Recn, STUART PooLe, Professor W. B. ø ia 
RICHMOND, E. J. POYNTER, @.A., J. T, MICKLETHWAITE, and WILLIAM Morris, crown 8vo. Price Four Shillings 
ang Sixpence. r ‘ (Ready) o 
* BURMAN. $ $ 
His Life and Notions. By Suway Yor, 2 Vols, Crown 8vo. Price’Nime Shillings ~ (Ready. ) ® 
a -~ kad 
' POLK; TALES OF BENGAL. : : 
4 wT ag By Rey AL BERI Day, Author of ** Bengal Peasant Life.” Crown Svo.” Price Four Shillings and Sixpence, 
e (in the Press.) 
e 
THY EXBANSIQN OF ENGLAND. me A a r 
oe JBy-Professor J. R. SEELEY, M,A. Crown 8vo. tice Four Shillings $d Sixpence. 2 p? S” the Press.) 
$ ” e 
ESSAY, "Pe >- ` Ae è ‘ 
e By F. W. - MYERS, M. E e2 Vols, L —Ancient, al,—Modern, Crown Svo. ie Four Shillings and eic each, 
. d 4 e, e è th, oe 
“A GREAT TRE SON, ° - 
- A Stor; 6 the War of Independence. By Mary Hoppus, 2 Vols, CVown Svo. © Price’ Ning i ae (In the Press.) 
42 2 ©  ** Other Volumes to fellow. ee 
e . e ® ~ . . 
, : 5 e See ~t - 
j | MACMILLAN AND, CQ, LONDON. A. { 
A e $ h 
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e MICROSCOPES. -O P T | C I A N CLINICAL peMyoupannse e 
*e  ASTRONOMIÓAL n gud othes ñ AND. iii y A INSTRUMENTS. 
b | Teruscoy%s. I . IVE ANUE ACTURER OPEKA and FIELD GLAS 
! STANDARD gud other, es ; Sel aca Eve GLASSES, Sy 
b o° METEOROLOGICAL INSTRUMENTS, i Rzafiye GI SSES e 
i SURVEYING and r ; S C I E N T I F I C i Hana’ 'MAGNIFIERS, e 
NAUTICAL INSTRUMENTS. I N S T R U M E N T, S, Srzýroscorzs. feg ® 3 
x) 
a DRAWING INSTRUMENTS, including ARTISTS? MATERIALS. . bs 


OCULISTS’ PRESC PTSONS RECEIVE*PERSONAL ATTENTION.. | ra 
100 NEW ARE SOND STREET, LONDON, w. oy ete o 








__TO TOURISTS. © tT tanz 
aae PHOTOGRAPHY: ENS 


JUST ISSUED: Pe ee 
MAWSON. & SWAN’S Pamphlet, containing Advice in the Selection of Apparatus; 
Complete Instructions for Developing Dry Plates; The Collodion Process ; Prtating from 
eer How to Make a Dark Room; How to Enamel Photographs, ae 
| _ FREE BY POST 34 .- a 


MAWSON & SWAN, Moseley Street; Newcastlé-on-Tyne. ` 
‘Publications , of the Cambridge Gniversity Press. ia 


'.° A TREATISE ON NATURAL PHILOSOPHY: By Sir W. THOMSON, 


LL.D. »D.C.L., F. R.S., Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M. A; 
. Professor of Natural Philosophy i in the University of Edinburgh. Vol. I. Part I. Demy 8vọ. , 16s. P 


Part II. Demy 8vo. 18s. 


l NOTES ON QUALITATIVE ANALYSIS. Concise and Explanatory. 


à By H. J. H. FENTON, M.A., F.I,C., F.C.S., Demonstrator of Chemistry in the . Univesity wf Cambridge: 
Late Scholar of Christ’s College. ` Crown 4to. 75. 6d, 

















è . NEOCOMIAN DEPOSITS A EET AND BRICKHILL, with Plates, being the Sedgwi€ 
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